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The study of man and his work is an absorbing subject. To those 
interested in the product and processes of his work in the domain of < 
science such a study is of surpassing interest, because it discloses the 
successive stops by which advancement is made in many diverse lines, 
and it stimulates imagination as to the boundless possibilities which 
are oi^en. And where can su{*h a study be better made tlian at the 
annual gathering of the scientific bodies represented in the American 
Association for the Advancement of Scien(‘e? To the visitor of 
broad sympathies and contacts as well as to the si)ecialist, these meet- 
ings are an unusual opjiortunity and occasions of singular interest. 

Tlie Toronto meeting of 1921 was no exception in this res])ect. In- 
deed, it was classed as unusually successful, surpassing expectations 
in attendance and in the high (‘haracter of its program. And to these 
were added a friendly campus wdth spacious and conveniently 
groiij^ed halls for the meetings, wdth dormitories for housing many of 
the visitors, wdth a so(*ial union Avhere all met at the noon interval, 
and numerous social gatheiings wdiich promoted the more human 
side of the occasion and brought all men upon a commonjdane. 

To the observer it was a great assembly of man}’' minds in many 
diverse fields, all consecrated alike to the advancement of knowledge, 
the basis of civilization and material progress, through the agency of 
science. They 'came together for conference, for mutual ailvantage 
and stimulation. No one couM help being lifted up by this associ- 
ation, or avoid a feeling of exultation at the magnitude of interest and 
the comi^anionship of such a grou|>. It reminded one of the thought so 
w^ell expressed by a former President of the United States regarding 
the attitude and position of workers in science. On the oc*(‘asion of 
(he centenary of the U^nited States (k)ast and Oeodetic Survey, when 
a representative body had been gathered to review its work and its 
importance to the Nation, President AVilson .said: 

‘‘There is something very intensely ap]>ealing to the imagination 
in the intellectual ardor which men bestow upon scientific incjuiry. 
No social advantage can be gained by it. No pecuniary advantage 
c^an be gained by it. In most ca.ses no personal distinction can be 
gained by it. It is one of the few pursuits in life which gets all its 
momentum from pure intellectual ardor, from a love of finding out 
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what the truth is, regardless of* all human circumstances — as if the 
mind wished to put itself into intimate communication* with the 
mind of the Almighty itself. There is something in scientific inquiry 
which is eminently spiritual in its nature. It is the spirit of man 
wishing to square himself accurately with his environment, not only, 
but also wishing to get at the intimate interpretations of his relation- 
ship to his environment. . . . 

‘‘ So when I stand in the presence of scientific men I seem to stand 
in the presence of those who. arc given the privilege, the singular 
. priyilege, the almost contradictory privilege, of following a vision 
^ of the mind with open, physical eyes; making real the things that 
have been conjectural; making substantial the tilings that have been 
intangible.’’ 

In the congregation of the sciences at Toronto, the interests of 
agricidture were unusually well represented. The directors and the 
workers in the cxj)eriment stations were there in goodly numbers. 
To a surprising degree they came from the country over — from the 
Gulf States, the Southwest, the Pacific (’oast, and the Northwest, as 
well as from more adjacent States and all parts of the Dominion. 
♦And the S(aon(;es on which agriculture rests offered many contribu- 
tions Avhich had direct bearing on the progress of agricultural re- 
search. The fact that some of them were in the more advanced 
reaches of scientific inquiry, while others dealt more essentially with 
economic anti practical a]q)lications, broadened the interest and em- 
phasized the interdependence of ditferent groujis of workers. 

From the long list of subjects and topics bearing on agriculture, 
one generartheme may be mentioned around which much of the dis- 
cussion naturally turned, namely, the methods and trends in research. 
This subject is especially worthy of consideration from time to time, 
since the key note of all forms of inquiry, whether observation, ex- 
periment, or investigation, is jirogress in the means of acquiring 
accurate information and a clear understanding of its meaning. 
Such progress imjdies to increasing degree clarity in developing the 
content of such large questions as are presented in agri(*iilture, the 
basis for their simplification into concrete problems which are in 
the range of study, and the means of contributing to their solution. 

As pointed out by one of the sjieakers, “science jirogresses above 
all by changing its point of view^ ” — by developing new concejitions 
in regard to the nature of problems and explanations of what the 
data derived through various types of effort actually mean. It was 
said, furthermore, that “steady advancement in somi? of the oldest 
and most common lines of agricultural inquiry rests more largely on 
the development of methods than on additional experiments or the 
accumulation of data on the conventional basis.” 
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'.The address of the retiring vice president of the Section of 
Agriculture, by tlie writer, dealt with the Method of Science in 
Agriculture, and that of thepresidentof the Society for Horticultural 
Science, Dr, W, H. Chandler, with the Trend of liesearch in Poiiiol- 
Doth, therefore, were (juite unconsciously in the same general 
held, and emphasized the essential elements of progre-ss in the respec- 
tive subjects. Dr. Chandler’s pa]>cr was an exceptionally clear 
presentation of dependence upon the sciences in solving the practical 
problems in pomology, and hence the .importance of combining such 
studies with the usual field experiments on trees and fruits. 

In both of these addresses full appreciation was accorded the 
various types of effort so long employed, even though they may not 
deal* with* the more fundamental jdiases of incpiiry, and attention was 
called to their great service in enabling development to the ])oint 
vvhi(*h has been attained. It has usually been impractical and unwise 
to wait until the fundamentals have been fully worked out before 
attempting to supply a remedy for a j)est or a condition, or a l)etter 
method of j)ractical procedure. No informed person Avould deny the 
great benefit of information which has been admittedly superficial 
and empirical, or doubt that it has often been (juite sufficient for the 
practical purposes of the time and the place. But as the amount of* 
such w'ork in<*reases a type of inquiry becomes ne<*essarv which will 
aim at securing fundamental facts on which broader and more defi- 
nite explanations of cause, efiVcts, and lelationships can be con- 
structed. The simj)ler types of work need to be replaced in part by 
more rigorous methods and by investigation which goes to the heart 
of proldems. It is by the working out of such methods of imjuiry 
that WH' build the ladder by w hich wq rise and this argues for a 
tyj)e of ex])erimeiital w'ork which is critical of its methods and con- 
clusions, seeking means of strengthening them and avoiding error 
or uncertainty. 

Doth speakers agreed that cei*tain lines of experimentation wduch 
have long been jirominent and still form a considerable part of the 
program of agricultural experimentation have failed to fidlill the 
expectations originally placed upon them. AVhile they have been 
useful up to a certain point, their continuance is not always marked 
by ^ growth of vision reflected in the method, and data are being 
accumulated after they have ceased to shed new' light. Appli<‘ation 
of this w'as made by the wu'iter to a wide range of field and feeding 
experiments wdiich continue to perpetuate inherent limitations or 
possible sources of error, or which traverse much the same ground 
in a conventional way, without being supplemented by laboratory 
studies or other intensive inquiries. The extent to which conven- 
tional methods are adhered to, often in anticipation that they will 
give results which will’ enable the framing of scientific facts and prin- 
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ciples, is sufficient to give pause to such effort and larger considera- 
tion for other means of advance. 

As was pointed out in the address referred to, it is now realized 
that many of the long-time field experiments with fertilizers, rota- 
tions and soil management systems contain inherent difficulties dat-* 
ing back to their beginning which introduce a strong element of 
doubt at this stage. The condition and previous treatment of the 
field, indications of irregularity, etc., are often lacking; the number 
of check plats is usually too small, as is the amount of replication of 
treatment, and even for comi>arative purposes the results may be 
doubtful. Even where chemical, bacteriological, and other labora- 
tory studies have been introduced, too often they are of routine na- 
ture and contribute to the mass of accumulated data without shed- 
ding additional light. 

Indeed, in some cases the nature of the^e data, conflicting in 
themselves, adds to the complexity of the situation and makes in- 
terpretation even more difficult. Reliance is placed to large extent 
on crop returns, and the results as ])ublished from time to time are 
frequently little more than a summary of field and laboratory rec- 
^ords, with the attempt to derive comparative results. Such sum- 
maries more rarely present a critical analysis of the data and their 
actual meaning, or give rise to new viewpoints which result in sim- 
plifying the problem or making the attack more direct. To only a 
limited extent are underlying soil questions suggested by smdi ex- 
periments being followed up l\y intensive studies. 

This is a frank criticism, and will perhaps not be a(W])te(l by all, 
but it is m}\tle after a sympathetic study of the situation in the etfort 
to determine the trend of progress. It should not be understood to 
apply broadly to field experimentation as a method, but instead to 
reliance in such large measure upon field results in the study of 
complex questions in plant nutrition and soil management. The 
sufficiency of a method can not lx» forecast, and hence ^vell made 
plans do not always result in expectations being realized, but the 
basis of the experimental method is coritinnal adaptation of 
the procedure in accordance with what the re^^nlts disclose. If the 
data do not contribute to the purpose in hand, this needs to be known 
as soon as possible, for surely there is no object in spending time 
and effort in the wrong place or on a method which is not adequate 
to the problem in hand. 

The above does not fail to recognize the large amount of atten- 
tion now being gi\^cn to fundamental and searching inquiries on 
the soil, the conditions of plant nutrition and growth, and related 
subjects. At no period has there been anything comparable to it in 
amount or character. It illustrates the development of insight into 
these problems and progress in the method of inquiry which has 
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folJowed. The same element of progressiveness in method and out- 
look may properly be expected in field experiments designed to 
study fundamental questions. At this juncture they ought not to 
represent a broadside attack, but a gradual concentration on prob- 
lems of limited range, supplemented by definitely directed labora- 
tory study. They are themselves a natural source of problems and 
of materials for more profound inquiries. 

The ease of many of the feeding experiments was also cited to 
show the large extent to which comparison of feeds and methods 
of management on a profit and loss or other practical basis con- 
tinues to prevail in that field. Many of these experiments contain 
un(‘hecke(l sources of possible error too great for safety. Some of 
the results can be measured quite accurately, while others can only 
be described. Some are not experimental in a strict sense because 
they embody so many factors not under experimental control whose 
probable variations can not be estimated. It is important that ex- 
periments of this practical type occupy their proper place, but as 
was pointed out, in the scheme for investigation they should not 
take the place of nutrition and other studies based on more per- 
manent fa('toi’S, or reliance rest too largely on them at this time. 

Fortunately the amount of fundamental investigation in relation 
to stock raising is fur larger than it ever has been before, and is 
on the increase. These researches are disclosing more clearly the 
functions to be discharged by food, the inherent qualities which 
account for the ob.served value or special properties of particular 
feeds, and the means of measuring the response of the animal with 
a high degree of accuracy. They are opening up an entirely new 
field which is giving a new conception of the '"balanced ration” 
and of relationshii)s of feed constituents heretofore little dreamed of. 

Ill jiomology, Dr. Chandler called attention to a certain trend 
away from field experiments. He stated that the results of such 
experiments were not fully satisfying the hopes of workers, being 
conflicting and subject to very large experimental error, often 
ecjuivalent to 50 to 100 per cent. In other words, in some experi- 
ments where a given treatment has a]iparently doubled the yield, 
it is not certain that this difference is actually attributable to the 
treatment. On the other hand, workers are being attracted to the 
physiological field, notably by such work as that of Kraus and 
Kraybill, and the amount of such investigation represents a quite 
definite trend in pomology. 

This change of emphasis in pomological w^ork was thought to be 
important and to make for progress. Physiological studies which 
deal with the nature and response of trees were pronounced esj>e- 
vially valuable, since much more must be known about the tree and 
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its response to various environmental differences before the results 
of field experiments or of divers practical experience can be wisely 
interpreted. The need was mentioned, for example, of more ex- 
haustive study of the rest period of plants, especially that part of 
the period before the leaves fall, beginning sometime after the ter- 
minal buds are formed. At this j)eriod, even under favorable tem- 
perature and moisture conditions, the trees do not respond with new 
top growth, although evidence indicates that root growth continues. 
A* whole series of (juestions were suggested as to the effect of condi> 
tions on succeeding growth. The effect of fruiting upon the tree 
also needs more intimate study in order that the nature and response 
of fruit trees may be more completely understood. 

But warning was sounded that in spite of the ultimate value of 
such fundamental studies in the solution of practical prf)l)lems, too 
much should not be expected of them in the way of immediate re- 
sults. For one thing, such physiological studies must relate to fairly 
narrow specific questions, and since these (piestions are interrelated, 
a complete solution of one general problem can not be reached until 
the related problems are solved. For this reason, it is often dan- 
gerous to base practical recommendations upon a fundamental con- 
clusion until the manner in which it may be modified by otlier funda- 
mental factors is w’cll understood. 

Dr. Chandler suggested as i)robable that ‘‘the more fundamental 
the problem studied, the greater is the danger of misinterpretation."’ 
For this reason, he w^as disposed to encourage also studies whicli 
might be classed as less fundamental in that they did not aim first at 
the reasons and a thorough understanding of the principh^s, but dealt 
with more empirical conclusions; and he pointed to much of the 
work in combating insect pests and plant diseases as being of that 
nature, and also experiments and observations in regard to winter 
injury, cultural practice, etc. He held that “ any truth about the 
tree ip worth seeking, whether the information sought concerns 
merely the responses to some change in environment, or is the deeper 
explanation of some such response.” 

This feeling led him to believe that we are not ready to drop the 
field experiment. The contribution of this class of exi)eriments has 
been large. In future, how^ever, he prophesied that field experiments 
will be of a different nature. For example, the probhuns to be studied 
by that means will be more limited in scope; this will apply to work 
on tillage and cultivation, pruning, and other important features. 
Moreover, in planning field ex()eriments greater consideration will 
be given to the nature of the tree, rather than merdy to the formal 
cultural operation; and experiments in the field will be conducted 
‘‘with very much more care than was thought necessary at the time 
the earlier field experiments were planned. . • . As we narrow the 
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problems down to questions invoivin^r more minute details of orchard 
practices,* we must so refine our experimental methods that smaller 
differences will be significant.” 

In other words, the experimental error must be reduced by a larger 
amount of replication, a better knowledge of the variations in the 
field, the growing of trees under uniform treatment fur future ex- 
periments, uniformity of pruning, leaving the same number of initial 
branches of each tree, and otherwise. And studies will be needed 
under such conditions that the response can be more definitely 
measured and assigned to the causal factors. 

For the future Dr. Chandler expressed the view that “field ex-' 
perinients that are to have more than local significance must be in 
reality physiological studies. That is, they must result in terms of 
responses peculiar to the tree ratlier than merely comparisons of 
practices.” This is an important point. The tendency has been to 
construct experiments which in themselves gave only conij)arative 
rcwsults wdthout showing the nature of the response, and this has led 
to difficulty in generalization or in interpreting divergent practical 
experience. Dr. Chandler accordingly re(‘ommended that as far as 
possible there should be associated with field ex|)eriments special^ 
physiological or chemical studies conducted with the hope of explain- 
ing fundamentally the responses showm in the field. In this connec- 
tion it was felt that the pomologist himself must be trained to do 
much of the work he has generally called upon others to do. 

With reference to pot exj)eriments as a means of growing trees 
under controlled conditions, a caution was voiced as to the difficulty 
of securing normal growth, and the avoidance of liandica^jiiiig rather 
than controlling the growth. While such experiments have their 
place, Dr. Cluindler believes they can not replace field experiments 
and that results secured from them must be applied to practical con- 
ditions with great caution, since the response in the field may be quite 
different. This is true, of course, of experiments with otluvr classes 
of crops under artificial or abnormal conditions. They are a means 
for studying reactions under defined conditions, but generalizations 
from them need to be guarded until tested in the field. 

On the program of the American Society of Agronomy several 
speakers discussed the attainment of accuracy in field experiments, 
physiological considerations in fertilizer experiments, the mot hod of 
utilizing soil surveys, the value of soil exi)eriment fields, and similar 
matters. In their effort to establish values and account for dijfer- 
enccs developed in field work,, these supplemented the interesting con- 
tribution of Prof. C. A. Mooers in his presidential address before that 
society at New Orleans last November. 
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Dealing with the no less prosaic subject than variety tests, Prof. 
Mooers applied scientific analysis to such tests made under’ divergent 
conditions, with a view to placing agronomic knowledge of varieties 
on a scientific basis. His study developed several new points of view 
regarding comparisons of varieties under giA en conditions, and espe- 
cially with reference to the existence of a definite relation of variety 
yields to soil fertility. These relationships were suggested as capable 
of wide application to garden and oirhard varieties as well as to field 
crop's. This paper illustrates tlie o])portunity for close study of field 
■ data with a view to disclosing other facts than the more ol)vious, 
' superficial results. 

For the most part, experiments and determinations are relatively 
easy to make once the procedure has been worked out and is closely 
followed, and they require the least amount of effort. But their cor- 
rect interpretation is often difficult, and if they are used as construc- 
tive steps in inv’estigation, study and theorizing regarding them is 
necessary to plan further steps. It is this interpretation and theoriz- 
ing which gives scope to the originality and research quality of the 
effort. 

^ Field and feeding experiments represent large annual exi)endi- 
tures, at a time when funds are exceedingly low, and they occupy the 
time of a large body of workers when productive Avorkers are all too 
scarce. The maintenance of the proper balance of effort is therebne 
an important matter of policy for those charged with the administra- 
tion of research. Some problems, or stages of them, call more ur- 
gently for the full measure of the method of science than others, but 
the investigator can not fail to exercise a critical attitude toward his 
work and his methods, and to exemplify in them the element of real 
progress. 
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Methods of or^:aiiir iheiiiistry. — I, G<*neral, (Mlitocl l>y J. Hofbkn {tne 
Mcthodm drr Orf/anifichvn Chemi/',. A, Allocnieincr Toil. Jjcipzif): Ocorg 
Thiemv, 1921, roL 1, 2. eth, rrv and rnL, pp. X.VTV-f-i/^/, 2, fiaa 720 ). — 

Tile second edition of WoyTs Die Mellioden der Orj;uniscln‘n Olieinie (E. S. R.. 
29, p. 801) is to he published in four udunies, of which this is the first. 

The ehemists* yearbook, 1921, edil(*d by F. W Atack and L. Whtnyates 
{MancheHier, Eng.: fihcrratt <P Ifugheft. 1921, (I ed . Vfdft, 1, pp. r^l-f-^22, figs. 
11: 2, pp. U das. //;).— -The principal revisions of airricultnral 

interest in the <ixth edition of this yearbook (E. S. U., 44, p. 501) have been 
in th<' section on (Vllulose, by C. F. Ooas. 

Chemistry of the eiizyins. — 1, Cicneral c'hemistry of the etizynis, 11. Eu^leu 
{Eheniic der Eh amr. 1, Allgrmvtnv Chrmir der Enzinnv. ManUdi: J F Ilcrg- 
piann, 1920. pt. 1. 2. rd.. rcr. and nrj., pp. [\I]~\~307, pi. /, figs, [.18] ). — The 
devolopiner.t of eir/yni chemistry durinj? the 10 years since the first (slition of 
this book ' E. S, U., 24, p. 008) has made advisable the orrunc:ement of the 
revised edition in two parts, the flr^t consistinir of a trcmeral survey of the 
present slate of enzym ^'hemistry, and the se(*ond, to be published shortly, of 
the prep.aration and pr(»perties of spoeial enzyins. The chapter headings of the 
presi'iit voinme are as follow^-: Cleneral discussion of the preparation, puri- 
fication, and preservation of enzym preparatitms and their characterization; 
enzyms as (dectroiytes ; enzyms as colloids; fjeneral ch(‘mi<‘al kinetics of enzym 
reactions; secondary catalyzers and enzym desfro,^ers; influence of temperature 
and radiation on enzym reactions; f*(piilihriinn and endpoints of enzym reac- 
tions; enzymatic vsynlhesis; heat, t<»ne. and enerjry exchange in (mzymatic 
processes: specific action of enzyms; and enzym formation in the livinj? coil. 

The literature references are jciven ns footnotes. 

The* formation of colloids, T. Svehufrc; (London: J dr A. (InirrhilL 1921. 
pp. VII 1-^9-127. figs. 22).— This is the first of a s(‘ries of small monofi:rai)lis 
planned by the* author with a view to pre.stmtin?? a survey of the chemistry 
and physi<‘s of colloid.s by a separate treatment of the difftu-ent phases of the 
subject. The present niono.t?raph sives a surv(*y of the proeesst*s which <*anse 
the formation of colloids, esiH'i'ially with rcpird to the conditions which de- 
termine the deprtH* of subdivision of the systems fonmsl. 

Anaphylaxis reactions with purified proteins from milk, 11, O. Wei is and 
T. B. OsnoBNE (dour. Infect. Diseases, 29 (1921), \o. 2, pp. 200-216). — Folbm- 
Ins a summary of the literature on Immunoloj^ical experiments with milk and 
milk proteins, the authors present the results of anaphylaxis rejuaions in 
guinea pigs of the four proteins of milk — (*asein. laclalbiimin, lacto'^lobiilin, 
and the alcohol -Sfoluble protein described by Osborne and Wakeman (E. S. li , 
38, p, 611). The anaphylaxis test showed these four proteins to bo immuno- 
loglcally distinct. Only one, the globulin, sensitizes to beef serum or causes 
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reactions in animals sensitized to beef serum. This indicates that bovine lacto- 
globiilin is chemically idenllcal with the prlobulin fraction of beef serum, and 
is a confirmation of the observation of Orowther and Uaistrick that ladoglobulin 
and serum {ajlobulin are indistinguishable by chemical tests (E. S. R., 87, p. 8). 

The work is thouj?ht to deinonsti’ate furl her th(i value of immunological 
methods in preparing proteins in a highly purified state and in furnishing 
information concerning the chemical relations of proteins from different sources. 

Preparation of galactose, E. P. Clark {Jonr. ItioJ, Vhern,, Jfl {1921), No. i, 
pp. 1, 2 ). — A molhod of prei>ariiig gala<*tose which is said to give more uniform 
results and a higher yield at a lower cost than the methods usually employed 
is described as follows : 

Ractose is dissolved in hot water containing concentrated snlphuric acid in 
the proportions of 1,500 gin. of lactose, 8,750 cc. of watt'r, and 75 gin. of con- 
centratiMl sulpluiric acid. After the solution has been heated to boiling and 
allowed to simmer for two hours, a thin paste of barium carbonate is*adde(i 
to the hot solution until it I’eacts iienfral to Congo paper. After standing 
over nlglit to allow the precipitate of barium sulphate to settle, the super- 
natant liquid is drawn off and tillered through a thin layer of actixe enrlifui 
placed on moistened lilter papew in a lUiehner funnel, wIhmi the precipitate is 
placed on the lilter and drained as dry as possible with a final washing with 
a small amount of water. The liltrate is concentrated under diminished 
pressure to a w(*ight <ir l,05n gm., the resulting thick siruj), which should 
have a refractive index of h(‘tween 1.512t) and 1.5125, is wanned to (Ml or 70*^' 
and 250 ee. of ethyl alcoh<»l is dissolved in it with vigorous shaking. The solu- 
tion is pounnl into a heak('r and the remaining sirup washed from the flask 
into the beaker with 5(K1 ce. of methyl ul(‘ohol added in .small amounts. After 
mixing, the solution is seeded with pure galactose crystals and allovv(‘d to stand 
for about four days to complete the crystallization. 

The crude galactose thus obtained is filtered off, vxaslx'd with a little na^thyl 
alcohol, then with So per cent eth.xl alcohol, and finally with 05 per cent aleoJiol 
and dried. It can he further purified by dissolving in wati'r to a 25 (*ent 
solution, adding a few cubic centiineP rs of glacial ac(‘tic ac d, coix'ent rating 
under dimiiiTslied pressure, warming to (JO or 70°, and adding J)5 per cent ah^olnd 
to saturation. After having stood over night the crystallized product is filtered 
off, washed, and dried. 

A .study of the catalase reaction, S. Morcuilis {Jour. liiol. (Jirm,. //7 (1921), 
No. 2, pp. Jifffi. JS ). — The author reports an ext(Misive study of the 

factors governing the (‘atalasc reaction, the results of which ha\e led to the 
conclusion that “the entire melhofi ot <*oniparing several sanqiles of catalase 
on the basis of the amount c»f oxygen xxhich they resjH'clively liberate from 
hydrogen peroxid is of que.stion.ihle accurac>. The comparison should instead 
he made hetwetm nsspective quantifies of <'atalasi' preparation required to set 
fr(*<* the sain(‘ amount of oxygen from a ghen (pianfily of hydrogen peroxid. 
It is further advisat»le to adjust the roaetion to f(dlow some definite course 
(a 75 per cent tleeoinposition of the hydrogen pen>xid is a very good basis). 
Although tin* ox>gen formation i.s a linear funetiou of the quantity of catalase, 
this rule does not hold true xvhen either the caUilase or tin* hydrogen peroxid 
is in great excess. When, however, the catalase is ^ aided to pnaiueo a certain 
degree of decomposition with Ihe same quantity of peroxid, the catalase 
strengths will he inversely proportional to the quantities uVd for the tests. 
The method of estimating the catalase strength followed in most investigations 
on catalase is so crude and untenable from a chemical standpoint that one 
naturally is reluctant to accept the conclusions drawn from those researches, 
especially where the conclusions are of far-reaching significance,” 
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* Methods of extracting and concentrating vitamins A, B, and C, together 
with an apfiaratus for reducing milk, fruit juices, and other fluids to a 
powder without destruction of vitamins, J. F. M('Ci.kndon (Jour, Biol, 
Chem., 47 (1021), No. 2, pp, 411-4'^0, figs. 4 ). — A brief (leHcriptioii is given of 
methods devised by the author for the preparation of concentrated products 
containing vitamins A, B, and 0, with one predominating. 

“ The unique features of the methods are believed to be, first, tlie extraction 
of vitamin A from green leaves or fruit skins by the use of Idgh pressure (after 
moistening with alcohol) ; second, the Heimration of tht‘ resinous and lii)oid ma- 
terial from the water-soluble portion in extracting vitamin H by increasing the 
11-ion concentration up to the isoelectric pohit of these colbdds; and third* the 
removal of the sugars from the 15 and C extracts by fermentation with baker’s 
yeast All processes are carried out In tlie abstmce of oxygen, and the drying 
is <loiie very quickly.” 

Thi' apparatus used in drying the prcalucts is described and illustrated. 

The dilYereiitiul dialysis of tlie antiiicuritic and the antiscorbutic fac- 
tors, S. S. ZiLVA and M. Mujka (Ihovhem. Jour., 15 (102J), No. 3, pp. 
figs. 2). — Aii tested by fet‘dLng ex4>criments with rats and guinea j)igs, resjiec- 
tively, the vitamin i5 of untoJyzed yeast juice and tlie vitamin (J of decitrated 
lemon juice were found to diffuse thnmgh membranes of such permeability as 
permit tiie passage of substances of the molecuhii* diniensiows of inethyhme blue, 
neutral rcMl, and sufranin, while membranes of lower permeability did not per- 
mit the dilTusion of these substances. ” It is suggested that tlu' active molecules 
wlii'ther siinide or assoclatt'd may be of a semicolloiil nailing” 

Structure and sigiiiflcance of the phospliatids, 1*. A. liKSKNK and 1. J*. Uolf 
(Phgstol. Rcr., 1 (1021), So. 3, pp. 321 303 ). - Tina, re\iew records recent prog- 
ress in the study of the three i)hosi>halids lecitliln, eophalin, and sphingomyelin, 
under the tojacs preparation, structure, and biological asptH'ts. An extensive 
bibliography is atqKuided. 

Composition of hollyhock seed and oil, U. S. Kii/iner ami L. Feluhtkin 
(Jour. Indus, and Kngm. ('hvtn.. 13 (1021), No. 7. p. hVla). — Data 011 the com- 
position of hollyliock sml and oil are contributed from the Denver oHice of the 
Bureau of < 'b(‘mistry, 17. Department of Agf^’-iilture. The composition of 
mature si’eds thrasbed from jiods of diflVreiit varieties is re]M>rted as follows: 
Moisture 4.4 tier cent, crude protein 21.2, etlier extract 11.0, starch 0.1, crude 
lilKM* and usli C.O iier cent. The ether extract, which rcseinliled raw lin- 
seed <iii in i'olor, showed the following proiM»rties: Kefractivi^ index at 2r>® C. 
1.4722, siK'citic gravity 15.6‘yi5.G° 0.0275, and iodin numluT 111). The oil gave 
a strong Ilalplien test and responded |M>sitively to Be(*hrs test, showing that 
these tests are not (iistiuctive of cottonseed oil exclusively and furnishing addi- 
tional evidence Uiat the Ilalplien h^st is (leculiar to the oils from the seeds of 
plants belonging to the Mallow family (Malvaceae) and the related Bombnx 
family ( Bomba ceae ) . 

“ It is doubtful if hollyhock oil will ever be an article of commerce, as the 
Kei‘d contains less than 18 per cent of oil, about half as much as is contained in 
cotton seed. On account of llie qiuhitity of ether extratd and protein tirt'sent, 
bow'ever, tlie seed might serve* some useful purpose as a feeding stuft. Whih* 
it Is very light and bulky, individual plantvS seem to yield heavily, an average of 
about 100 gm. of se<‘d per plant being obtaiiUHl from six plants.” 

Symposiuiu «ii drying (Jour. Indus, and Kngin. Vhtm.. 13 (1021), No. 5. 
pp. figs. 55; 7, pp. ()0()’~(}05, figs. 5 ). — The following papers w'ere pre- 

sented at a symposium on drying before the Division of industrial and Engineer 
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ing Chemistry at the meeting of the Ain(*rioan Chemical Society, Rochester, 
N. Y., in April, 1921: 

The Rate of Drying of Solid Materials, by VV. K. Lewis (pp. 427-432) ; The 
Theory of Atmospheric Evaporation — With Special Reference to Compartment 
Driers, by W. H. Carrier (pp. 432-438) ; Tlie Compartment Drier, by W. H. 
Carrier and A. E. Stacey, Jr. (pp. 488-447) ; The Spray Process of Drying, by 
R. S. Fleming (pp. 447-449) ; Direct Heat Rotary Drying Apparatus, by R. G. 
Merz (pp. 449-452) : Tunnel Driers, by G. R. Ridley (pp. 453-460) ; and Vacuum 
Drying, by C. O. Lavett and D. J. Van Marie (pp. 600-605). 

The comparative values of decolorizing carbons, F. 10. Thomas 
Buiiar Jour,, 23 {1921), Vo. 267, /ip. Jfi2-1(}5). — The author points out the in- 
accuracy involved in basing the eflicieiicy of decolorizing carbons on tbe com- 
parative (le<‘olorizing effects of equal weights of different carlams, and sug- 
gests instead a coin]»arison of the relative (piantities of different carbons re- 
quired to effect the same decolorization. The suggested standard* motiio'd of 
evaluating carbons is as follows: 

The standard for coinparis(»n is a raw sugar .solution tlissolved to 50® Brix 
and just on the acid side of neutrality. To one portion of the sugar solution 5 
per cent of Norit is added in the cold, the solution brought to boilijig and 
tlltere*d, and the first half of the filtrate returned to the original solution and 
tiltered again to eliminate the free particles whit*h come tliroiigh tir.st. The 
amount of the carbon under examination wliich will give the same decoloriza- 
tion as that obtaim'd with tbe Norit is then determined by following the same 
technique with varying amounts of the unknown carl)on, 

The microdctermiiiation of nitrogen and its biological applications, M. 
PoLONovsKi and C. VAixfiE {Jour. Pharm. ei Chim., 7. 2^ (1921), No. h, 

pp. 129-lSJf, fiij. i).-Thim paper consists principally of a descritUion of a modi- 
fied apparatus for the microdetermination of nitrogen by the F(4in colori- 
metric method. 

Determination of ammonia nitrogen In complex fertilizers composed of 
calcium cyanamid and ammonium salts, J. Fuoipkvattx and H. Vandkn- 
BERGHE {Ann. (him. AnaJyl., 2. ser.^ 3 {1921), No. 5. pp. t/f(i-151. JUjh. 2). — In 
place of thf^ customary method of determining aniinonia nitrogen in mixed 
fertilizers eontainlng calcium cyanamid by distillation in the presence of mag- 
nesia, the authors rei'oininend distillation with concent rat (‘d sodium bydroxid 
in the cold, with aspiration to facilitate tbe collection of ammonia in the stand- 
ard acid. The apparatus consists of a cylindrical liask with a thretMioie 
stopper, connected on one side with the receiving liask b\ nicjujs of ghiss tubing 
so bent as to prevent the possibility of the sodium hydroxld imssing over into 
the receiving flask, and on the other with a flask containing sulphuric acid 
to ai)sorh ammonia from the air. The sodium bydroxid is introduced into the 
flask through a separatory funnel, and the flask is set in ice to prevent too 
rapid action. When one determination is to l)e made tlie receiving flask is 
connected with the aspirator by means of an emi)ty bottle. The apparatus 
may also be set up in l)attery form alternating the distillation and receiving 
flasks, and having at the end opposite the aspirator tlie flask containing tlie 
acid solution to alisorb ammonia from the air and at tiie end nearest the 
aspirator the empty flask. 

Meat extracts and their substitutes, especially the determiiiation of the 
nitrogen compounds contained therein, K. Beck and E. Metres {Arb. 
ReichagsndtHamt., *52 {1920), No. 2, pp. 228-^252). — Analysers arc reported of 
various commercial and home-prepared meal extracts and vegetable substitutes, 
particularly as regards the nitrogen distribution. 
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• • The rnaxinniin, inininiuni, and average values for total nitrogen were 7.8, 9.8, 
and 8.5 per cent, respeclively ; for ammonia nitrogen O.liS. 0.41, and 0.87; amino 
acid nitrogen 1.0, 1.5, and 1.3; and total creatinin 3, 0.7, and 5.3. The minimum 
and maximum values for ash were 17 and 25, chlorln calculated as NaCl 2 and 
10, and moisture 10 and 20 per cent. From Iwo-thirds to three-fourths of the 
nitrogen was precipitated by phospho tungstic acid. On hydrolysis the content 
in ammonia nitrogen was doubled and amino acid nitrogen tripled. 

The vegetable extract differed from the meal In a much smaller total nitro- 
gen content, a higher ratio of amino acid nitrogen to total nitrogen, absence 
of ci*eatlnin and creatin, and a high content of ash and chloriii. 

For the detection of gelatin in meat extract, tlie method described by Striegel ^ 
for the determination of gelatin in protein-containing feed.s was u.sed. *, This, 
consists in dissolving the gelatin, amids, and water-soluble p?“oteins by heating# 
with dilute tartaric acid, precipitating the albuuioses and acid albumin with 
c')pper 01 * zinc sulphate, filtering, precipitating the gelatin with famiin, and 
finally determining the nitrogen of the precipitated gelatin by the Kjeldahl 
method. A iioinc^-prepared ihc^at extract gave a high percentage of golatin by 
tbi.s method, thus indicating that a high gelatin content does not necessarily 
mc‘an added gelatin. 

Note* on H ohemioal test for cassava and rlc*e flour, L. Dlsvkrones (Ann. 
('him. Xmtiut., 2. ser., S (1921), No, 7, pp. 205-2()H ). — The author states that It 
is possitde to detect the fu*esenc‘e of rice or cassava flour in wheat flour )>y the 
fol low! rjg test : 

T<‘n gm. of the flour is placed in a 200 cc. flask, 4r> cc. of 95 per cent alcohol^ 
and cc. of concentrated h>(in>eidoric acid are a<idc^i, and the mixture is boiled 
under n nilnx cond(‘ns(‘r for o minutes. After eooling tin* licjuid is filteivd ami 
shaken with Ix'nzlne and water in the proportion of 50 parts of tlie former and 
25 of the latt('r to UK) of the filtrate. A clc^p rose color in the alcoliol solution 
demotes the presc*nc(* of cassava or rice ftour. 

Apparatus for the routine determination of melting points of fats and 
fatty aeids, S. II Biichfki.dt and T. Thornlky (Anolpnt, Jfd (1921), No. 5^2, 
pp. ISO- ISJ, ftp, /).--Tlie melting point in tlie method described is defined as 
the temperature at which a <*o}unin of fat of specified diniensioiis^>egins to ino\e 
in an op<*ri tube of specified dimensions nncler a definite hytlrostatic presvsure, 
riean glass tul>es (1.5 cm. long, 1 mm. bore, and 3 mm. diameter are iimm*rsed 
in the inolteil mixed sample and the fat allowed to rise jii.st over 1 cm. in 
the tulx's, after whi<*h the tubes are witlidrawn at»d the lower ends placeil 
upon filter paper until the column of melted fat is reduced to exactly 1 cm. 
in length, The tubes are then placed between two blocks of ice for two hours 
for (M)mplete solidification of the fat. after which tliej’ are fixed vertically 
ill a water hath <‘a]r>ahlc of being heated slowly and regularly with constant 
stirring. Tlie tubes are adjusted so that the upiier surface of the fat is 1 cm. 
below the level of the water. The water is then heated so that the teini>era- 
ture ri.ses 1° C. per minute, and the tempe»'nture at which the fat begins to 
slide up the tube is* noteii as the melting ])Oint An illustration is given of an 
aiiparatiis adapted for the simultaneous determination of tlie melting points of 
a numb(*r of samples by this technique. 

The detection of adulteration in butter by means of the nieltyng point 
of the insoluble volatile acids, G. Van B. Gilmour {/inalpst, /fQ {1921), No. 

pp. 183-187, ftp. 1 ). — The capillary tube method for (lelerminiiig melting 
lioints described above has been used to determine the melting points of the 
Insoluble volatile aeids obtained from butter, c‘ 0 (‘omit fat, and palm kernel fat 


Chem. ztg., 41 (1917). No. 44-45, pp. ;U3 314. 
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by the use of the Blichfeldt distillation apparatus previously described (E. S. R., 
41, p. 412). 

The melting points of the insoluble volatile acids of samples of pure butters 
were found to lie between 15.8 and 25.6* C. Samples with low distillation 
figures, as determined according to tine author’s method (E, S. R., 4tS, p. 315), 
in general were found to have high melting points and vice versa. A sample 
of coconut fat gave a melting jmini (insoluble volatile acid) of 9.9®, and 
palm kernel fat one of 21.2®. In most of the mixtures of butter with coconut 
or palm ke'Wiel fat the melting point of the acid fell below 15.8®. In those cases 
in which the melting points were above 15.8®, the total volatile acid figures 
were below 28. It is thought that the melting point determination will be nse- 
.ful a confirmatory test in the analysis of butter fat when taken In con- 
^jiinctum with the figure representing 1h(‘ total volatile acids. 

The detection of cocoa butter in butter, K. IMeurk’E (Ami. Chim, Analyt.t 
2. «cr., 3 {1921), No. 5, pp. 1Jf3~lJf3). — The author suggests for the di*tectiov*of 
cocoa butter in butter llie determination of the index of fixed acidity. This is 
obtained by first 8ci)arating the fixed insoluble acids as in the determination 
of the Ilehiior number, dissolving tliein in alcolh I, and titrating with normal 
sodium hydroxid, the results being expressed in cubic centimeters of noriHal 
NaOIT per 109 gin. of fat. While cocoa butter ami butter have average nehnm* 
numbers of f>7.2 ami S7.02, rcsiiectively, tlie <*orrespomling indices* of fixed acidity 
are 410.9 and 338. Tin* method profiosed is said to permit the detection of 5 per 
cent of cocoa hutted in iiutler. 

The Rdiner iii<*thod for the detection of suet in lard, V’itoi?x and C. F. 
Mu'moLET {Ann. Chini. Anahjt., 2. ser., S (1921), No. 7, pp. 20S-212). — Pre- 
viously noted from another source (E. S. K., 45, p. 335.) 

The determination of cresol by the phenol reagtmi of Folin and Denis, 

• R. M. Chapin {Jcyur. Biol. Chem., Jf7 {1921), No. 2, pp. 309-31 1/) - -An applica- 
tion of the Foliti-Dcnis colorimetric method for the determination of cresol 
to the determination of phenolic preservatives in serums, etc., has been de- 
velped by the author at the Bureau of Animal Industry, U. S. Department of 
Agriculture, as follows: 

To 1 cc. of ftie serum in a 300-cc. flask are added 125 cc. of water, 4 cc. of 
1 : 3 (by volume) sulphuric a<‘id, 4 cc. of a 10 per <‘ent solution of silicotungslic 
acid, and a fragment or two of liot pumice. The flask is coimectc'd to a nearly 
vertical condenser by a three-hend tube, the contents slowly heated to boiling, 
and the distillate collected in a 200-cc. volumetric flask until the latter is half 
full. The flame is then temporarily Avithdrawn, 100 cc. or more of water is 
added to tlie distilling flask, and the distillation is continued until tlie rec<*jver 
is filled nearly to the mark. After bringing the distillate to the murk with 
water, 20 or 50 cc., depending upon whether phenol or (n*esol is the ])res(U’vii- 
tive probably used, is transferred to a 100-cc. flask, mixed with 3 cc. of tbe 
phenol reagent prepared by the formula of \Vu (E. S. 11., 41, yi. 112), and 
diluted to <>3 cc., after which 5 gm. of pure powdered sodium l)i(*arhonat(» is 
added ami the flask is swirled for about two minutes or until solution is 
complete. Th(* flask is allowed to stand one-half hour for coiujilete inactiva- 
tion of excess reagent and the contents then made to vulnme, mixed, ami 
tilt(‘red, the first 25 cc. of the filtrate being discarded. Colorimetric determina- 
tions are then made in the Duboscq colorimeter, the stnmlard phenol being 
set at 20 and first read against Itself. 

weight of cresol 

A table, is given of the color factors of phenol three 

cresols and for commercial cresol. 
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. A rotary digester for use In bagasse analysis, G. L. Spencer {Jour. Indus, 
and Engin. Phem., IS {1921), No. 7, p. 640 ). — To facilitate the testing of bagasse 
for sugar, the author has devised a rotary digester which is essentially a steam 
bath in which cylinders containing the sample and water are rotated. Speci- 
lications for the apparatus and details of its operation are presented. 

[Standards for canned goods] {Natl. Cannery AHf<(jc. Bui. 82- A {1921), 
pp, 11). — This publication gives the tentative definitions and standards for 
canned corn, tomatoes, and tomato products proposed by the .loiut com- 
mittee on definitions and standards of the Bureau of Chemistry, U. S. depart- 
ment of Agriculture, together with proi)osed definitions and standards for 
canned peas, and certain miscellaneous standards. 

[Inspection service] {Natl. Cannern Assoc Bui. 8-1 {1920), pp. 2S). — "fhis 
bulletin outlines the organization and inspection rules of tlie National Canners 
Association, and announcers tentative minimum standards for certification of 
varu)us canned products. 

The industrial utilization o1^ the potato, A. E. Haruik {Jour. Roy. Ayr. 
Boc. England. HI (1920), pp. 103-110). — This is a general discussion of the 
possibility of commercial utilization of potatoes for the manufacture of ijotato 
Hour, starch, and by-products, with brief descriptions of the manufacturing 
pro<H‘ss("S involveiJ. 

l>iscc»loratioii in canned sweet potatoes, E. F. Kohman {Jour. Indus, and 
Enytn. Vhem., 13 (1921), So. 7, pp. 634. 635). — An in\ estigatiou of the eaus<^ of 
Idack discoloration in t*anned sweet potatot*s has led to the com'lusion that 
it is the result of the combination of a tanninlike substance in the sweet 
potatoes with iron from the can. As the reaction requires iron in the ferric 
St, ale involving the pre.sence of oxygen, the nect‘ssity of tight seams in tht‘ 
can is emphasized. While the substance invtdved in the discoloration is local- 
1z<m1 largely just under the peel, it is sufiiciently s(*attered through the potato 
particularly after steaming, to make it impossible to avoid the darkening by 
removing a thicker iieel. 

METEOKOLOGY. 

Organization of the Agricultural Service of Applied Meil^orology in 
Italy, il. Azzr (Bol I'nionc Cattedrv Ambul. Ayr. Ital., I (1919), No. 2, pp. 
l~12; ahs. in Intcrmtl. Inst. Ayr. [Ronw], Jntcrnatl. Her. Bvi. and Prart. Ayr.. 
11 {1920). No. 2. pp. 14h^46) - is a description of the network of agri- 

cultural stations of ai)plied geography and meteorology organized by the 
author uud(*r tlie auspices of the Italian Agricultural Society ami in operation 
since the season of 11)18. 

'I'he fdaii includt's systematic observations on llu‘ growth and (‘ondition of 
wheat at different stages and on the accompanying meteorologii’al (‘onditions, 
the objects being to find reliable data to serve as a basis for (1) seleeting 
from the dilTereiit varieties of wheat the one best suited to a given district, 

(2) fixing the host date for sowing and other operations so as to make the 
critical periods coincide with the most favorable weather conditions, and (It) 
aiding in determining ways of comhining in the best proportions “specific 
productiveness ” and “ resistance to the most harmful meteorological i>lie- 
nonienon.” In athlition ilata are also reconled on (1) approximate percentage 
of total area seeded to wheat, (2) average yield on himl of average fertility, 

(3) morifiiologleal characteristics, (4) physiological qualities, (5) land be.st 
suited for wheat, (6) land not suittnl for wheat, (7) adverse meteorological 
phenomena to whlcli a given variety ajqiears to he specially iH‘sistan(, and (8) 
adverse meteorological phenomena to which the variety appears to l>e particu- 
larly susceptible. 
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I^ong-period weather forecasts, J. Mascabt (Compt, Rend, Acad, Sd. 
[Pf/ri.sJ, m (1921), No. 8, pp. ^19-421; ahs. in Rev. Set. [Pari«i, 59 {1921), 
No. /7, p. 508 ). — Reviewing the results of predictions based upon the 
weather during the past three* j^ears, the author concludes that the dally pre- 
dictions have realized an accuracy of 78.8 per cent, while forecasts for a 
longer i)eri<Kl (10 to 41 days) have shown an accuracy of 65.7 per cent. 

Climatological data for the United States by sections ( r. 8. Dvpi. Agr., 
}ye<ith€r Uur. Climai. Data, 8 (1921), No. 5, pp. [788], pis. S, fig. 1; 6, pp. 
fi871, pis. S, fig. 1 ). — These volumes contain brief summaries and detailed 
tabular statements of climatological data for each Stale for May and June, 
1021, respectively. 

Seasonal precipitation, March 1 to September SO, 1921 ( U. S. Dept. 
Apr., Natl. Weather and Crop Huh, No. 42 (1921), pp. 4f d, fig. 1 ). — A chart is 
given which “ shows the percentage of normal precipitation for the warm sea- 
son of the curreni year, March to September, inclusive. It Indicates that;»there 
was rather marked dediciency in precipitation for the past crop-growing season, 
as a whole, in portions of the Middle and South Atlantic States, some northern 
Plains districts, portions of Oklahoma and western Texas, and from Nevada 
and central California northward, where less than 75 per cent of tlie normal 
was received. The totals for the season were above the normal, however, in 
most of the Mississippi and Oliio Valleys, the central and lower Rocky IMomi- 
tain districts, ami extrenn* northern Oreat Plains, as well as in portions of 
the west Oulf section and the far Southwest. The largest variation from the 
normal appears in the lower Colorado River Valley, whore some localities 
n'ceived nearly five times the seasonal average, but at the same lime in some 
near-by sections the amounts were considerably below normal.’* 

Precipitation and the growth of oaks at Columbia, Mo., VV. J. llouniNs 
(Missonri Sta. Research Bui. 44 (1921), pp. S-21, ph I, ligx •i ). — This is a 
report of a study based upon measurements of the width of rings on oak 
stumps, covering tin* period from 1880 to 1919. 

It w’as found that the annual ring width tended to in<*rease to a maximum 
during the^ears 1902 to 1910. corre.sponding to an age of about lOtr ,\ears for 
the oaks measured. The yearly variations in the wi<Uh of the rings fur IKfK)- 
1919 are correlated inversely with the mean monthly temperatures t>f May and 
Juiie, and direcily with the precipitation of March, A])iil, May, and .lune. 
An especially narrow ring in 1800 is correlated with a low spring rainfall in 
northern Missouri. 

“ The, annual ring width for the last 80 years has been calculated by means 
P 

of a formula 0- QfX /p wdiere C— a constant, P=the precii)itation for March, 

Ai>ril, May, and June In inches, T=the sum of the mean monthly temperiitureh 
for May and June, and a gradually changing factor. The value of the 
factor, f, for 1890-94 is approximately 1, for 1895-1900 1.5, for 1901-1906 2, 
for liX)7~-1918 1.5, and for 1914-1919 1. . . . The average difterence betweeti 
the calculated and dtiermined animal ring width is 17 per ceiil. and for the 
80 years the difterence between the calculated and determined ting width about 
5 per cent.” 

Sulphur supplied to the soil in rain water, B. I). Wilson (dour. Amer. 
Soe. Ayron., IS (1921), No. 5, pp. 226-22^^). —Analyses of watm* from rain and 
snow collected at the New York Cornell Experiment Stutitvt showed that for 
tw^o years an average annual amount of 26.19 lbs. per acre of sulphur was 
supplied to the soil from this source. A summary is also given of similar 
observations at other points for comparison. 
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* .Bibliography on the* climate of South America, M. M. Welch {U. S, Mo. 
Weather Rev. Sup. 18 {1921), pp. i2). — This bibliography gives annotated lists 
of references to articles relating to the climate of South America as a whole 
and of the different South American countries. 

SOILS— FERTILIZERS. 

Beconnoissance soil survey of the Upper San Joaquin Valley, Calif., 

J. W. Nelson et al. {TK S. Dept. Agr., Adv. Sheets Field Opt r. Bur. Soils, JD17, 
pp. 116, pis. 4, fig. 1, map 1). — This survey, made in cooperation with the 
foruia Experiment Station, deals with the .soils of an area of 3,2S.‘>,2()() dcres, 
a short distance sonlh of the geographical center of ("alifornia. It covers the 
upper or southern part of tht* Great Interior Valley of (California. About 
thr(*e fourths of the urea is Included in Kern County, and the remainder is 
abojit e<jnally divi<l(*d ))etweeii Tulare, Kings, and San Luis Obis]>o Counties, 
with* a few square mih's extending into Santa Harbara CJounty. 

Tile main part of the area consists of an almost levcd plain pTininated rather 
abruptly by the surrounding hills. 'I'la* valley is sej>arated from I he adjoining 
mountains along its (*asl and west margins by a rolling foothill liedt several 
miles \N Ide. The \ alley ctuisists of alluvial fans which iiicreasi* in gradient 
as the footliills are aiiproacli(*d. The portion of the main \all(*y within the 
area has no delinite lira inage outlet, hut eoiitains two minor ilcpressions in 
\vlu(*h prm ta ally all the Hood waters collect. 

T]\v s<iils of the ai'ca are groiqied as residual, old valley tilling, recent al- 
luvial. lake-laid, and wdmMaid soils. Including rough broken land and rough 
stony land, 14 sod types of 20 series are mapped, of which the Ihxnoche loams 
and rough broken land cover 13.3 and 11.7 per cent of the area, resp(*crl\ely. 
It is stated tliat lJi(‘ sOils of the area ^ary greatly in character, and irrigation 
is essential to a di\ersi(ied agriculture. There are said to be between OtM) 
and 7(K) scpiare miles of laud in the area affected by alkali. 

Analyses of soils of Wilkes County, W. A. WorshAxU, .ik., D. I). Long, 
L. M. CAin'F.K. M W, Lowry, and \V. <>. Collins (da. Col. Agt. Bill. 22J {1920), 
pp. SO, figs. .^).--This report sujuilements the physical survey of tlx* soils of the 
eouiity (E. S. K., 30, p. 420), and consists of a eluunical study of the prevailing 
soil types. It is shown that the prin<*ipal uplaial soils of the county are tle- 
ticient in nitrogen and phospliuric acid, hut that most of them are well sup- 
[ilied with potash. 

Soil survey of Palo Alto (\)iiiity, Iowa, A. M. O’Neal, ju., m al. (C. N. 
Dept. Agr., Adr. Sheets Field Oper. Bur. Soils, 1918, pp. SO, fig. 1, map'l). — This 
survey, made in cooperation with the Iowa Experiment Statitm deals with the 
soils of an area of 3rj0,040 acres in northwestern Iowa. The top(>graph.\ ^ aides 
from gently undulafng to rolling, witli a few strongly rolling areas along the 
western boundary and in tlie northern part the extreme iiorlli western town- 
ship. Throngliont the more rolling sections the natural drainage is said to he 
good, but is iiiade<iuate over tlie greater part of tlu* county. 

The soils are of glacial till, ancient alluxial, lake liollom, recent alluvial, and 
organic* origin. Including pc*at and nnu*k, 14 soil tyiK*s of 7 series are mapped, 
of which the* (.dnrion loam, Webster loam, and Lainoim* silty clay loaai coxcr 
37.7, 28, and 14.4 per cent of the area, resjK^etively. 

Soil survey oj Polk County, low^a, E. IL Smies e*!' al. {I'. S. Drpt. Agr., 
Adv. Shvets Field Oper. Bur. Soils, 1918, pp. 67, fig. 1, map 1). — This survey, 
made in cooperarioii with the Iowa Experiment Station, deals with the soils of 
an area of 372,480 acres in south-central loxva. The surface of the area is an 
even plain, drift covered in tlie nortlieru three-fourths, and mantled with a 
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silty material over the remainder. It varies from rolling along the rivers *th 
flat to gently undulating farther inland. The drainage is effected* by the I>es 
Moines and Skunk Rivers, and is rather slow on the divides in the northern 
three-fourths of the county. 

The soils of the county are grouped as upland soils derived from glacial 
drift, upland soils derived from silty material, and alluvial soils derived from 
reworked drift and silty material. Including rivervvash arivl muck and peat, 
soil types of 14 series are mapped, of which the Carrington loam, Webster clay 
loam, and Tama silt loam cover 32.9, 17, and 11.1 per cent of the area, respec- 
tively. 

Soil survey of Banner County, Nebr., F. A. Hayes and H. L. Bedell (V. 

* Dept, Ayr., Adv. Sheets Field Oper. Bur. Soils, J91D, pp. 62, fig. 1, map /). — 
This survey, made in cooperation with (he University of Nebraska, deals with 
the soils of an area of 474,880 acres in extreme western Nebraska, lying In (lie 
High Plains division of the Croat Plains province. The topograpliy vjirics 
from flat or gently undulating to rough and dissected. Drainage is said to i>e 
generally good throughout the county. 

The soils of the county are grouped as residual, colluvial and alluvial fan, 
alluvial, and wind-blown soils, liuluding nnigh broken land and dnm^ sand, liS 
soil types of 10 series are mapped, of vvhicii the Ep])ing very ftne sandy loam, 
rough broken land, and Uos(*luj<l loam cover 20.2, 10.1, and 14.2 jan- cent td‘ the 
area, respectively. 

Soil survey of Bowie County, Te.v., L. U. Sciioenmann E'r al. (U. S. Dept. 

^ Ayr., Adv. Sheets Field Oper. Bur. Soils, 1U1S, pp. 62, fly /, map /).- This sur- 
vey, made in cooperation with the Texas Experiment Station, deals witli the 
soils of an area of 584,900 acres in extreme northeastern Texas. The count > is 
made up of three physiograpluc divisions, namely, a broad ri<ige exlending t‘ast 
and west through the central part, extensive flats, and alluvial belts. In the 
central ridge the surface is undulating to gently rolling. The Hal l)elts an* 
prevailingly level, and tin* river and stream bottoms have a flat and uniform 
surface. 

The Red River receives the drainage from the northern two-ttfths of the 
county and tlie remainder drains into the Suli)hur River. The central ridge 
belt Is said to have fairly adcxpiate drainage. In the Hat belts adequate drain- 
age is not provided for any great distance back from the main stream courses. 
All of the principal drainage ways have developed Hood plaiiiKS. 

The upland soils of the county are derived from Coastal Plain material, and 
the area lies entirely within the Coastal Plain region. Including riverwash, 35 
soil types of 18 series are mapped, of whicli tlie Susquehanna and Howie very 
fine sandy loani.s cover 18 and 17.5 per cent of the area, respectively. 

Aqueous vapor pressure of soils, M. I). Thomas (Soil ScL, 11 (1921), No. 6, 
pp. 409-lf34, 5). — In a contribution from the Utah Experiment Station a 

method of measuring the aqueous vapor pressure lowerings of soil accurately 
to 0.01 rmn. of mercury at 25° C. is described, and a few preliminary results 
are presented from experiments with sand, silty clay loam, clay loam, and a 
silty clay separate, showing among other things the iulluence of adding common 
alkali salts to one of them. 

The vapor-pressure moisture curves are shown to he rectangular hyperbolas 
over a wide range of moisture contents. This is taken to indicate that the 
vapor pressure Is proportional to the recipro<,*al of tlu* iuoi8tul*e content. The 
position of each curve was found to depend almost wholly upon the texture 
of the soil in the absence of dissolved material. 

In a sec'ond set of experiments sodium earboiiute, sulphate, and chloric! 
were found to be absorbed by the silty clay loam soil in amounts of from 
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85 to 00, 70, and from 10 to 44 per cent, respectively, althonRh it was possible 
to extract tlie last two salts completely. 

Some of the energetic functions of these soils are analyzed in the light of 
vapor-pressure data and their significance pointed out from this viewpoint. 
Oorrelations are thus given between the vapor pressure and the hygroscopic 
coefficient, wilting coefficient, moisture equivalent, Bouyoucos’ “ solid water, 
cafiillary i)otentlal, surface tension, and curvature of the moisture surface. In 
the case of the moisture equivalent some independent data and calculations are 
given confirming a portion of the vapor-pressure data. 

The fixation of atmospheric nitrogen by inoculated soy beans, E. B.^Erko 
(aSVuV Scu */J (1921), N(h 6*, pp. 469-477. 5). —The results of a field experi- 

ment c<>ndnct(Hl at the Wisconsin Experiment Station with soy beans on 
IjuKmlated and uninoculated sand soil to determine the influence of inocula- 
tion on nitrogen f1xati(»n are reported. 

Tt.uas found that inoculation increased the yield of soy beans 1,787 lbs. per 
a<‘re, nr more than th reef <>1(1, and resulted in a net gain in nitrogen of approxi- 
mate! ,v 57 Ihs. per acre. At the time of harvest the inoculated soy lieaius con- 
taiiHMl 57.1 U»s. of nitrogen in the tops, 2.4 lbs. in the roots, and 5.8(> Ihs. in 
the noduU's, \Ahile the tops of the uninocuhited plants contained only 7.40 lbs 
and the roots 0.87 Ib. Aside from the gain in yield, inoculation caused an 
increase in tin* i)ercenlage of nitrogen in the tops and roots. Altliough the 
entin' crop of s<»y beaus above ground was cut and remo\cd, the resi<liuil 
ofr(K*1 of inoculation was clearly shown in the growth of rye the following 
year, (lie r(‘sidne of soy bean nuds and nodules greatly benefiting its growth. 

Field tests on the inoculation of canning p€‘as, E. B. Frko, W\ H. Wright, 
and W, Fi:a/iek {Sotl ♦SVi., 11 {1921). Ao. d, pp. /f79 -49L — Experl- 

m<‘nts conducted by the Wisconsin Experiment Station are rep(>rt<*(i, showing 
tliat inoculation of a heavy, rich clay loam soil .slightly acid, which had been 
cropjKul to peas for years, ai)pHrentIy bad no efIVet on the pea crop. With a 
rj< h silt loam soil, uiilimed and acid, which api»arently had not been previouslv 
c‘ropp<Ml to peas, inoculation caused an increase in the total yield of pea plants, 
in Iho > leld of peas, and in the percentage of nitrogen Analyst's of this soil 
.showetl that there was also a gain in nitrogen in the residual soil where inocu- 
lated peas wert* grown. Inoculation produced similarly favorable results on a 
fertile heavy silt loam soil with neutral reaction wdilch had been heavily 
manured for years. 

[Soil fertility studies], E. F. (Jaskuj. {Ma.ssuvfnisvtls Rpi. 1U20. pp. 

/5g-/<So), -In the nitrogen stmiies ( K. S H., 42. p. it was found that 

significant yiehls of hay ami rowen were obtainetl from i>)ats which had re- 
(*eive<i no nitrogen in either fertilizer or manure for a ptadotl of over 30 years. 
The records of this series of plats indicate a distinct gain of nitrogen through 
the growth of leguminous crops It wms again demonstrated tliat large amounts 
of commercial nitrogen are somewdiat antagonistic to the growth of clovers on 
these plats. 

lt>lash studios on light loam ami heavy silt loam soils showed increases lu 
sev('ral crops over a long term of years, hut brought out the fact that in one 
case corn can not grow^ williout added potash, while in the other, liberal quan- 
tities of potash fertilizer make scarcely a perceptible difference in the >ield »f 
corn. This result is considered significant since in the soil survey these areas 
are classified togfether. 

Data on the effoc*t of nitrogen, phosphoric acid, and potUvSh on corn and grass 
are also reported. 

Fertilizers, W. Newtoj? (Brit. Volumhia Dept. ^gr. Hnl. 87 (1921). pp. 16 ). — 
General practical information on the functions and proper uses of fertilizers 
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and manure on British Columbia soils is given, together with a brief explaha- 
tion of fertilizer formulas, mixing for practical use, and the sl^iificance of 
inspection. 

Manures In their relation to present-day South Australian farming, 

A. J. Perkins {Jour. Dept, Apr. So. Aunt., 2// {1920), Nob. 4, pp. 289-297; 5, pp. 
S87-S96). — A summary of what are considered to he reliable data for the guid- 
ance of present-day practice in the use of fertilizers and manures in South 
Australia is presented. 

It is stated that probably more than J)9 per cent of the artificial manures used 
by South Australian farmers is superphosphate. The data summarized, es- 
pecially that from the Itoseworthy Agricultural College, are taken to indicate 
that with present market conditions an increase in the mean applications of 
superphosphate is Justified. This is especially true with wheat, and it is 
recomnumded that mean applications bo nearer 200 lbs. than 1(K) lbs. pt'r acre. 
A warning is given, however, gain.st the use of superphosphate on* acid ’soils, 
where the use of basic slag or rock phosphate instead is advocated 

It is concluded that the soils of the region apparently have no present press- 
ing need for available nitrogenous fertilizcTS, although it Is shown that under 
certain conditions sodium nitrate applied with heavy phosphatic dressings may 
prove profitable. At the present prices of fwitassic manures it is said to be 
cheaper to resort to treatment measures which will make soil potnsh available 
to crops. 

Further data are summarized which show that farmyard manure is not very 
profitable when applied directly to wheat, and a preference is expressed for 
using it as an indirect manure. 

On the preparation of cyanamidi of calcium, N. Kamkyama {Jour. Col. 
Enptn., Tokyo Imp. Univ., 10 {1920), No. 8, pp. J7S-207).- Studies are reported 
in which it was found that when calcium cyanamid is preruired by igniting tirea 
with lime, calcium cyanate is formed as an Intermediate product at tempera- 
tures below 300® O. Transfoniuition into eyanarnid takes place slowly at from 
340 to 360® and rapidly at or above 450®. The beating shouhl be of short 
duration to prevent oxidation of the cyanamid, from 5 to 7 minutes at 800* 
being sufficient. 

The Initial proportions of urea and lime were found to govern the percentage 
of cyanamid In the mixed product. Mixtures in proportions of 1 : 2, 1 : and 

1 . 3 yielded products containing 16.5, 24, and 34 per cent of calcium cyanamid, 
respectively, or from 92 to 98 per c*ent of the theoretical yield. Ignition In a 
current of nitrogen gave a quantitative yield. 

When dicyandiamid was used in place of urea, the cyanamid content of the 
product was found to be higher and the carbonate content lower, although the 
actual yield in percentage of the theoretical was less. No calcium cyanate was 
formed even at temperatures as low as from 300 to 400®. The best results were 
obtained when equal parts of dicyandiamid and lime were mixed and ignited 
at from 900 to 1,000® for about 10 iulnut(»s, resulting in the decomposition of 
the calcium carbonate in the product. The product of this process contains 
from 50 to 53 per cent of calcium cyanamid and less than 3 t)or cent of calcium 
carbonate. The cyanamid content may be increased up to about 90 per c(mt by 
reheating twice with an excess of dicyandiamid, and further, ui» to 99 per cent, 
by heating twice or more in a current of nitrogen. 

Studies on calcium cyanamid, N. Kamevama {Jour. Cot. Engin., Tokyo 
Imp. Univ,, 10 {1920), No. 9, pp. 209-247, plB. 5. figs. 2). — In a second report of 
this series studies of the action of oxygen, carbon dloxld, and carbon monoxld 
on calcium cyanamid are described. 
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■U w’iis found that oxygen reacts rapidly at from 420 to 450® C. with calcium 
cyananiid, prepared from dlcyandianild and lime, forming calcium carbonate 
and nitrogen, but causing no separation of carbon. At a temperature of from 
MO to 000® the^ reaction products were calcium oxid, carbon diexid, and nitrogen. 

With carbon dioxid, decomposition occurred between 700 and 1,070° without 
si'paration of carbon, the products being carbon nionoxid, nitrogen, and calcium 
oxid or carbonate, according to the temperature. At 1,110° or higher the re- 
action was very rapid and carbon was liberated. 

It was further found that carbon nionoxid does not act upon calcium cyana- 
mid at temperatures up to 1,CX)0° in the absence of any catalyst, but tliat if 
carbon dioxid is produt,*ed from the carbon ftionoxid the cyaiiamid may be in- 
directly oxidized by it. At temperatures of 1,140° or above, carbon memAcid 
was found to decompose calcium cyaiiamid in the absence of any catalysts, cal- 
cium oxid, carbon, and nitrogen being formed. 

of .combustion and heat of formation of calcium cyanamid, N. 
IvAMKYAMA (Jour. Col. Eiigm.^ Tokyo Imp. IJniv., JO {1920), No. 10, pp. 249- 
26S). — In a third report of this series, th<' results of studies on the heat of 
combustion and of formation of calcium cyaiiamid are presented. It was found 
that the lieat of combustion of pure calcium cyaiiamid is 154,7 ;hO calriries per 
gram inoli'cnle at constant i>r(‘ssure, and that the lieat of formation wiiii crys- 
talline cariKUi is PI, 480 calories, and with amorphoihs carbon 94,820 calories. 

Soil studies, J. II. Lindsky {Mnssarfiusetts sia. Hpt. 1920, p. 2rja). — Studies 
on soils in which ammonium sulphate excrtetl a toxic efliect on plant growth 
showed that these soils contain at least 175 parts of manganese sulphate per 
1,<KX),000 parts of dry soil. This is considered sutlicient to be very tioisonous 
to jnan> kinds of plants. The addition of lime to (he soil is said to prevent the 
injury caused by ammonium sulphate by promoting the formation of calcium 
sulphate instead of (he other salts. 

Studies on the acid amid fraction of the nitrogen of peat, 1, 10. J. Mitxkr 
and C. S. Uohinbon {Soil *Vc/., It {1921), No. 6, pp. — Studies comlucted 

at the Michigan Experiment Station are reixirted, in which attempts to 
si^ianite glutaminic acid dii’ectly from the hydrolysate of peat failed. The 
applieati<»n of Foreman’s rmdhod resulted in the separation of botli glutaminic 
and aspartic acids and the estimation of pyrrolidon carboxylic acid from this 
material. 

Finely ground raw phosphate, A. F. Ellis {Nrir Zeal. Jour A(fr., 22 {1921), 
No. (i, pp. 3J5~34^^- — Ameriean, English, ami New Zealand experience on the 
use of linely ground raw rock phosphate is summarized. 

It is stated that in New Zealand finely ground raw ph(>sphate gives good 
results, esiMH-iuUy as a top-dressing on soils witli an a<*ici tenden<*> or fairly 
rich in humus and where there is sufficient rainfall. It is concluded (hat, 
where tiie rainfall is sutlicient, it may also lie considered a satisfactory sub- 
stitute for basic slag. 

For cropping purposes a mixture of one part suiierphosphate and two parts 
ground raw’ phosphate, or a mixture of equal amounts of those materials, has 
l>een found to be as effective as superphosphate alone, while the beneficial 
elTec*ts extend over a longer period. The beneficial results of ground raw’ 
phosphate depend very largely uixm the fineness of grinding, which should be 
.such that at least 80 per cent will pass through a No. 100 sieve. 

The relation of organic matter and the feeding power of plants to the 
utilization of rock phosphate, F. C, Baueh {Soil 8ci., 12 {1921), No. 1, pp. 
21-41 ), — Studies conducted at the Wisconsin Experiment Station are reported, 
in w^hieh experiments were made as follows: (l) Hock phosphate was mixed 
with several forms of organic* matter in sand and soil with no provision for the 
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removal of phosphorus as it became soluble, (2) in similar mixtures provision 
Vas made by leaching for the removal of phosphorus as it became soluble, (3) 
in other similar mixtures provision was made by upward-moving capillary w^ater 
for the removal of phosphorus as it became soluble, (4) the solvent efToct of 
organic matter extracts, with and without carbon dioxid, on rock phosphate was 
tested, and (5) pot-culture experiments were made, and the feeding powers of 
plants in relation to the utilization of rock phosphate and feldspar investigated. 

Experiments 1, 2, 3, arai 4 failed to show a solvent effect of the decaying 
organic matter on roi*k phosphate, and in accordance with the findings of several 
other investigators the results in all cases showed a decreased amount of soluble 
phosphorus from that present at* the beginning. In some cases mixtures of 
or^fcnic matter and rook phosphate applied to pot cultures produced increases 
in the growth of corn over the combined separate increases of organic matter 
and rock pliosphate. The phosphorus of the organic matter became available 
readily to corn. The decaying organic matter either had a solvent aetkin on 
the rock phosphate, or else the phosi>horus supplied by the organic matter gave 
the corn seedlings a l)etter start so that they were enabled to exent a stronger 
feeding power toward the rock phosphate. 

A study of the growth of 15 different plants on rock pbosphaU* in sand cul- 
tures showed a wide variation in the amount of dry matter i)r(Hluc(‘d. Tliere 
was no definite relatidn of the amount of plant growth to the (‘\tent of the root 
systems, the phosphorus content, or the acidity of the plant juices. The a])t>li- 
cations of rock phosphate were too large to allow a critical examination of the 
relation between the feeding power and the calcium content. The greater 
ability of some plants which are high in calcium to feed on rock phosphate than 
on fehlspar is considered to be in accordance with the tlK'ory that plants high 
in calcium are good feeders on rock phosphate. Sweet clover was foimd to 
possess remarkal)le feeding powers toward r(»ck phosphab' and feldspar and is 
consklered to he well suited to rotations for the utilization of these. Tlu‘ possi- 
bility of growing crops of high feeding power to supply organic matter and avail- 
able phosphorus in rotations with crops of low feeding power is thought to 
be a question of considerable practical importance in the utilization of rock 
phosphate. 

The effect of fluorspar additions on the phosphates in basic slag, F. 

Bainbbtdge (Iron and Ififtt. [London], (larnvgie ^^cholarahip Mvm., 10 

{1020), pp. 1-JfO, plfi. Jf, 12 ). — Studios on the manurial vidue of basic slag 
containing fluorspar arc reported. 

These. showed that when such a slag is used for manorial purposes and is 
applied just bof<»re the seed i.s sown in the spring the crop is not as good as 
when a more soluble slag is applied at the same time and in the sajne pro- 
portion with regard to total phosphoric a<‘Ui. When a slag containing large 
amounts of fluorspar is applied in the late autumn, the ])nn>ort iomit(* yield, 
compared with the yield of a soluble slag, is better than when the same slags 
are applieil just before the seed is sown in the spring. Notwithstanding its 
low solubility, however, it is concluded that basic slag made with the addition 
of fluorsimr has considerable fertilizing value. When barley was grown in 
soil treated with a citric-soluble phosphoric slag, th<* phosphoric acid content 
of the grain and straw prtxluced was much greater than wlien a phosphoric 
slag made with large additions of fluorspar was applied under similar conditions. 

Studies of the nature and solubility of the phosphates (^bntained in basic 
open-hearth slag made with additions of fluorspar showed that when a sufficient 
quantity of calcium fluorid is added to a molten basic slag the whole of the* 
phosphate 5« converted Into apatite, which has a very low citric acid solubility. 
Owing to the very high temperature required, it is considered extremely prob- 
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abl-e that pure synthetic tetrabasle calcium phosphate has never before been 
prepared except in the open-hearth furnace, and then only in square tabular 
prisms, and that tills material has only a moderate citric acid solubility. The 
opinion is also expressed that the hexagonal nt^edle crystals described by Hil- 
genslock in his attempt to prepare tetrabnsic calcium phosphate by aiding cal- 
cium fluorid wore probably apatite crystals. The sillcoiihosphate of lime of 
th(* forinnla tiCaO.VzOn: 2Ca<).SiOs is said to be extremely soluble in citric acid 
solution, and it is concluded that this or a similar silicophosphate such as 
steadite is Uie form taken by phosphoric acid in extremely soluble basic slags. 
It is further concluded that free lime does not exist to any extent in the nor- 
mally produced basic slag when the phosphbric acid content is approximately 
14 per cent. 5 

A Kt‘t of experinaaits are appended on the efftvt of the addition of lime on 
tlie citric acid soluhility of a Imsic slag. These showed that on renielting the 
original slag the solubility of the phosphate in citric-acid solution was con- 
siderably Increaseil. The addition of lime above that alnaidy present in the 
original slag did not appreciably affect the solnhillty except as far as the dilu- 
tion of the phosphate is concerned. The mldcd lune apparently (‘ornbined to 
form a I'onijioiiud nearly insoluble In citric acid and did not exist in the free 
state. The silica was almost <*ompIetely soluble, and the iron comiiounds were 
only slightly soluble in 2 per cent citric-acid solution. It is concluded that the 
insoluble lime was c(anbined with iron oxfd. 

A bibliography is av»pended. 

The utilixxition of basic slag, K. J. UrssF.Lo (Faraday Hov. Trans., 16 (1921), 
No. 2, pp. 2fui-2f)S; also in Fhvm. Vmr«, 122 (1921), No. 3175, pp. 73-75 ). — The 
author discusses the fertilizing properties of Bessemer and low and high grade 
o[K»n -hearth basic* slags and regards phosphorus as the essential fertilizing 
constituent therein. lie admits, on the basis of experiments of others, that a 
silico phosphate may liuve a special fertilizer value, and that the basic nature 
of the slug is also important. 

Pota.sh from kelp. — IV, Continuous countercurrent lixiviation of charred 
kelp, .1. W. Tiuikentine and P. S. Huoaff (Jour. Indus, and Enyin. Chcin., 13 
(1921), No. 7, pp. 605-609. 2 ). — In a fourth contribution to ttie subject by 

the Bureau of Soils of the U. S. Department of Agriculture (E. S. II., 44, p. 23). 
a contiiuious, automatic, countercurrent, multiple stage lixiviutor is described, 
based on the employment of any one of the standard continuous rotao^ filters. 
The solids to be extracted arc alternately extracteii and filtered. They flow 
through the apparatus countercurrent-wise against a stream of the leaching 
agent. The apparatus, developed for the extraction of potash salts and other 
values from kelp cliarcoal, l.s applicable to tin* washing or extraction of any 
materials that can lie filtered on the standard varmuin filters. 

Data on c»peratlou are given showing an average extraction efficiency of 97.9 
per cent at normal capacity. The gross cost for treating 1 ton of charred kelp 
is estimated as $3,638. 

The fineness of lime and limestone application as related to crop produc- 
tion, W. Frkar (dour. Anier. i^or. Agron., 13 (1921), No. 4, pp. 171-184, ffg. 1 ). — 
In a contribution from the l*ennsylvanla Experiment Station, the author sum- 
marizes the results of pot and field experiments from different stnirces, con- 
ducted to determine the proper fineness of limestone. 

It is concluded •that the matter Is of enough economic importance to justify 
much more carefully checked field experiments for a number of rotations with 
limestone of carefully ascertained fineness and composition, and w ith a thorough 
cost method applied to the results. It is further concluded that until the results 
83913 '^— 22 3 
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of such work are available, without carrying: the detail to refinement, * the 
present vuliie of fine material should be eniphasized, and that all s'ufCRcstions of 
considerable and early returns from material coarser than 40 mesh should be 
avoided. 

The effects of liming on the availability of soil potassium, phosporus, 
ami sulphur, J. K. {Joni\ Amer. Hoc. Atjron., IS {J92t), No. pp. 

J62-ni).—Tt\ a contribution from the North rarolina Experiment Station a 
summary is given of the more important studies on the effects of liming on the 
availability of soil potassium, phosphate, and sulphur. 

It is stated that the more re<*ent research, embodying laboratory extractions 
with weak solvents, pot studies rising a variety of plants as indicators of the 
coAcentrati(m of the soil solution in potassium and the ana lysis of their ash, 
lyslmeter experiments from which the outgo of ])otussiuni has be(»n measureil, 
and field tests, has failed fc» show that basic (‘ompounds of calcium and mag- 
nesium increase by chemical aetion to any practh*nl extent the availdhility'of tJie 
soil store of native potassium. 

The evidence is considered not yet siifllcieiit to indicate that the addition of 
lime will reduce the ncMCssity of applying soluble i)bosphates to the soil. As 
measured by yields, phosi)hates of iron and aluminum seem to be as available as 
calcium ])bosphates. Additions of lime befoie or after applications of solulde 
phosphates have greatly increased the efiiciemy of tbe pbosphalie fertilizers. 
When insoluble calcium phosphate has boon applle<l, it seems that applications of 
lime have reduced the effectiveness of the pliosphate in a majority of cas(*s. 

The scant data of lysimeter experiments only, which dejil with the qn(»stlon of 
sulphate availability or conservation, seem to show that liming with small 
amounts of calcium oxld and both small and large amounts of mfjgnesium oxid, 
magnesium carbonate, limestone, dolomite, and magnesite increases the solu- 
bility of native soli sulphate. Heavy applications of calcium oxid for a few 
years at least apparently reduce this U»ss of sulphur from the soil. 

Registered brands of fertilizers and lime, ,f. W. Kki.i.oou (Pntrt, Dvpt. 
Apr. Huh SSS {1921). pp. Ip ). — This bulletin contain.^ a list of brands of f(T- 
tllizers, fertilizer materials, and lime registered for sale in Penn.sylvania during 
the year 19^1, together with a list of manufacturers, producers, and importers. 

AGEICULTTTRAL BOTANY. 

f Carnegie Institution of Washington, report of) departnioiit of botanical 
research, D. T. MacDougal et al. {Cornegie Imt. M ash. Y earhook 19 {1920), 
pp. 49--8i ). — Attention has been directed during the year to tbe study of funda- 
mental prol)ieins in growth and hydration, carbohydrate metabolism and nutri- 
tion, soil-aeration effects, and to the special problems of physiology and ecology 
presented by the vegetation of arid regions. Detailed accounts of some results 
obtained are brietly noted below. 

Course of growth in trees as measured by the dendrograph, D. T. Mac- 
Dougal.— Stiuly and use of the dendrograph, designed in 1918 for making con- 
tinuous records of variations in tree trunks, have led to the improvement of this 
lnstrumet»t to its approximate final form. 

A period of several weeks may intervene between the uwaivcned activity of 
the tops of the branches and Increase in trunk diameter, especially in pines. 
Resting trees may be awakeniHi by a renewed supply of ground*water. Measure- 
ment of the variations in woody cylinders offers opportunities for esthnation of 
changes of surface tension in wood cells containing water and gas bubbles and 
the part which this may play in the ascent of sap and other purely physical 
phenomena. 
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'Meamrement of a season^s growth of trees by the newly designed dendrontr 
eter, P. T. MacDou^^al. — An instrument designated as a dendrometer, designed 
to register the total amount of growth of trees, was put into operation during 
1920. 

Growth and ac^mutation of reserve material as measured in the potato, D. T. 
MacDougal. — Tubers, like all other organa the growth of v/hich has been stud- 
ied, show a daily variation controlled by water supply and water loss. Actual 
onlargetnont is checked or cancekHl during the midday period. 

Components and eoUoidal behavior of plant protoplasm, D. T. MacDougal and 
II. A. Spoehr. — Uecent researches have led to the consldoration of 11m propor- 
tions of carimhydrate and all)uiuinous matter in a colloid of the highest hydralion 
capacity; the substances or ions of biological significance which would raise tlie 
hydration capacity of these phytocolloid.s to the highest limit; measureiueut of 
the .relative effects of some incttillic bases upon a carbohydrate colloid : and 
d(‘ferini nation of the amplitude and continuance of alternating or repeated 
effects of renewed or replaced solutions. The results of extensive auxographic 
measurements are Indicated. 

Effect of a diminished oxygen supply in the soil on the rate of the growth of 
roofs, W. A. Cannoii. — Studies on the reaction of roots to a soil atmos])here poor 
ill oxygen or to one having an excess of carlion dioxid iiave hern coiitirmcd and 
extended to include species for tiie most part not j>reviously used. Among these 
are such cultivated plants as alfalfa, barle.v, onions, pens, and rice. The results 
as summarized confirm and extend those previously roacluMl to the effe<d that 
different spe^'ies may react differently and characteristican> tc» a soil atinos- 
pherc consisting of nitrogen only, or of nitrogen and oxygen in known subnormal 
amounts. Different species may hold unlike nMations to a soil atmosphere rich 
in carbon dioxid, whether or not the normal amount of nx.>'gen be present. It 
appears, therefore, that root growth rate may he directly affected by carbon 
dioxid excess or oxygen deficiency, both of wldch are important in soil aeration. 

Anaerobic experiments with helium, W. A, Cannon and 'E. K. Free.- '-Experi- 
mentation has confirmed the ohnervntion that nitrogen and helium do not be- 
have exactly alike when insed in soil aeration experiments. No <rlifference is 
observed Imtween the two gases wiien the conditions are entirely anacrol)ic, 
or when the gas mixtures contain an ample percentage of oxygon. The d,f- 
ferences appear in using nitrogen and helium, ea(*h <«ontaiuing small i»er- 
ceutages of oxygen. It is believeil tiiat the difforeru'e <»hserY(‘d is due to the 
fact tliat oxygen diffuses through helium more rapidly than Uu*ough nitrogem. 
The Ijypotliesis is suggested tliat the diffusional relations are effect i\e in the 
film of adsorbed gas whicli donhtle.ss Idankets the surfacH^ of the living material. 

Root adaptation to deficient soil aeration, W. A. Cannon and E. K. Free. — 
When plants of Zea mays are grown in aerated soil and the soil oxygen then 
removed, the roots do not die, though !»oth the roots and shoot eease growth 
lor a period of several days. Growth is then resumed and continues dt a le.^ser 
rate than under comiilote aeration. 

Rate of respiration of leaves in relation to arniuo-nrid and earbohudrate 
content, 11. A, Spoehr and J. M, McGee. — It is fmind that In general the earhoii 
dioxid emission rate of leaves Is influenoed not only by the amount of available 
carbohydrate, but also hy other conipleniental factors. Amino acid exen*i‘<e(l a 
stimulating effect .on the respiratory activity of leaves. Higli sugar and amino- 
acid eontent resulted in a very high respiration rate. Howe\er, it is ai^- 
pnrentlj’^ not a simple mathematical ratio between carbohydrate and amino- 
acid content which governi^ the rate of respiration. 

Interrelation of photosynthesis and respiration, H. A. Spoehr. — Extension 
and elaboration of work previously reporteil (E. S. K., 45, p. 334) has sub- 
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stantiated the principles already indicated. The respiratory activity of a 
chlorophyllous leaf affects fundamentally the rate of pliotosyntKetic carbon 
dioxid fixation. This relation of respiration and photosynthesis is, moreover, 
one of very delicate adjustment 

Reduction and dehydration of pentose sugars, H. A. Spoehr and J. W. K. 
Olattfeld. — Physiological-chemical investigation of plant metabolism lias been 
direct<Hl mainly toward a study of catabolic processes in the living organism, 
these processes being, in general, in the nature of hydrolysis and oxidation. All 
evidence points to the conclusion that sugars are the first products which 
accumulate in the process of photosynthesis, and they thus form the starting 
poinjt for the synthesis of substances found in plants. 

8dU requirements of seed plants, B. M. Duggar. — Experimentation indicates 
that the best salt solution for any particular plant may be regarded as analo- 
gous to an “ optimum ” temperature, being aflected by many variabh^ factors. 
The results of a study of Pacific Bliiestem wheat are briefly indicated aiid 
discussed. 

Biological and physical factors affecting plants in new habitats, D. T. Mac- 
Dougal. — The plan of these investigations included the t'stahlislimcnt of small 
experimental areas in four places in which the environmental ('omplcx(‘s were 
widely different, the introducti(»n of species from outside localities, and the 
exchange of species from outside localities to experimental plats. Tin* ex- 
periments indicate that the habitat in which a plant may be found or in which 
it may have originated may not furnish the most favorable environmenfal com- 
plex. as amply ill list i’at(Ml by the behavior of species that have become weeds. 

Jiydrogcn4on convvMratwn of Carmel Valley soils, B. M. Duggar.— The out- 
standing feature of interest in tliis w’ork is the relatively narrow range of 
reaction, pll 6.2 to pll 7.4. The more alkaline types were those of the lower 
flood plain of the river or river bottom and certain adobe soils taken a I a 
depth of a foot or more lielow the surface. 

Causes of the seasonal changes in the transpiration of Rncclia farinosa, E. B. 
Shreve. — Investigation of the desert perennial E. farinosa, wliicli possesses some 
means of reducing its ratio of traiiffiiration to evaporation during a period of 
increasing aridity, confirms the presence of a brown liipiid in the stems and 
leaves during tlio drought, which setnns to he absent during cooler months and 
to he more abundant during some years tlian in otliers. The influence of this 
sap, and of the pressed Juice of the leaves, on the imbibition of agar and of 
gelatin has been investigated. Changes in acid content do not appear to be 
influential in this connection. 

The vegetation of a desert valley, F. Shreve. — Work begun in 1018 on the 
relation of environmental conditions to the distribution of vegetation in the 
poorly drained Avra Valley has been extended, tlie object being to determine 
to what extent and in what manner observed differences result from the charac- 
ter of the soil or from other conditions. 

Ecology of the f^anla Lucia Mountains, F. Shreve. — Further exploration of the 
Santa Lucia Range has strengthened the observation that no constant differences 
of vegetation exist between seaward and landward slopes. A preliminary in- 
strumental observation carried out in the summer of 1920 on physical condi- 
tions accompanying certain vegetational phenomena has furnished data regard- 
ing temperature, evaporation, and soil moisture, and the influence of altitude 
and distance from the sea on these conditions. 

The data thus far secured appear to offer ground for the explnnation of the 
distinctive vegetational features of the coastal belt and of the lack of greater 
altitudinal differences of vegetation. 
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Ecology of the strand vegetation of the Paf^fio coast of North America, W. 
S.' Cooper. — Coutiiiuution of habitat and i>ennanent (luadrat studies previously 
begun leads to the conclusion that the mountains cause a striking difference 
observed in precipitation, and that precipitation is not a ruling factor in the 
production of luxuriant pine forest on the Monterey Peninsula. 

Some structural features of the chlorophylUbearing organs of perennials of 
South Australia, W. A. Cannon. — A study of adjustments to water and light 
in Australian perennials named is briefly indicated. 

The fact that organs of varied morphological relations exhibit a strong par- 
allelism in the nature of the structure suggests on the one hand the potent in- 
fluence of the impinging environment, and Qn the other a parallelism in capaci- 
ticjs for adjustment on the part of the reactive organs themselves. It app^pars, 
therefore, that the formation of heavy cell-walls is closely associated with 
aridity, which is the most striking feature of the local environment This con- 
clusion finds supi>ort in the fact that under arid conditions poly saccha rids may 
be (’(diverted into nnhydrids, or cell-wall materal. 

[Heredity studies], C. B. Davenport (Carnegie Inst. Wash. Yearbook 19 
(1920), pp. JO'i-1 10). — Attention is called t<> the discovery that mutation of two 
types may oecur, one being due to irregularities of assortment of chromosomes 
and the other to changes in tlie chromosomes themselves. These are desig- 
nated as interchromosomal and intrac*lirom(»somal imitations. A second discov- 
ery of considerable importance is that some of the irregular breeding behavior 
ol Datura is due to irregularities of chroim^some division, resulting in extra 
cliroinosonies in some gametes and a deficiency in others. 

fiiheritaiicc of germinal peculiarltie.s fin] flowering plants (Carnegie 
Inst. Wash, b earhook 19 (1920), pp. 130-132). — Biwdlng work by A. F. Blakes- 
lee relating to Portulaca and Datura is briefly indicated. The work with 
Datura lias been brought to a (dose on the graft-infectious disease “ quercina,” 
which causes profound mori>hologlcal changes in the plants affected. It is sug- 
gested that the non-Mendel i an behavior in garden peas may be due to a similar 
l.v{>e of disc'sise. 

The vascular anatomy of variant bean seedlings (Cariiegie Inst. M'ash. 
Yearbook 19 (1920), p. 139). — Results of cooixu’utive studies by •!. A. Harris, 
K. W. Siiinott, J. V. Pemiypacker, and G. B. Durham, as briefly indicated, show 
that external differential ion, such as that which characterizes dimerous and 
trimerons seedlings of Vhascolus vulgaris, is accompanied by profound dilTer- 
en(*cs in internal structure. They show further that anatomic*al characters 
generally regarded as relatively stable may be highly variable, even in series 
which are genetically highly homogeneous. 

Adaptation and mutation as a result of fire, F. E. Clements (Carnegie 
Inst, Wash. Yearbook 19 (1920), pp. SJ^H, 349). — ^As a conseiiuem^e of fire and 
tile result of exposure to sunlight, modification of vegetation occurred, the 
most striking cons(‘quent*e of the fire being the apparent origin by mutation 
of a new forra-gemis of grasses, which has been studied. 

Plant production quadrats, J. E. Weaver (Carnegie Inst. Wash. Yearbook 
19 (1920), pp, 357 358). — A study of the effect of climate upon the production 
of natural vegetation has been made at several stations through the grassland 
formation. The results thus far indicate a rather direct correlation betwet'ii 
available water content and plant production. 

Climatic cycles [and tree growth], F. E. Clements and A. E. Douglass 
(Carnegie Inst. Wash, Yearbook 19 (1920), pp, 358, S59). — In further studies 
of the correlation between climatic cycles and tree gi'owth, a standard curve 
has been constructed for Sequoia, reaching back 3,300 years and serving as 
a standard to which ail Sequoia curves may be referred; also as a basis for 
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Cheeking and cross-identifying the results from trees of adjacent regions. An 
extensive study has been made of the relation of drought periods, to climatic 
cycles thrinighoiit the West. The re.sult8 showed that every State has had from 
two to four years of critical drought at the most intense sun-.spot maxima, which 
fact is also fully disclosed in the totals for the entire region. 

Indicator plants, F. F. Clements {Carnegie Inst. Wash. Yearbook 19 (1920) , 
pp. SOS, 304 )- — The basic discovery has been made that all dominants and sub- 
dominants in a group are indicators of competition with each other to varying 
degrees. Under optimum conditions, lacking competition, dominant grasses of 
true and mixed prairie grow two or three times greater in height than the 
usual height in the community. • 

Changes In vegetation, P. E. and E. S. Clements (Carnegie Inst. Wash. 
Yearbook 19 i19SiO), pp. 351-S5S). — The universal imjwrtance of grazing as a 
primary factor in the structure of grassland has now been confirmed beyond 
any question. The evidence, which is lengthy, is to be treated iq a special 
paper. 

The disappearance of th(‘ buffalo grass and the incondng of the bluestems 
is said to be purely an effect of grazing. 

Where grassland touches sagebrush or shrub, grazing alone favors the shrub. 
Where fire enters ?*egiilarly this advantage is more than offset and the grasses 
encroach upon the shrub. 

Natural parks, F. E. and E. S. Clements (Carnegie Inst. Wash. Yearbook 19 
(1920), pp. 333, 354) • — A comprehensive survey was made of the natural parks 
of Colorado, with special reference to their causes and origin. It is thought 
that most natural parks are due to fire, a sc*condary succession developing on 
the burned area and persisting for a long time in the subclinmx or grass stage*. 
A very large number of parks also arise as a consequence of primary succession 
in lakes and ponds. 

Crop development and production studies, F. E. Clements and J. K. 
Weaver (Carnegie fnst. Wash, Yearbook 19 (1920), p. 357). — The development 
and production of certain crop plants have been studied at the statl<»ns at 
Lincoln, Nehr ; Phinii)sburg, Kans. ; and Burlington, Colo., dealing with White 
Khei*son oal^, Marquis spring wheat, barley, alfalfa, white sweet clover, and 
sunflowers. The correlation of crop production with native vegetation was 
found to he least at Burlington and usually greatest at Lincoln. 

Titanfuiii, barium, strontium, and lithium in certain plants, AV. I*. Hkau- 
i>EN (Colorado l^ta. BvL 267 (1921), pp. S-20). — As a contribution t(ftlw' sul).iect 
of the selective power of plants, the author gives the results of examinations 
of the a.sl’i of a number of species for titanium, l>ariuin, stronliuuL and lithium, 
all of which are said to he present to some degree in Colorado soils and water. 
Plants of different kinds were grown, often side by side, and analyses made 
of their ash. Others were secure<l from various sources an<i analyzed. 

Alfalfa was found relatively rich in barium and strontium and very poor in 
lithium. Sweet clover appeared to excel alfalfa in its ability to take up 
barium. Flowering tobacco (Nieotiana a/finis) showed a relatively Idgb con- 
tent of barium, strontium, and lithium, wh'le of 9 samples of field tobacco (N. 
tabacum) analyzed, 8 contained barium, 1 a trace of strontium, and all con- 
tained lithium. The largest amount of barium In tobacco was found in the 
stalks of a sample grown at Nacogdoches, Tex. Two samples of loco weed 
were analyzed, and a species of Astragalus, supposc^l to be a •<langerotis plant, 
was not found as rich in barium and strontium as some other plants and 
was very poor in lithium. A sample of Aragallus, obtained in the mountains, 
is said to have been of little Interest except that it .showed very small quan- 
tities of the substances investigated. Alfalfa grown at the same place dltfered 
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from samples grown on the plains only in the amount of barium and strontium 
present. 

Corn leaves were found fairly rich in barium, strontium, and lithium, and 
unusually so in titanium, but it is thought that the crude ash was conlarni- 
nated with sand and this may have accounted for the amount of titanium 
present. A sample of pea vines analyzed was rich in barium and lithium, 
but poor in strontium. In potato tubers barium was absent, strontium and 
lithium occurring in traces only, and titanium was fouud to belong to the 
ash proper. 

Analysis made of leaves and roots of beets showed that lithium and 
manganese occiured in the tops and roots, although previous investigrftors 
have reported the absence of lithium from beets and that manganese is of 
rare occurrence in that crop. Neither rubidium nor caesium were found. 

Kxperi mental studies on mitochondria in plant cells, N. II. (Jowdry {BioL 
BuJ., M(it\ BioL Lab, Wooda Hoh\ 39 (1920), No. 3, pp. JHH-206, ph. S).--ln 
experiments with rootlets of sprouting peas under a wide range of conditions, 
observations have lK»eii made of the cortical cells between (lie elongating part 
and the r(K)t cai). It appears that miUK-hondria are changed to an abnormal 
degree only under severe conditions wliicb eitlier kill the cell or render its 
recov(*ry very improbable. 

Root development and absorption, J. K. Weaver (Carnepie Jnnt. Mash. 
Viarbook 19 (1920), p. S5H). — In conne<*tio!i with the root d<*veiopnieut of crop 
jjiunts, a series of experiments on barley was made to determine the degree of 
ahsori>tIon at dificrent levels throughout a period of growth. The method lends 
itself readil> also to the study of root development in soil layers of different 
texture, dllTetvnt water conteut or air content, and to experimentation in soil 
tertiUty. 

riiotosynthetic efficiency, F. K. (h.EMENTs and F. Ixjno (Varuepic Inst. 
Wash. Yearbook 19 (1920). pp. 3 ^ 4 * S45 ). — The results so far obtained in meas- 
uring photosynthetic activity show detinite corresiamdence with llu‘ light In- 
tensity, wldch is marked in certain eases. Some evidence exists that spe{‘ies 
growing normally in the shade possess higher photosynthetic efficiency than the 
shade ecads of sun spt*<‘ies. Recording photometers have been «sed for the 
first time to dot<u*niine the complete curve of light intensity for tlie day. 

Inventories of seeds and plants imported by the Office of Foreign See<l 
and Plant introduction ( / . N. Dept. Apr., Bur. Plant Indus. Inventories Nos. 
f/S ( 1921 ), pp. 56. pis. 5 ; J^9 (1921 ), pp. Ill, pis. <S).— These ninnber.s* give, respec- 
tively , descriptive economic notes of nearly 400 varieties of seeds and plants 
Introduced from July 1 to September 30, 1016, and nearly 600 from October 1 
to December 31, 1916. 
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Crop production, (1, Kkafft, rev. by O. Fruwirth (Die Ackrrbaulchre. 
Berlin: Paul Party , 1921. IS.-IJt. ed., rev., pp. \ III-YS12, pis. 5, fips. 375).— 
This volume, the first of a series already noted (E. S. R., 28, p. 826), treats of 
cultural and field practices, implements, and other factors involved in general 
crop production. The successive chapters deal with plant anatomy and physi- 
ology, the soil, environmental conditions, interrelations of plants, soil ameliora- 
tion and improvement, preparation of the seed bed, fertilizing, seeding, cultiva- 
tion, harvest and* storage, and plant breeding. 

The value of research on grain crops, C. U. Ball (Missouri State Bd. Apr. 
Mo. Bui, 19 (1921), No. S, pp. 23). — general discussion of the work of tlie 
Office of Cereal Investigations, U. S. Department of Agriculture, and the State 
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experiment statious in crop iiuprovemeuti classification and description of 
cereal varieties, breeding for cold and rust resistance, and controlling diseases 
of cereals. 

Cereal inTOstigations in Bulgaria, I. A. T. Djebaroff {Spisanie ZemedQlr 
ftkitQ IzpitateVni InstituH Bulgariia {Rev. Inst. Rechervhes Agron. B^lgarie), 
t (1920), No, 5-d, pp. .^04-4^5).— Analyses of numerous samples of grain from 
the districts of Trin and Zaribrod in western Bulgaria showed a fairly high 
Weight per hectoliter in oats, barley, wheat, and rye. The weight per 100 
kernels was satisfactory except in rye. The percentage of purity was for 
oats 91.1, rye 83.6, barley 81.7, and wheat 52.G. 

Some Florida grasses, J. B. Thompson (Fla. Univ, Ext, Bui. 28 (1921), pp. 
44f 15). — Under the topics of hay grasses, hay from wild grasses, crops for 

soiling and silage, pasture grasses, and native range grasses, this bulletin de- 
scribes the plants and indicates cultural practices for important grasses grown 
and tested in Florida. 

Grades of hay and straw (Natl, Hay Prenn, 5 (1921), No. 1, pp. 15-17 ) . — 
The grades noted (E. S. K., 44, p. 229), revised August 24, 1921, are outlined. 

Forage crops, J. B. Lindsey (Massaohufivti.^ Sta. Rpi. 1920, pp. 2J^a. 25a). -- 
Barnyard millet and early amber sorghum proved more desirable than Sudan 
grass, which was planted at the station for several years without success. 
Alfalfa, red clover, and sweet clover, seeded with peas and oats, developed w(41 
and each produced very satisfactory stands after removal of the peas and oats. 

A discovery: Aiidropogon purpureo-sericous and its importance in the 
improvement of gra/Jng areas In the Bombay Deccan, l^. B. Kulkarni 
(Agr, Jour. India, 10 (1921), No. PP- S8S-S95, pi. 1). — A. purpureo-Hniveuf^, 
an Indigenous fodder grass with quick, tall growth, demonstrated its value for 
poor land, yielding up to 5,000 lbs. of green grass per acre. It suppressed A. 
[Heteropogon] contortus, which is dominant on vast areas of poor land of th(‘ 
Deccan, and proved drought resistant and useful as a nurse crop for perennial 
grasses. 

Fertilizers for alfalfa in eastern Kansas, L. E. Call, R. J. Tiibo(?kmorton, 
C. C. CxjNNiNGHAM, and B. S. Wilson (Kansas IHa. liul. 220 (1921), pp. HO, 
figs. S). — Altliough Kansas is outstanding in alfalfa production, the acreage 
declined from 1,359,498 acres in 1915 to 1,243,227 in 1920. When alfalfa was 
introduced into the State the soils were new and a stand was easily seciireti 
with proper inoculation, while at present greater care is needed in .seed bed 
preparation, and on many soils old well-established iields must fertilized to 
prevent loss of vigor and crowding out by weeds and grass. The best alfalfa 
soils are well supplied with potassium and calcium, but less calcium is prestMit 
in eastern Kansas .soils and the lack of the element in southeastern Kansas often 
precludes the succe.ssful culture of the crop. The soils of the State are lower in 
phosphorus than in any other plant food. 

Exiieriments in fertilizing and manuring alfalfa w^ere conducted at the sta- 
tion and on farms in Nemaha, Allen, Labette, Chase, and Butler Counties. 
Where acid phosphate and manure were applied alone and in combination with 
chemicals and lime on alfalfa grown continuously and in rotations at the sta- 
tion from 1911 to 1920, the results are said to have shown conclusively the 
profitable use of acid phosphate, manure, and lime on alfalfa, and the value of 
nitrogdn at seeding time. The use of potash is held to be unprofitable at cur- 
rent prices. Rock phosphate was not so profitable as acid pltosphate, and did 
not greatly increase alfalfa yields except on bottom land in Butler County. 
Barnyard manure applied to alfalfa gave very profitable returns, but when 
limited in amount its use is advised on cultivated qrops and the alfalfa fer- 
tilized with acid phosphate. 
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Oii established stands of alfalfa the application of about 300 lbs. of acid phos- 
pliate per acre every second year in early spring is suggested. Prior to seeding 
new stands, the use of about 200 lbs. per acre of a 2 : 10 : 0 mixture is indicated, 
except when the Held has received barnyard manure recently. 

Factors in alfalfa seed production, H. H. Bigoar {Dakota Farmer, 41 
(1921), No. 17, pp. 757, 758, fig. 1 ). — A digest of observations at experiment 
stations in South Dakota, North Dakota. Colorado, New Mexico, Utah, Wyom- 
ing, and Idaho on the factors Involved in the production of alfalfa seed. 

Alfalfa culture, K, Garcia Oses (Estac. Agr. Expt. Rio Verde, San Luis 
Potosi, Bol. 6 (1921), pp. 68, pis. 6 ). — A general discussion of the principal 
factors involved in the successful production of alfalfa in Mexico, with notes on 
dist'sises and Insect posts. , 

Studies of inheritance in cotton. — I, The inheritance of corolla color, 

S. C. Harlani) Indian Rnl., 18 (1920), No. 1-2, pp. lS-19).—WQiit Indian 

native cottons api)arently constitute a group of elementary species, the origin 
of which luay be ascribed to distant natural crossing between more or less widely 
separated types. The segn^gates from these crosses have passed through many 
generations with no opportunity for further crossing, and have thus gradually 
become homozygous. In studies of crosses between Upland and Sea Island 
and various types of native' cotton six different shades of corolla color, ranging 
from white to v(‘ry deep yellow, were used. 

The Ki of a cros'-j between any two color types was Intermediate. The Fs 
results of flu^ cross pale yellow by white are held to indicate that these two 
colors are possibly allelomorphic. The Fa progeny of the cross very deep yellow 
by while evidene<Hl that two pairs of factors are involved. In the cross medium 
yellow l)> wliite, ir) which a considerable number of Fa families were grown, the 
results suggest that probably medium yellow and white constituted an allelo- 
morphic pair of characters. No evidence of correlation between rK?tal color 
and antJier color was found. 

Pollination of Pima cotton in relation to the yield of .seed and fiber, 

T. H. Kearnky (Jovr. HervdHg, 12 (1921), No. S, pp. 99-101, pi. 1 ). — Naturally 
polUnatt'd tlowers yielded a much larger number of seed-^ at Sacaton, Ariz., 
where bees and wa.sps were abuudunt in cotton fields, than at I^hoenix, Ariz., 
where such insects were much less numerous. Hand-pollinated flowers produced 
practically equal numbers of seeds in both localities. The lint indices (E. S. K., 
31), p. 135) of 100-boll samples of seed cotton from 12 different fields in the 
Salt Biver Valley evidenced nt) tendency to u greater abundance of liber on the 
setMls in bolls containing few seeds than in bolls with niany seeds. On the other 
hand, the weight of flher per boll was very <*)osely correlated with the abund- 
ance of fiber on the individual sCHmIs (lint Index) and was also correlated, al- 
though less closely, with the number of seeds in the boll. With no variation in 
the abumiance of flber ihw set»d In different bolls, the quantity yieUleil by each 
boll would be directly proportional to the number of seeds it contains. Since 
thorough pollination, which results in an increased number of seeds jier boll, 
also increa.ses the yield of fiber, the keeping of honeybees in the vicinity of cot- 
ton fields is suggested as a means of enhancing pollination. 

A wild cotton, C. T. White (Queensland Agr. Jour., 15 {1921), No. 5, pp. 
216-218, fig, 1 ). — The author describes Russia lanuginosa as a new siXK-ies of 
'‘wild cotton” occurring near the confluence of the Mayne and Dianmntina 
Rivers in w’estep Queensland. 

Manurial experiments wdth Sea Island cotton in St. Vincent in 1918—19, 
with some notes on the control of certain diseases by spraying, S. O. Har- 
tAND (West Indian Bui,, 18 (1920), No. 1-2, pp. 20SS, pis. 2).— In manurial 
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experiments (E. S. K., 40, p. 627) conducted from 1912-1918 inclusive, cottpn 
grown continuously for a number of years responded markedly to both artificial 
and organic fertilizers. Potash appeared to be the limiting element, the 
“ rust ” disease characteristic of i>otash exhaustion being found on most of the 
cultivated land of the colony. Since the combination of potash and phosphate 
proved inferior to potash alone, the use of phosphate is not recommended. 
Cottonseed meal appeared to best advantage when supplemented by potash and 
pen manure. 

The fertilizer treatment did not affect the time of maturity of cotton, and 
differences in fertilizer treatment did not cause noticeable variation in the 
proportion of bolls to flowers. Under the tropical conditions of St. Vincent 
. there is great uniformity in the time at which flowering and boiling begin, 
reach the maximum, and end. The bulk of the first crop Is pick€*d from 21 to 
24 weeks after sowing. 

Results of spraying experiments indicate that Burgundy mixture is useless 
for control of angular spot on bolls, but further tests are required t(» detoriiiine 
the effects on soft rot (Phyfophihora sp.) disease. 

New Egyptian cotton law {Koviit Min. Ayr. Votlon Roiefirch /?d., Ann, 
Rpt., 1 {1920), pp. 100-102: also in Ayr- ^lour. India, Ui {1921), No, S, pp S.iS-- 
S40), — The provisions of the law IssiukI by the Egyptian Governnjenf to prevent 
the mixing of different variolies of unginned cotton and cotton seeds are given. 

A study of cotton production in China, Y. T. Yeh (China Cotton Jour,, 
1 {1920), Nos. 2, pp. 2S3-242: S, pp, 221-236, pi. 1: ahs. in Hot. Abs., H (1921), 
No. 1, p. 7). — A survey of cotton culture in nine provinces in easteni China is 
rei.K)rted with notes on climate, soils, varieties, cultural methods, diseases, aral 
insect pests. Suggestions are given for the improvement of cotton production 
in China. 

Official rules governing transactions in cotton seed and in its prodiK'ts 
and other seed and their products (Oa. Cotton Seed (''rushers' Assoc., Prov., 
t6 (1920), pp. 75-119). — ^The rules as ainende<l and adopted by the (Cotton S^mm] 
Crushers’ Association of Georgia at Savannah, Ga., May 31 and June 1. 1920, 
govern transactions in cotton seed, cottonseed oil, soap stock, and cake, and 
cottonseed m^al, linters, and hulls; peanut oil and other products; oils of ^oy 
beans, coconut, perilla, rape seed, and sesame, and Chlni^se vegetable tallow. 

The pollen of flax and the degeneresceiice of the varieties cultivated for 
the fiber, L. Blaringhem (Nature [London], 107 (1921), No. 2698, p. 640). — 
The study of the quality of the pollen of isolated pedigrees, followed during 
several generations, Is recommended for the selection of flax grown for fiber. 

Historical note on experiments with jute in Btmgal, R. S. Fini.ow (Apr. 
Jour. India, 16 (1921), No. 3, pp. 265-279). — A chronological account of investi- 
gations with jute (Corchorus capsularis, C. olitorius), together with results of 
comparative trials of varieties and selections. 

Practical guide to tropical agriculture. — II, Extensive culture: Peanuts, 
A, FauchISre (Guide Pratique d' Agriculture Tropicale. If, Les Grandes Cul- 
tures: Introduction, Arachide. Paris: Augustin Challamel, 1921, pp. 95, figs, 
10). — Part 1 of tWs treatise, dealing with general factors of agricultural pro- 
duction in the French colonies, has been noted (E. S. R., 40, p. 622). The pres- 
ent volume deals with the history, origin, soil and environmental adaptations, 
cultural and field methods, harvesting practices, preparation for market, utiliza- 
tion, trade, and insect enemies and diseases of the peanut 

The Colorado wild potato, 0. L. FncH (Potato Mag., 3 (1921), No. 12, pp, 
12, 26, 28, figs. 4).— The habitat and growth habits of the Colorado wild potato 
(Solanum jamesii) are described, and its possible use in greenhouse studies is 
indicated. 



19221 . 


FIELD CE0P8. 


33 


Report of committee on potato seed improvement and certification of 
tlie Potato^ Association of America, A. G. Tolaas {Fotato Mag., S (1921), No. 
12, pp, 9-11, 25).— A profj:ress report with a tabulated suinuiary of ijotato seed 
certiheation in the United States and Canada in 1920. 

Some germination tests of prickly pear seeds, E. Break wei>l (Agr. Gaz. 
N. N. Wales, 52 (1921), No. 8, pp. 579. 580). — Germination tests oondneted by 
Miss M. Bates denionstrate^l that seed of prickly pear possess remarkable vital- 
ity, germination occurring during a period of four years. The different prepara- 
tory treatments did not facilitate germination, as the untreated seed gave best 
results. 

Rice production, G. Rttiz Valencia (Estac. Agr, Cent. \Mexico'\, Bo}. 52 
(1921), pp. 26, pis. 2). — A reprint of a bulletin issued in 1910 giving practical 
discussion of cultural and field methods and milling practices applicable to rice 
production In Mexico. 

A preliminary classification of the wild rice.s of the Central Provinces 
and Berar* S. (Chandra Roy (Agr. Jour. India, 16 (1921), No. i, pp. 305-SH0 ). — 
The varieties of wild i*ice coniinori to the Central Provinces and Berar are de- 
scribed and (‘lassified. 

Soy beans, E. J. Kinney and G. Roberts (Kentucky ^7fl. Bui 232 (1921), 
pp. 25-58, fig. 1). — Directions are given for growing soy beans in Kentucky 
based on variety, cultural, and fertilizer tests. Yields of beans in variety tests, 
and of soy bean bay on soil experiment fields (E. S. H., 44, p. 510) are tabii- 
lattHj. 

Soy beans drilled in 28- Hn<i 35-in. row's averaged 17.3 and 15.4 bu. per acre, 
respectively, and vari(‘ties drilled solid made 19.1 bu. as compared with 18.4 bu. 
from 35*in, rows Drilled solid for bay, soy beans made an average of 2,320 lbs. 
I»er Hcn* in contrast with 2,367 lbs. in 2S-ln. rows. The station recouiuiends seed- 
ing from 50 to 60 lbs. of Haberlandt, 30 to 40 lbs. of Lexington, and 20 to 30 lbs. 
of Peking i)er a(*re in 28-in. rows or slightly less in .35-in. rows. Wlu'n soy beans 
were planted in corn bills, between corn hills, in alternate rows of beans and 
corn, and drilled thick in c<»rn rows, average tidal acre yields of 46.8, 44.6. 37.8, 
and 36.7 bu., respectively, were obtained, wliile corn alone made 47.2 bu. and soy 
beans alone 19.9 bu. Planting soy beans in the hills of corn is the»only method 
advised. 

Sugar cane in St* Croix, L. Smith (Virgin Brands Sta. Bui 2 (1921), pp. 
23, pL 1, figs. 2). — A review of the development of the sugar industry in 
St. Croix and exjawimental work carried on by the station. 

Many of the experiments in improvement and trials of seedlings and varieties 
have been noted from other sources (E, S. R.. 45, p. 126). Tabulatfons show 
the rainfall by mouths during the years 1852 to 1920, incliisi\e, chemical and 
mechanical analyses of St, Croix soils, comparative yields of leading cane 
varieties, quantities of sugar and rum exported from the island during the 
periods 1777 to 1807 and 1835 to 1920, inclusive, and molasses exported from 
1835 to 1807, Inclusive. Cultural and field practices and harvest methods are 
outlined, and diseases (E. S. R., 32, p. 643) and Insect pests (E. S. R., 45, p. 
149) are described and control methods Indicated. 

The data did not indicate a serious decline in soil fertility during the past 
100 years, notwithstanding the lack of crop rotation. Since applications of 
phosphates, potash, and nitrogen did not give increased returns and analyses 
disclosed a plentiful supply of available phosphates and potash in the soils, the 
ordinary methods* of land preparation and manuring (20 to 30 tons of farmyard 
manure per acre on plant cane) w'ere apparently adequate. 
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Diirinj? the period 1898 to 1920 an average of 9,216 tons of sugar and 66,657 
gal. of rum were exported annually from St.. Croix and 13,611 acres of caiie 
were under cultivation. 

Saving money with frozen cane, A. H. Korenfeld (Internath Sugar Jour,, 
2S (1021), No, 270, pp, 316-319, fig, 1).— Sugar cane frozen in June, 1918. on 
the Santa Ana plantation in Tucuman, Argentina, was cut and used as a mulch 
in alternate 2r)-a(Te fields. The frozen cane from two rows of the mulched 
• fields was carefully piled in one middle and the alternate middle left for culti- 
vation, suflicient space being allowed for weeding the rows with spades or hoes. 
An area of about 5,000 acres was included in the exi>erlment. 

The mulched fit'lds produced as much cane per acre with juice of equal purity 
as tlje unmulched fields in practically every casf‘. Tn the unirrigated sections 
^ the mulched fields frequently produced l»etter average yields than did Ihost' 
regularly cultivated. The cost per acre for cultivation of the rnulcluHl fields 
was but half that of the unmulched fields. No particular effect upon the chemi- 
cal analyst's of the cane and Juices could be noted. 

Productive methods for wheat in Missouri, C. A. Helm and L. J. Stadlkr 
(Mhsouri Sta. Uni, 188 (192f), pp. iO, figs. 8).- -Cultural methods f<»r wheat 
are outlined, bast'd on variety and cultural tests at the station and on experi- 
ment tlehls in represtmtative set-tions of the Statt*. The control of diseases anti 
insect pests is discussed, and notes on devices fttr harvesting in wet weather, on 
wheat as a nurse crop for clover anti gross, and catch crops, are included. An 
outline map of the State indicates seeding dates on or after which wheat will 
escape Hessian fly injury. 

Soft red u iiiter varieties found best adapted include Poole and Dietz for the 
northern section, Fulcaster and Michigan Wonder for the central region, ami 
Fulcaster for the southern portion of the State. The culture of hard red winter 
wheat is not advisable unless it actually outyields soft wheat in the average of 
a series of representative seasons. 

Wheat on soy bean stubble with no soil preparation yielded (‘(pially well as 
that on oats stubble plowed early and thoroughly lU'epared (E. S. U., 45, y). 224). 
Disking and harrowing soy bean stubble hacl little effect on the following wheat 
crop, but rolUng was rather beneficial. Early summer plowing increased the 
yield of wheat under all conditions tested. The effect of dt'jjth of plowing on 
yield varied with the soil type. Although .seeding between 3 and 10 pk. per acre 
caused little variation in the yield, from 5 to 6 pk. is considered the safest 
average rate. 

KxperiiTionts on wheat growing in the Sudan, F. J. Maktin tind It. E. 
Massey (Wcllromc Trap, Resvarvh Labft,, Chem, Href. Pub. 19 (1921), pp. 24, 
pi. 1). — Variety, milling, and baking trials were conducted with Australian. 
Indian, Eyptlan, and native wheat at the Sliamhat Experimental Farm near 
Khartum. Of varieties imported from nmny regions of the world, only those 
of the foregoing types appear of promise. 

Federation and Firbank, both Australian wheats, and Indian No. 40 showed 
marked superiority in yield and quality of grain over indigenous varieties, with 
Federation exhibiting the most vigorous growth. The* superior quality and 
rust immunity of Federation recommend it for the region. The effect of the 
Sudan climate in shortening the growth period was most noticeable in the 
Australian varieties. The protein content of the flours ranged from 9.8 to 10.9 
per cent and the moisture content from 10.8 to 11.8 per cent. The diastatic 
capacity was low in each case. Although the flour from the better varieties was 
stronger than from commercial English or Indian varieties it did not equal 
that from American or Russian wheat 
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• ISarline^s in wheat and Its inheritance, W. P. Thompson (Sci. Apr., 1 
(1921), No.'S, pp. 193-199 ). — Supplementing previous work (E. S. II., 44, p. 
G37) on the inherltHnce of the length of the period from planting to ripening in 
wheat, which covered the Fi, F*, and 5% generations of several crosses, data 
are presented on later generations of these and other crosses. 

F» families w'ere found in all possible positions between the parental extremes 
and coinciding with the extremes. AVhile possibly due in part to environ- 
mental influences, the resemblance of the F* families to th(*ir Fs parents In 
regard to position makes this appear to be the result of genetic constitution. 
The very variable F» families gave rise to some very variable F* families* and 
to some slightly variable ones, while the slightly variable V» families produced 
Fi of the same kind. The F 4 results indicated that in several Fa families’ the 
earliness of the early parent was e\idently recovered in the homozygous condi- 
tion. Many Fs families raised in llhiO w^ere evidently also quite as early as the 
early* parent and homozyg<ujs as w'cll. 

Chlorophyll as a factor in wheat varietal investigations, K. Westek- 
METEU {/jtftrlir. S*flanu'nzuchi., 8 (1921), No. i, pp. — Tlie relations of 

leaf <*{)lur to extent and vigor of plant* growth and to yield and comT)osition of 
grain were studied in 29 different varieties of w^heat. 

Among plants of the vvlgare race with a yellow^ green color, the darker leaf 
color .Mccornpanied the slower rates of growth. In the case of seedlings the 
darker leaved individuals grew faster, retaining the rate until growdh ceased. 
Se«‘dlings of tin* darkf'r varieties appeareil to he later than those of the lighter 
strains. Similarly, the <larker varieties bloomed and ripened later and had a 
longer \egetative pt'riod. \'u}g(trr plants of pure green color behaved like those 
of .\ellow green except that the seedlings of the lighter varieties grew fa stew 
and th(‘ i>lants deveUq»e<l more rapidly than the yelh»w green group, indleating 
the diff(»rent effects <»f color temes. The pure green appeared to utilizt* sun 
energy to better advantage. 

Color and growth In the rompartum forms behaved as in ruloarv, indicating 
the close relation between tb(‘ two forms. In tbe turghhim forms tbe darker 
coloied groups grew faster at tirst. but were llnully overtaken in Wie flowering 
stage by tbe lighter colors, widcli Iiad a longer grow'th period. 

Tbe darker colors attendetl tbe shorter lengths of straw and the h*af area 
increased with the lighter colons, demonstrating that the plant through da?*ker 
color tM'oiioniizes leaf surface. Straw length is primarily der>endent on the loaf 
surface and the cohir of the si)ecies, and the strength of straw is dependent on 
color. The effect of color on culm length and strength is gr.aduated according 
to the intensity of tlio tone. 

Weight of grain and <*outent of protein, dry matter, and ash increased a<‘c(>rd- 
ing to the degree of darkiies.s of color. The effect of the sanu* color tone was 
different with different wheat species, and in like manner the effects of different 
colors on the same wheat si)ecie 8 varied. With increasingly darker colors, llie 
proportion of protein to dry matter and nitrogen-free material became greater. 

Hare fallow wheat experiments, W. .1. Spaitord and E. A. Hristow^ (Jour. 
Dept. Apr. So. Au.st„ 24 (192t), No. It, pp. 9f7~922 ). — In cultural experiments 
with wJioat alternating with hare fallow*, conducted at the Booborowde Experi- 
mental Farm, 1010-1920, bare fallow*ing the land in any manner gave increases 
of from 4 to 7 bii. of wheat per acre. The ]arg(‘St returns were obtained from 
fallow land prepared by plowdng early, leaving the land rcnigh througliout the 
winter, and cultivating or harrowing whenever necessary. Harrowing tlie hind 
immediately after plowing apparently had a depressing effect, as it reducc*d 
the yield about 1 hu. per acre. Rolling “ early ” fallow Immediately after plow- 
ing reduced the yield more than 3 bu. per acre. Skim plowing fallow' land after 
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the first rain did not increase the wheat crop above that produced by ordinary 
fallow working. 

Land plowed in July in preparing the bare fallow gave over 1 bu. of grain r>er 
acre more than land plowed in Septeml)er. September plowing returned about 
equal yields whether the land was plowed shallow (3 in.) and not rolled, or 
plowed deep (6 in.) and heavily rolled the same day. The depth to which land 
was plowed between 3 in. and 9 in, had but little effect upon wheat yields. 

The effects of premature harvesting on t!ie wheat kernel, C. E. Sattnders 
(* 9ci. Agr„ 1 {1921), No. 2, pp. 74-77, fig, f).— In an investigation of the effect 
of premature cutting on the wheat kernels, 1,100 heads of Maixiuis wheat, 
showing but few anthers, were marked on the same day. Starting on July 21, 
while the wheat was still perf(M‘tly green, 1(K) of these heads were gatliered In 
groups, according to length of straw retained (3 in., half length, full length, 
and full length with roots) every second or third day until August 15. when 
the wheat was considc'rtnl ready for ordinary harv(*sting. Wheii all lieads 
were hand thrashed in the fall after storage, the average weight of 1,0(K) 
kernels for the whole period from each group was as follows: 3 in., 23.031 
gm. ; half length (about 20 in.l. 22.018 gm. : full length. 23.032 gm. : and full 
length with roots 23.254 gm., Indicating that W’hen the drying process Is very 
rapid it is immaterial how niucli of the straw is retalne<l. 

The observations disclosed that during the early period of the development 
of the w’lieat kernel, 20 to 25 days before cutting in these experiments, the 
materials composing tiie grain are deposited at a rapid rate, which increases In 
speed until al)out 17 days i^efore harvest. The rate remains stationary for a 
sliort time, then decrens(»s suddenly, being reduced to almost nothing sev<u’al 
days before the ordinary time of cutting in Ontario. 

Analyses of kernels from heads cut on the several dates i^Jjow that the pta*- 
centage of protein dc'creased rar>idly from July 21 to July 27, tlien slowly in- 
creased until about August 13. However, the actual amount of propdn present 
increased rapidly from July 21 to August 0 ami then jncreaseil more slowly 
until the end of the experiment, indicating that protein is (h‘posited itli much 
greater rela^ve speed in the early stages of the k(‘rn<*l formation than later. 
Althougli the amount of protein added betwe<*n July 21 and 30 was very great, 
other constituents, chiefly carbohydrates, were add(*(l even more rapiiily. Tlu^ 
period during wiiich carbohydrates were deposited most rapidly, coinci(l(‘.s with 
the time of rapid deposition of protein. Toward the end, both pro(*esses bo(*nme 
much slower, hut the deposition of both protein and carbohydrates did not 
cease until after August 15. 

Provisions for seed inspection and eertiflcntlon, W. A. OsruANnEK (Ind. 
Com Growers' Assoc, Ann. Rpt., 20 (1920^, pp. 73-78).— Regulations governing 
the inspection and certlflcation of field crop seeds by tlie Indiana Corn Growers* 
Association are presented. 

Report of the [ Danish 1 State seed control in its forty-ninth year, 
1919—20, K. Dokph-Petekskn {Tidsskr. Planteavl., 27 {1921), No. S, pp, 
— This report summarizes the activities and finances of tlic Danisli 
seed control service and presents some of the principal lines of work. Tables 
are given showing the number of seed samples examined, together with their 
origin; the average results for the samples examined from 1910 to 1920, in- 
clusive, and those examined in the year 1919-20; the numl>er of samples al»ove 
and below their guaranties as to purity, percentage of germination, and weed 
seed content ; the seeds of injurious weeds and their frequency of f^ccurrence In 
the seed samples; the injurious insects found In the seeds tested; and the 
average moisture content of tlie seeds by species. 
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• ‘The Danish State Seed Testing]: Station, 1871->1806— 1021, K. Dorph- 
I^ETKRSEN (Statsfr0kontrollen {Danak Fr0kontrol), lHll-1921). Copenhagen: 
[Gori.], 1921, pp, XVI-^190, fga, 25). — Gommernoratinf? the fiftieth anniversary 
of the founding of the State Seed Testing Station by the late E. Miller-Hoist, 
this rejmrt reviews th(* activities of the station during the period 1896-1921, 
outlines and discusses the regulations for seed analyses, and gives a list of 
publications Issued since 1896. Work before 1896 has been noted elsewhere 
(E. S. K., 9, p. fir)). Tabulations show for different periods the varietias 
sampled, average purity, germination and weed seed content, guaranties, and 
provenance of iiuv)ortaut varieties. F. Nobbe describes the work of the* first 
seed testing station in existence, founded in 1869 by him at Tharandt, Saxony. 
Control methods in foreign countries are t)Ul lined, with the location, year of 
(‘stablishincnt, director, nmni»er of samples tested, and official status of the 
several stations indicated, and a bibliography of the literature generally usimI 
in swd testing. 

Dry spraying for the clt^structlon of charlock, W. A. Mflumu) and R. Ruhr 
{flour, Min. Agr. [koudon], 2H {1921), No. 2, pp. pL J). — In trials of 

vaidous powdered substances for the eradication of charlock, copper sulphate 
gave e.xcelleiit results; iron sulphate was effective only in such quantities as 
wen' pr(>hil)itiv(‘ in cost: and nitrolini was valueless. Where seed is not set, 20 
lbs. of fimdy ground copper sulphate per acre is sufficient to destroy charlock. 
The best elTects will probably be obtained when the plant is bursting into 
tlower. as th(* flower-heads are easily killed and the leaf surface exposed to 
the dust i.s gn'al(‘r than with younger plant. s. When the weather is fairly 
.settled with a lu‘av> <lcw and no wind at the time of application, dusting is 
said to Ik* (piite as effective us ordinary spraying. 

HOETICTJLTTIRE. 

California nurserymen and the plant industry, 1850—1910, K. J. 

Wu’KSON (Loft Angeles: Vahf. Asnoe. of Nnrsergwen, J92J. pp. 55, pi. 1). — A 
.seri<*s of addresses delivered h<*fore the California A.ssociati(tii of, Nnr.se ry men 
from 1916 to 1920 containing information relating to the history and develop- 
ment of horticulture in California, with si)e<‘ial reference to prominent nursery- 
men and iini)ortant plant in trod not inns. A brief biographical sketcli of the 
author by H. W. Kru(*keherg is included. 

The heredity of ** rogue ” types in garden peas (Pisum sativum), 
W. Hrothekton, ,ir. {Mivh. Aeod, Sei., Ann. Npf., 21 {1919), pp. 263^219, pis. 
7, fig. 1). — A geneti<*al study of offtyiK*a originating by mutation wdthin certain 
horticultural vtirieties of J*. salirum. These almormal types, known as rabbit- 
ear r<»gues and characterized by taller and ranker plant growth, narrow^er 
foliage, different flowering r>cru>ds, smaller flowers, and narrower and more 
curved pods, are particularly undesirable on account of the bitter fla\or of the 
peas. Tlie oci'iirrence of an intergrading tyiH* in which the lower part of the 
plant Is normal and the upper almormal is noted. 

Crosses between rabbit-ear rogues and type plants within tlie Oradus variety 
yleldc'd progeny, all of wdtich even to the Fg generation were similar in appear- 
ance to the abnormal parents. Similar results ol)tttined with other varieties 
indicated the complete dominance of the rabbit-ear rogue. The progeny of 
rogues crossed w'flh rogues w^ere all of this offtype. 

Determinations of the mean ratio of the length to widtii in stipules of 
type, rogue, and hybrl<l, Fi plants indicated the greatest variability in the 
Fi and tiie least in the type plants, 
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Crosses between Gradus rogues and normal plants of Peter Pan and ThornaS 
Laxton, both rogue-produclng varietles, yieUiefl all rogues. Crosses bf type and 
rogue plants of Peter Pan gave similar results. However, in crossing rogues 
with type plants of noumutating varieties, an intermediate type was produced 
which in the Fa segregated into several iliiTerent types. 

Insecticides and fungicides for farm and orchard crops in Massachu- 
setts, E. B. Holland, A, I. Bourne, and P. J. Anderson {MasHachuficMs S>ta. 
Bill. 201 {1921), pp. /F-f57, pi. 1; pop. ed., pp. 10, pi. 1). — A presentation and 
discussion of data relative to the composition and effective use of various in- 
secticides and fungicides. Standard formulas for preparing the mixtures are 
included, together with a diagram, adapted from a circular by Gray, previ- 
ously noted (E. S. B., :I9, p, 39), illustrating safe and dangerous combinations 
of materials. A table sliowing the guaranties of a number of proprietary arti- 
cles is appended. 

Root development in newly planted trees, B. T. P. Barker {tiniv. Bristol 
Agr. and liort. Research Sta Ann. Hpt., 1920, pp. 48-00, pis. 3: also in Jour. 
Bath and West and ^onih. Counties Boc., 5. svt\, J5 (1920-21), pp. 1" 5-194, 
pU. 5). —The Initial report on a study of root devtdopment of fruit trees, 
presenting observations on one year's growth of Paradise-rooted apple trees 
in three different media, soil, sand, and water. 

Five different root treatments are involved: (1) All librous roots carefully 
preserved, (2) fibrous roots preserved but tree ramm<*d at planting according 
to the method discussed by Pickering (E. S. H., 35, p. 37). (3) all fibrous roots 
removed, (4) similar to (3) except that roots were deliberately slashed, and 
(5) all branch and fiber roots removed, leaving only a short stump root. In 
order to study the effect of top priming, each of these five groups was subdl- 
vided, one-half of the trees being pruned and one-balf uni)ruried. The trees 
grown in sand and water were placed in tubs, were all i)ruiuMl, and were, with 
the exception of some of the water-grown trt*<3s, suppluMl with nutrient solu- 
tions. 

Examination of one year’s growth indicated in general that the treatment to 
Which the trees were submitted at planting had no material effect on the man- 
ner of root renewal. In the case of the soil-grown trees, practically no use 
was made of the old root system, all the new roots emanating from that por- 
tion of the main stock situated in the upper 3 to 4 in. of soil. Boot formation 
in sand was characterized by a prolific development of tine thread-like roots 
along the entire length of tlic main stock. The few roots produceil in water 
were of greater diameter but much shorter than those produced in sand, and 
the shoot and foliage development was correspondingly meager and unsatis- 
factory. 

Aeration is believed by the author to he the determining factor in the man- 
ner of root development in the three media, and he points out that the most 
vigorous and extended growth took place in sand, wliere excellent aeration 
existed. Furthermore, it is believed that with Paradise stocks such as were 
used in the experiments the style of root pruning is of little importance, in that 
under ordinary planting conditions the fibrous roots are unable to renew their 
growth following transplanting. 

It is urged that greater care should be exercised in the selection of well- 
drained soils for the orchard and in improving drainage conditions on estab- 
lished plantations. * 

Factors governing fruit-bud formation, B. T. P. Barker and A. H. Lees 
(Univ. Bristol, Agr. and Hort. Research 8ta. Ann. Rpt., 1920, pp. 19-42; also 
in Jour, Bath and West and Bouth, Counties Boo,, * 5. scr.^ is (1920-21) ^ pp. 



1922), 


HORTIOULTUKE. 


39 


. This article, a continuation of the series (K. S. R., 43, p. 742), 

presents a. critical study of the Lorette system of pruninj?, described in a previ- 
ously noted paper (E. S. R., 41, p. 238). Pointing out the difficulty in accur- 
ately translating the directions of Lorette, the authors discuss those sections 
of the system which deal with pruning as a factor in fruit-bud formation, and 
present the results of a practical tost at Long Ashton, Rristol. Loeb’s hypo- 
thesis of growth inhibition is believed by the authors to be an important factor 
in explaining the results. The Lorette system is considered of value when 
practiced by trained horticulturists, but requiring moditication when applied 
to ordinary commercial practices. I^ositive results may be exfiectetl only under 
conditions similar to the original ones. 

Fruit breeding inv€‘stigations, <i. T. Scinks (Vniv. Jiristol, Afjr, and-Hortr 
Reftvarvh Hta. Ann. /fpL, IfliHO, pp. 61-65: also in Jour. Hath atid West and 
flouth. Counties Soe., 5. 8vr„ 15 (11120-21), pp. 13H~l/f5). — In continuation of 
preyious reports relaling to plant-breeding activitU^s at Long Ashton (E. S. R., 
43, p. 742), records are given of the parentage of successful pollinations in 1920 
with the apple, pear, plum, raspt>erry, iniscellsuneous Uubus species, currant, 
gooscherry, and strawberry, including a statement of the desired objectives. 
Obseriations on Fi generation tomato screenings showed that in general these 
were intermediate in type between the parents, q'he individuals of any par- 
ticular cross were obsciNed to bo apparently identical. 

Studies with apple and pear pollen, U. Florin (Aeta Jforii Bcrffiani 
Uppsala], 7 (W20), No. 1, pp. :W, pi. 1 : rev. in Dent. Obsthau Zfg.. 67 {1U21), 
No. 19, pp. 88, 8/#). — OctailcHl records are presented in tabular form of a 
Swedish investigation of the viability and potency of the pollen of 102 apple 
and 14 pc*ar varieties, as indicated by development in sugar solutions of 2 . 5 , 
5, and 10 per cent concentrations. 

Sc'pa rating the varieties into thrc*e gremps according to thc' percentage of 
viability of their pollen, the author places 24 applets and 9 pear.s in group 1 
(0 to 30 per cent!, 13 apples and 2 pears in group 2 (31 to 70 f>er <'ent), and 
05 apples and 3 pears in gro\i[) 3 (71 to lOtl per cent). Potemw records, indi- 
catcMl by ineasureinenls of tin' length of 1hc‘ i>olleu ttibes, as given for most of 
the varieties, show in general that apple pollen is more potent tlnin pear pollen. 

A bildiography of 27 titles is included, l^he review is by Ebert. 

Pollination in orcIinrd.s. — IV, Hcdf-fertility and sidf-.sterility in phims, 
A. N. Rawes {Jour. Hop. //or/. Nor.. {1921), pp. 353-556, pis. //). — A further 
contribution from the Wisley laboratory on the gem‘ral subject (E- R-, 31, 

p. 337). 

Of 18 varieties of Prunus domesUea tested relative to self-fruitfulness, 11 
were found self-sl<*riJe and 3 fully and 4 partially self-fruitful. The rc^sults of 
a comiiarative study of cross v. self-pollination, iiresented in tabular form. 
Indicated tluit crossing stimulated a larger set but had no apparent Influence* on 
the size, shape, (*olor, and time of maturity of the fruits. Incomiiatability was 
observed in attempt chI crosses between I'resident and I.ate Orange. In an 
examination involving 1(5 vari<*tic>s the pollen of Frogmoro Orleans was observed 
to contain the least i>er<*eiitage of imperfect grains. The order of blooming 
of the 18 varieties is shown in tabular form. 

Strawberries In Connecticut, W. IL Darrow {Conn. Apr. Col. ILrl Hul. /ft 
{1921), pp. 26, figs. J8).~-An illustrated pamphlet presenting pmctical informa- 
tion relative to diltnre, varieties, and marketing. 

A method of identifying reversion of black currants, A. H. Lees {Cmv. 
Bristol, Apr. and IJort. Research Btii, Ann. Rpt., 1920, pp. 66-70, pi. 1; also in 
Jour, Bath and West and iSouth, Counties JSoe., 5. ser., 1$ (1920-21), pp. 1S3- 
83913"->22 4 
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JS8, pi. 1). — A practical means of detectinK reversion In the black currant 
<E. S, U., 42, p, 150) is described, based on abnormalities in the venation and 
margination of the leaves of diseased plants. Such leaves were found to pos- 
sess fewer veinlets extending from the midvein to the margin, and the margin 
was found to possess fewer indentations and to be more coarsely serrate, some- 
times in extreme eases approaching a distinctly crenate form. Utilizing this 
method of detection, it is recommended that growers propagate only from com- 
pletely normal plants and that all diseased material be rogued and burned. 

Vineyard irrigation in arid climates, F. T, BionKiTi (California Sta. Circ. 
228 (1921), pp. 4). — Following a discussion of the principles underlying success- 
ful Irrigation, instructions are given*for watering both young and fruiting vines 
•undeb arid conditions such as exist in the Imperial Valley. 

Status of California grape industry June 30, 1921, U. L. NoroAUET 
(Calif. Dept, Agr.^ Vitic. iSVrr. Rpt. 2 (1921), pp. 40, fig. 1 ). — A statistical re[)ort 
on grapes and grape products in 1020, with a discussion of pro.spects for. the 
grape industry. 

Muscadine grapes and grape products, O. 1>kaking (Cla. t>tafe Horl. ^or. 
Pror., S3 (1920), pp, 140-1SS).—A review of the activities of the U. S. depart- 
ment of Agriculture in the improvement of tlie Muscadine grape (E. S. R., 37, 
p. 544) and in the utilization of its fruit (E. 8. R., 38, p. 114). 

Grape improvement investigations in Prussia, K. KROEAfER (JAindtr. 
Jahrb., 51 (19 JH), No. 2, pp. jy-i-292, pis. 8, figs. 43).— This is a comprehensive 
review of grains improvement activities in Germany during the period 1880- 
1915, particularly in reference to breeding ami grafting experiments with Ameri- 
can stocks in an effort to combat phylloxera. The subject is handled in two 
general divisions entitled (1 ) development and technique of grape improvement 
and (2) Government experiment stations devoted to grape improvement. 

Guatemalan and Mexican avocados fruiting in Florida, .7, R. Rkacu (Pla. 
State Ilort. Soe. Proc., 3S (1920), pp. 80-65). — Brief observations are given on 
several varieties of avocados which show promise in Florida. 

Experiments on the manuring of coconuts at liOiig Island, IV U. T>('im)Nt 
(Seychelles Agr. and Crown iMnd.^, Ann. Dpt., 1920, p. 5). — In <*onllrmation of 
previously noTed results (E. 8. R., 45, p. 239), the largest yitdds of coconuts 
were again produced on plats receiving applications of jjotash l)earing fer- 
tilizers. 

[Manurial and budding experiments with limes] (West Indies Imp. Dept. 
Agr., Dominica Agr. Dept. Dpt., 1919-20, pp. 22-26). — In a fertilizer test involv- 
ing five treatments, namely, (1) complete fertilizer, (2) control, (3) mulch, (4) 
nitrogen an<l potash, and (5) nitrogen and phosphoric acid, the largest average 
yield over a three-year period was obtained from the complete fertilizer plats. 
A comparison of budded v. natural r<Kits indicated that budding on sour orange 
stocks favored an earlier and larger yield. The use of the coniinon and 
M’gergeb citrons as stocks resultetl in such poor growth that the test was dis- 
continued, leading to the conclusion that the citron Is of no value as a stock 
for the lime. 

The Eustis llmequat, a new hardy lime, T. R. Robinson (Fla. State IJort. 
Soc. Proc., 33 (1920), pp. 98-100). — Attention is directe<l to the t)otential i)ossi- 
bilitles of this recently named citrns novelty, of lime kuinquat parentage. 
The flavor is said to closely resemble that of the lime and the plant to be like 
tlie knmquat in ability to resist diseases, insects, and low temperatures. 

Nut growing, R. T, Morris (New York: Macmillan Co,^ 1921, pp, VIIl+236, 
pis, 16).— A treatise in three parts, the first devoted to a general discussion of 
the subject; the second to culture, propagation, and 'breeding; and the third 
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to. species and varieties. Methods of grafting and budding are described and 
illustrated. . 

Pecan culture In Florida, O. A. Heed (Fla, Sltate Hart, Proc., S3 {1920}, 
pp , 101-108). — A paper on the pos.sihilitles of pecan growing in Florida, stress- 
ing the importance of good fertility, proper methods of idaiiting, and selection 
of adaptable varieties. 

Michigan an important source of raw vegetable products, H. Kraemer 
{Mich. Acad. Set. Ami. Rpt., 21 {1919), pp. 161-199). — A general discussion of 
medicinal and aromatic plant pnaluction in the ITnited States. Notes are given 
on the behavior of 50 specie.s grown in the University of Michigan botanical 
gardens. • 

Lagerstroemia, S. IhcRcy-LANCASTER (Apr. and Ifort. Soc. India, Pror., 1920, 
Jau.-^hine, pp. 19-21).- -A brief descriptive account of several species and varie* 
ties, one of which. L. indira^ is used in the United States as a decorative shrub. 

Plfinting and care of street trees, F. L. Miu.foud ( F . S . Dept. Apr , Farmers' 
But. 1209 {1921), pp. 36, ftps. 26). — The information Ijorciii presented is included 
in a previously noted bulletin l>y the same author (K. S. It., 42. p. 588). 

FOSESTEY. 

r’orcst experiment stations, K. H. Ulapi* {V. S. Dept. Apr, Dept Circ. 183 
{1921), pp S/f, ftps. 9). — A circular of information emphasising the need of 
more forest experiment stjjtions, pointing out some of the \\ork already per- 
formed, ami dravNing attention to the many fundamental problems which must 
l)e solved before forestry cun materially advance. 

Handbook of Voscinite National Park, cornpihMl ami edittMl by A. F. Hall 
(A' rjr )ork and l/mdon: (J. P. Putnam's Hons. 1921, pp. A7//H-J//7, pis. 26, 
lips. 12). — A collection of artUdes on tbe Yosenute National Park, groupt^d 
together in the form of an jittractive handbook, including Trees of Yosemite 
National I*urk, by A. F Hall (pp. 21b-- 284) : and The (riant Sequoia (pp. 285- 
246) and Flowers of the Yosemite National Park l]>p. 247"207> both l)y \V L. 
Jepson. A key to tlie (‘oiu'-beariiig tree's of Yosemite National Park (pp. 329- 
382) is included in the appendix. * 

Koport of forestry braiudi, 1020 {Ontario Min. Lands and Forest Rpt., 
1920. pp. 201-23.), fip.s. It ). — A report, similar to that of the ]>receding year 
(K. S U., 45. p. 289), of the activitu's of the fore'stry brancli for the year ended 
Octt>ber 81, 1920. including forest protection, reforestation, and a report by 
J. H. Fatdl on forest imtiiology. A survey was begun during the year, tlie data 
from wdiich. i>rest*nleil in tabidur form, sliovv a total <»f nearly 1,790, (Hid acres 
examined. 

The forestry service {Xethertands Fast Indies Ycartiffok, J920 {Fnp. ed.), 
pp. 126-1S8, pis. 3). — A general review of forest activities in tlu' Hutch East 
Indies since the establmhnieiit of tlie fore.st .service, with refcreiice to organiza- 
tion, niHiiugeinenl, protection, ami research. Tabular data ar(‘ given relative 
to tlu* annual production ond exportation of teak, which is considenxl by far 
the most valuable species, so much so that all others are classe<l as wild timber. 

The eco-deiidrologieal problem of the production of forest seeds, G. 
Borghesani {Riv, Biol., 1 {1919), Ro. 5-6, pp. 559-585, ftps. 6: ahs. in Internatl, 
Inst. Apr, [Rome], Intcnxatl. Rev. Hci. and Prart. Apr., t1 (1920), \o. 5, pp. 
600-602). — A review of the investigations of various European scientists upon 
the etl’ect of the place of origin of forest seeds upon the resulting trees. 

A note on the fall ol winged seeds, II, J. Denham {Quart. Jour. Forestry, 
15 (1921) t Ro. 4, pp , 247-^252), — A study of the rate and manner of the fall 
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through the air of the seeds of 18 conifers and dicotyledons, with a rlew to 
enlightenment relative to seed dispersal in the forest. 

Drought and reforestation, H. Jolyet (Vie Agr. et Jturale, 10 (1921), 
No, S6, pp, 15S-158y figs. 4), — Basing his observations on the behavior of various 
forest si)ecies over a period of very dry years in which reforestation has been 
difficult on account of the loss of young, newly planted, and shallow- rooted trees, 
the author discusses methods and materials for reforestation under such con- 
ditions. Three coniferous species, IHnvs austriaeny Pseudotsuga taxifoUay and 
Pieea excelsoy are deemed of value, but it is suggested that these be inter- 
planted with Rohinia pseudacaria or some other broad-leaf species. Pointing 
^mt the variations existing in 7*. exoclsa, the author recommends that seeds be 
gathered from parent trees which have proved their adaptability to dry en- 
vironment. 

Farms v. forests, P. S. Love.7oy (Mich. Acad, >Sfci. Ann, Rpt.y 21 (1919) y 
pp. -This article points out the existence of vast areas of unprofitable 

cut-over lands in Michigan and urges their classification as to adaptability for 
agriculture or forestry. 

Forest planting on the farm, S. N. Spring and C. H. (Iuisk (Cornell Read- 
ing Course for the FartOy No. 159 (1921), pp. 40, figs. 7.5).— Practical directions 
are given relative to the .selection of species, jdantlng meth<»ds, and the cure 
of plantations, together with descriptive notes of the more important 8pt*cies 
and comments on the tinnnclal phases. 

Farm forestry, J. H. M. Home (Bighiand and Agr. Hoc. Heot. Trans., 5. scr,, 
S3 (1921), pp. 43-55). — A presentation of information for the small lamlowner 
relative to windbreaks, management of woodlands, desirable species, and 
planting. 

Some remarks on the establishment and tending of timber plantations 
with special reference to the Cape Province, J. ,T. Kotze (So. /Ifrican dour. 
Nat, Hist., 3 (1921), No. /, pp. 145-173, fig. 1). — A general statement ?vlative to 
selection of site, planting, management, and characteristics of available st)ecles. 

Forest flora of the Italian lake region, F. G. d’Alvtella (Bui. Sac. Cent. 
Forest. Belg., 27 (1920), No. 12, pp. 573-589, figs, S). — A descriptive account of 
forest trf'e slpecies, native and introduced, with a general statement relative to 
climate, soils, and silvicultural practices. 

The deciduous oaks of northern Africa, G. Lapte (Tie Agr. et Rurale. 10 
(1921), No. 36, pp. 159—162, figs. 4)> — Botanical descriptions are given for two 
oak species, Quercus mirbeckii and Q. afards, said to coristilute beautiful forests 
in Northern Africa. He/erenco is also made to distribution, natural hybrids, 
exploitation, and utilization. 

The alahee tree, C. S. Jttdd (Hawaii. Forester and Agr., IH (1921), No. 6, 
pp. 133-137, figs. 3).— A brief account of a small Hawaiian tree, Plcetronia 
odorata, the wood of which, on account of its peculiar toughness, was at one time 
utilized in place of stone in the manufacture of implements. 

Rubber plants, H. M. Hall and F. Long (Carnegie Inst. Wash, Yearbook 19 
(1920), pp. 365y During three years 250 species have b<?cn examined for 

rubber. The results show that rubber occurs in a much larger number of 
species than heretofore suiiposed, the amount present in some cases being suffi- 
ciently great to justify commercial tests. Species of Asclepias appear to be 
the most promising. 

Results obtained with budded trees of Hevea brasiliensta on Pasir War- 
ingin estate, W. Vischer (Arch. Rubhereult. Nederland. Indie, 5 (1921), Nos. 

1, pp. 17-39, pis. 2, figs. 5; 2, pp. 43-45), — On the basis of anatomical studies 
of bark samples taken at the union of the stock and scion of young budded 
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frees, the author found that the number of rows of latex vessels in the scion is 
for the grejfter part Independent of the number in the stock. 

Correlation between yield and number of latex vessel rows of Hevea 
brasiliensls, W. Bobilioff {Arch. Ruhbercult. Nederland. Indie, If (1920), No. 8, 
pp. SSS-SOlf figs. 2). — A fair depree of correlation (0.55 ±0.051) was found to 
exist between the yield and the number of latex ves.sels in a total of 491 trees 
used in the study. 

Some further data on the influence of tapping on latex and rubber, O. 

DE Vries (Arch. RubbercuU. Nederland. Indie, 4 {1920), No. 7, pp. S1S-S34). — In 
continuation of investij^atlons previously noted (E. S. It., 41, p. 542), the author 
discusses the effect of variations in the methods of tappinj? on the quality of 
the latex and rubber. 

LeuKtheninj? of the incision resulted in a decrease of the rubber content and 
an increase of the spe<*ific gravity of the latex. A similar result was obtained 
by ihcreasing the number of cuts on one tapping surface. Cuts made on oppo. 
site sides of the tree at different elevatUuis gav(» different yields of identical 
properties. An English summary is presented with the paijer. 

Till* anatomical structure of the latex-vessel system in relation to the 
latex yield, W. VrscHEu {Areh. Rubberelt. Nederland. Indie, 4 {1920), No. 9, 
pp. 4’7^*l-494» 2, figs. 7). -A reiM)rt, summarized in English, relative to the 

lo(Mition and movement of I be latex in Hevea braHitiensis and to the connec- 
tions bctw(»cn tlic lactiferous system of the roots and the stem. 

It was found that, wliili* most of tlie vessels of the root are directly con- 
nected with those of the trunk, tlieir capacity is far less tlian that of the trunk 
V(‘ssels. THp[>i!»g was found to intUience the movement of the latex at one 
meter distant from (he cut. In comparing tlu‘ yield from two incisions, one 
directly ahov(‘ the other, it was observed that the yield of the upper was mate- 
rially less, thus indicating the inadvisability of tapping in this manner. 

DISEASES OF PLANTS. 

Plant diseases of the year, A. V. Osmun {Massachnsetfs Stq. Rpi., 1920, 
pp. ).— Brief accounts are given of plant diseases which have been 

und(»r observation during the period f*overe<i hy the report. 

A bacterial disease of tobacco, known in the soutliern part of the Tnited 
States as wildfire, was observed for the first time in the State, although there 
is believed to he evidence tliat it lia.s been present for at least two years. Tlie 
leaf spot of tomato, <'aused hy Septoria lyeopersicd, which has been. noted on 
other occasions in greenhouses in the State, was reported for the first time as 
occurring out of doors in Massachusetts. A carrot disease, which appeared 
to he a new one, was Investigated to some extent, and although the cause has 
not been definitely determined, it is helieveil to he due to some fungus. A 
disease of eggplant reported in 1919 was again observed in 1920 In a section 
of land where the disease had occurred the previous year, and the cause of the 
trouble was definitely dc'terniined to be a speedes of Verticilliuni. Late blight 
of potato w^as prevalent and favored by abnormal weather conditions. F'ields 
that were carefully and systematically sprayed with homemade Bordeaux 
mixture are said to have suffered the least. 

Plant diseases [In Ontario] (OnfoHo Min. Agr. Rpi., 1919, p. 18).— N’ew 
diseases ot plantS investigated included eggplant wilt, lettuce rust, and tomato 
stem rot. 

[Plant diseases], A. Hernandez {Philippine Bur. Agr. Ann. Rpt., 19 {1919), 
pp. SO-54, pU, j 8).— The diseases here reported on Include abaca {Musa textilis) 
heart rc^ fn ho iflontl^al AR to r^AllRO with fh<^ octoaniit hud rot 
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{Phytophthora faheri) ; cacao black rot (P. omnivora and LaHodiplodia 
theobromae) ; citrus x)ink disease (Corticimn salmonicolor) , the. worst dis- 
ease of citrus at the Laniao Horticultural Station ; and foot rot or raal di 
gonmia in some citrus trees at the station. Rose rust in the rose gardens at 
Singalong and Pnsny was controlled by Bordeaux mixture. 

Abaca root rot, apparently due to soil ttjxlns and not primarily to organic 
causation, is thought to cause most of the abaca diseases in Paete and 8ilung. 

Diseases new or little known in Prance, II, G. Arnaxjd (Min. Agr, 
(France], Ann. Serv. Epiphytica, 6 (191S), pp. figs. 11 ). — This discus- 

sion, continuing that previously noted (E. S. H., 40, j). 844), deals with lilac 
diseases attributed to Phytophihora syringae, Botrgtis cinerea, lleterosporiv / 

• syriilgae, and associated or undetermined fungi ; a maple disease due to €er- 
coHporvlla accrina; black hellebore <liseases (Entyloma ranunculi and Coni- 
ofhyrium hellvhori) ; leaf spot (Pusioladinm eriobotryae) of Japanese me<llar; 
and potato scab {Oospora scabies) and Rhizoctonia disease. 

Studies in bactcriosis. — V, Further investigation of a suggf^sted bac- 
teriolytic action in Protea cynaroldes affected with tlie leaf-spot disease, 
S. G. Paine and E. M. Bebiudof {Ann. Appl. Biol, 8 {1921), A’o. J, pp. 20-26', 
fig. 1 ). — Continuing the series of studies by lvalue with others (K. S. K,, 44, 
p. 647), the authors have studied phenomena suggesting a bactt‘ri(>lytic process 
analogous to that found in animals, also the fate of the bacteria after they 
have invaded the leaf and produced the leaf spot. The causal organism may 
be Pseudomonas protcamaculans. The production by the ctdls of the host plant 
{Protea cynaroides) of a laicteriolysln against the leaf-spot organism was not 
coniirmed. The bacteria enter the leaf by way of the stomata. The forma- 
tion of wound cork prevents the spread of the infe(‘tion. 

Two serious new wilt diseases, T. G. B. Ohjjokn {Jour. Dept. Ayr. Bo. 
Aust., 23 {1919), Eo. 5, p. IfSl ). — Late in 1919 a spotted wilt of tomato first 
came to notice as being serious, though known in Victoria for two or thre<* 
years. A wilt of strawberry also showed virulence in the Hills district about 
the same time. 

Wheat foot rot, E. Foex {Min. Agr. [France], Ann Serv. Jipiphylies, 6 
(1918), pp. 27)0-213, pis. 3 ). — Foot rot, aasociated with Ophioholus hcrpoiiwhus, 
O. graminis, and Leptosphaeria herpotrichoides, is here discussed chiefly in con- 
nection with the last named of these fungi. This account deals with the emis- 
sion and germination of ascospore.s and the behavior of the myceliiiin of L. 
herpotrichoides, also with cultural studies and artificial infection of young 
wheat pUpits. The other fungi are briefly dis<mssed. 

Early seeding apparently favors attack by foot rot. Tlie difTcrent effects of 
alternating with various plants, also of using ferti listers, are discussed in con- 
nection with the nitrogen supply. 

Iron sulphate on wheat seed following wheat was not very effective, but was 
more so on wdieat seed following, beets, particularly when the stronger concen- 
trations were used. 

The effects of free tillering are usually so combined with the influence of 
nitrogenous materials In the soil that It Is difficult to estimate the influence of 
tillering alone on foot rot. 

A bacterial disease of carrot, Q. DaumI&zon (Min. Agr. [France], Ann. 
Serv. J^Jpiphyties, 6 (1918), pp. 327-330. fig. I).— During 1915 and 1916, and to a 
less degree in 1917 and 1018, carr(»t8 on low and humid lands oPNarbonnals wwe 
attacked by a bacterial rot, supposedly due to Bacillus (^rotovorus. 

Potato leaf roll, E. Blanchabd and C. Perbet (Min. Agr. [France], Ann. 
Serv. ^piphyties, 8 (1918), pp, 320-326 }. — ^Btudies on piitato leaf roll in 1918, 
continuing those previously noted (E, S. R., 41, p. 656) and attempting to Inves* 
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tl^ate the various phases of the disease in several varieties differing as to 
resistance, include the effects of nitrogenous fertilizers, distribution of crops, 
and use of fungicides, with the results of tests for varietal resistance. 

It aj>pears that the malformation is due to a deficiency of nitrogen amount- 
ing to nitrogen starvation. It is thought that the trouble Is caused by the 
deprivation of nitrogen in its double capacity of furnishing various albuminoid 
and other nitrogenous materials and of promoting development in the paren- 
chymal .structures connected with intensive nutrition. 

Control of spinach leaf mold (downy mildew) by spraying, L. B. Smith 
(TVz. State Crop Pest Comn, Quart, BuL, 3 (1921), No. f, pp. 4^ fig. 1). — Spinach 
near Norfolk, Va., is seriously injured autumn and winter by downy 

mildew, kK'ally known as leaf mold, due to Peronospora effusa. This is apt 
to be followed In the spring by leaf st)ot due to attack by Heterosporium rariahile 
on the weakened plants. Reports of Reed and Cooley (E. S. R., 25, p. 84(5) are 
cited in this connection. The effects on the appearance of the plants are 
desfril)ed.‘ 

The most serious outbreak (»f leaf mold in several years resulted from weather 
favorable thereto in the autumn or 1018. The disease was first o!)served Octoi)er 
1C, and sprays were apjilied October 22 and 30 from a sprayer maintaining a 
ju’essnre of 100 lbs. per sepia re in<*h. The two plats showing perceptibly loweretl 
percentages (72 and 80) of infection were those sprayed with eopiHfr siili)hate 
and fish oil soap mixtures, made up to strengths corresponding to 0.25 eopper 
•adiihate and 5 Il»s, soai) to 50 gals, water, and to 0.125 and 3 lbs. ti» 50 gals., 
n'sp<v*tiv('iy. 

Diseases of sugar eaiie in the Philippines, O. A. Rkinking {Sugar Cent, 
and Planters \vivs, / {1920), Sos H, pp. 22-30, S5-S9, 43, figs. 7; 15, pp. 10-20; 
Hi, pp. /8-22). -ExbMisive damage is done by fungus diseases of sugar cane in 
the lOiilippines, whl<*h liave, in fact, a large part of the fungus diseases found in 
the sugar- i)r<j(lueing parts of the world. Close planting is very conducive to 
loss from such cau.ses. 

Di.soases listed with brief dlscu.sslon include blight {Hhizoetonia sp.) dry 
sof)ty rot {LasUnliplodia theohromae), leaf splitting {Sclerospora .si>. ), leaf 
spots ( Bal'cropfwnia saivhan, Cercospora kopkei, and PhyllaeJ^jra Haevhari)^ 
mosaic or yellow strijie, pineapple disease {Thielariopsis paraduxa), red rot 
{Cottetoirichuni faleaium) , rind disease {Melanvonium sacehari), root dis- 
ease {Dietgophora phaJIaidea), root and stem disease {Marasmius sp.), root 
parasite {.Uginelta indieu), rust {Puceitiia kuehnii. Credo kuehnii), sereh 
disensts smut {T stitago sacehari), soot^^ mold {MelioJa arundinis), stem rot 
{Svterotium sp. and bacteria), various fungi found mostly on dead material, 
black rot {Sphaeroncma adiposum), collar rot {llendersonia sacehari), gum- 
ming dist'use {Bacterium vaseularum), illau disease {Gnotnoma iJiau), leaf 
stripe (Sekrospora sacehari), mo.saic or yellow stripe, root rot {Pgihiuni de- 
hargamim) , wilt {Cephalosporium sacehari), helminthosporiose {Hetmintho- 
sporium saechari), knife cut (physiological), leaf scald, ring spot {Leptos- 
phaeria sacehari), and Fiji disease. 

The Fiji disease of sugar caue, R. J. Haskell {Trap. Agr. [Ceglon], 56 
{1921), No. 6, pp. S81-3HS), — Fiji sugar cane disease, said to have been known 
ill the Fiji Islands at least as early as 1905, occurs also in New Guinea, in 
New South Wales, and on Mindoro, Philippine Islands. Brief notes are 
given herein ha^ed on accounts from various sources, also regarding the seri- 
ous character, symptoms, and causation of the disease, which is said to be due 
apparently to an organism somewhat similar to Plasmodiophora brassicac. 
Marked differenws ns regards varietal susceptibility are noted in canes, a num- 
ber of which are being studied from this standpoint 
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Pyi disease of sugar cane, O. A. ItoNiciNG (Sugar Cent, and Planters News, 
2 (1921), Nos. 2, pp. il-JiS, 56, figs. 10; S, pp. 94-102: 8, pp. 335, 656).— Fiji 
disease of sugar cane Is said to have been present in several sugar sections of 
the Philippines for some years, having been Identified as such In December, 
1920, and found in Mindoro and Calainba in Luzon. Observations are out- 
lined and control measures suggested. 

The causal organism has not been identified, though distinct plasmodlal 
bodies are in old and in young galls. Apparently the organism enters the cane 
through the ro(»ts. The Philippine cane varieties are less affected than are 
foreign varieties. Cuttings, though apparently healthy, may carry the dis- 
ease. Control im*asur(*s, regarded as preliininar 3 % include sanitation, rotation, 
and sjeed selection. Late experiments are said to have shown that Fiji dis- 
V ease is transmitted in diseased cuttings and is controllable by seed selection. 

Fiji disease of cane, O. A. Reinktng (Parts About Sugar, 12 (1921), No. 14* 
pp. 272, 273). — This Is a condensation of information on this subjt^'t as con- 
tained in the articles ncded above. 

Mosaic disease of sugar cane (/’/«. Plant Pd. Bien. Rpt., 3 (1919-20), pp. 
67-71, 89, 90). — An acrount is given oT th(‘ <lis('overy in 1919 that sugar <*aue 
mosaic had been ilistribiited from the Lmilsiaiia Sugar Experiment Station, at 
Audubon Park, New Orleans, to points in Louisiana and other Soul hem States. 
It appeared at 15 points in l,‘l counties of Florida. The campaign to destroy 
affected carje is outlined, with details of (|uarantine and cooperative metisures. 

The presence of what is calU^d the pineapple disease of seed canes in 
the Philippines, II. A. Lee (Sugar Cent, and Planters News, 1 (1920), No. 12, 
pp. 1-5, 11. figs. 3). — Pineapple disease (Thielariopsis paradoxa) is said to he 
the most s<u‘ious fungus disease of sugar cane in the Provinces of Pampanga, 
Bulacan, Kizal. Laguna, and Balanga.s. Preventive measures are outlim*d. 

Sugar cane smut, H. A. Lee (Sugar Cent, and Planters News, 1 (1920), 
No. IS, pp. 21-24, ^3, figs 2). — Sugar cane smut (Ustilago saevhari) is said to 
be general throughout the Philippines at this time, constituting the most serious 
obstacle to ratooning, particularly of the varieties Imzon White and Pampanga 
Ked. Affecte 1 canes may constitut<‘ as much as 59 j)er cent of the stools. 

Top-rot dis\?a.se of cane, II. A. Lp:k and M. fJ. Medaixa (Sugar Cent, and 
Planters News, 1 (1920), No. 14, p. 56). — A study, during six months, of a 
cane disease apparently epid(Mui<* in Laguna Province in the Phi1ipi)ines ap- 
pears to prove this identical with cane top rot of ,lava. Inoculation studies 
show also that the disease is transmissible. 

Yellow-stripe disease of cane in the Philippines, H. A. Lee and M. (1. 
Medalla (Sugar Cent, and Planters News, 1 (1920), Nos. 13, p. 56’; 14, pp. 
12-17). — Yellow stripe or mosaic of sugar cane, noted by Lee in the first of 
these articles as present in the Philippines and so prevalent ns to suggest its 
previous development during a long term in that r€»gion, is said in the second 
part to be distributed throughout Kizal, Laguna, and Katangas and of equal 
importance with smut and top rot. The account includes a des(*riptlon of the 
disease, injury caused thereby, causation of the disease and possible measures 
of control, and its distribution in other countries. The preventive measures 
suggested include precautions tending to reduce transmission by insects, 
elimination of related grasses, and selection of seed free from disease and of 
resistant varieties. 

Infection of tomatoes by Septoria lycoperslci, C. Killian (Min. Agr. 
[France], Ann. Serv. JSpiphyties, 6 (1918), pp. 334, 555). —Observations out- 
lined regarding the beginning and development of Infection of tomato by 
8, lycopersici and conditions related thereto show the importance of removing 
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cotupletely in autumn all Infected tomato leaves from ground which Is to he 
used for tomato culture. 

The apple tree anthracnose, H. P. Barbs (Oreg, Grower, 1 (1V20), No, 12, 
pp, 4, 5, figs, 2), — Observations indicate unusual sevtTlly of attack by apple 
tree anthracnose in some orchards during the winter of 1919-20, although 
this is regarded as the only serious canker trouble now prevalent in Oregofi. 
The outbreak appeared to have been greatly favored by conditions following 
unusually low temperatures. Surgical treatment and use of Bordeaux mixture 
previous to the beginning of the dormant period, and special attention in the 
spring, are considered ns necessary. 

Some factors Influencing the practical cdntrol of blister canker in apple 
orchards, H. W. Andkrson (Amer, Soc. Hart. Sri. Proc., 11 pp. ill- 

116). — In an attemi)t to control blister canker in Illinois, factors found to be 
of fundamental imia>rtance include^!, as regards etiology, the source and inaiiiier 
of infection- and tlie life of the fungus In the host; as regards the host 
itself, susceptibility ami conditions favoring infection. These fnedors are here 
<lealt with in detail, and a i>lan is forinulatc^i in agreement with the methods 
indicated as opprojiriate, Thest^ include avoidance of susceptible varieties, as 
Ben Davis and (Jano, annual .surveys, and destruction of infected trees if 
the orchard is young or treatment in case of orchards aged 15 years or older. 

The* seed content and the position of the fruit as factors influencing 
.stippen in apples, A, J, Hkitsicke (.4mcr. Sor. Hart. Sci. Proc., 17 (1920), pp, 
225-2S2).- Bitter j)il develojieti unii.siially during 1920 at the New York Cornell 
Experiment Station, being esjjecially prevalent <>n apple.s of mature Baldwin 
trees growing in a sod orchard 

Studies here indicated referred to the position of the fruit on the cluster 
base, the location of tlie fruit spur on the branch, the nature of the hearing 
wood, the relation betv^eeu the oceurrence of hitter pit at the time of harvest- 
ing and the .seed content of the apple, the development of hitter pit after har- 
vesting and its relation to the seeii content, the condition of the nonpitted 
tissues of the affected apple, and the occurrence of water core. 

Birier pit s<^<uns to he associated with conditions favorable t^ incipient 
wdlting, hut iinfavorahU* to an abundant, or even an adequate, supfdy of 
nutrients, such conditions being found on weak spurs near the base of a branch, 
in small lateral apples that are competing witli other fruits in tlio same dustier, 
and in fruits or portions of a fruit having a poor sml content Surfaces ex- 
posed to direct sunlight liecome heated and may tran.spire excessively. The 
form of stipF>en which does not show until after harvest seems to be asso- 
ciated with conditions favoring an abundant or excessive supply of water and 
nutrients temllng to increase size.* These conditions exist in central fruits and 
in many seecied fruits borne on strong spur.s located near the ends of relatively 
vigorous wood. 

So-called true bitter pit is tbougbt to be due to the same causes as those 
producing stipiien. Both may he regardetl as a kind of drought or starvation 
spot. Se«Hla and other factors bear a relation to stippen, supposedly because 
they play a part in incipient wilting and because they help to determine the 
distribution of water and nutrients, thereby affecting the susceptibility of 
tissue. 

An old disease in a new place, W. L. Howard (Amer, 8oc. Hort. 8(H. Proc.. 
17 (1920), pp, 102-104)* — During the previous four or five years losses had been 
caused to apricot growers in coastal or coastal valley areas in California having 
poor air drainage, due to a disease which was identified as Sclerotinia fructigena. 
In 1920 the ylehl reduction’ averaged about SO per cent. 
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Experimental sprayings In 1920 showed that the best results were obtained 
from npplioations made near blooming time, empl(»ylng lime sulphur 1 : 10, dry 
lime sulphur 12:50, or Bordeaux mixture 4:5:50 if the trees were sprayed 
after the fruit buds were noticeably swollen. Crude oil emulsion, as applied 
in winter to control brown apricot scale {Lecanium corni), promises to con- 
trol bi‘o\vn rot if applied after the buds begin to swell. Self-boiled lime 
sulphur is toxic to apricots. Brown rot also attacks moderately both peach 
and prune under similar conditions. 

Specialization in Moiiilia on cherry, C. Killian {Min. Affr. [France], Ann. 
l^err. Jipiphytics. 6 {Wlti), pp. Evidences suggest that the sour 

cherry was the original and tlie .sw^'et cherry a derived form, and that the form 
of Monilia found on sweet cherry has arisen during a process of adaptation 
within the period of artificial culture. 

PiR branch disea.se, A. Prunet and B. AGGf:RY (Min. Apr. [France], Ann. 
Herv. Fpiphyfies. 6 {JOtH), pp. figs. — The disease* w’hich was .noted 

previously by the senior author (E. S. H., 15, p. 52) as due to a Botrytis, and 
w^hich is said to be more or less prevalent throughout southw^estern France, 
has been studied, and the results are given in the i>resent accotmt. which In- 
cludes details regarding tin* life history of the fungus. 

Treatment of grape mildew, L. Havaz (Min. Agr. [France]. Ann. Ferv. 
J^piphgiies, 6* (19IH). pp. — A .study is described which deals with the 

preparation, application, and effects of fungicides at different strengtiis. Bor- 
deaux mixture and Burgundy mixture cause scorching, particularly when ap- 
plied early in May, upplicatioiLs made May 23 causing much h*ss injury and 
those iiind(» July 1 causing none. Injury was roughly proportional to strength 
up to a 10 per cent concentration. 

The banana disease, P. GonzXi.ez {Fev. Agr. Pnerio Rico. S (J9PJ). No. 5. 
pp. 51-55, fig. 1). — The banana disease, ascribed to a Fusarlum, is .said to be 
one of the few severe diseases to which that plant is sul>ject in IN)rto Hico. The 
disease may be propagated in planting material. Selection for resistance is 
considered tiie most hopeful control measure. 

Citrus canker eradication {Fla. Plant Rd. Pirn. Rpt.. 3 ( 19/9-1^0 K pp. 
46-54, S7, 8% figs. 2). — This main report deals more particularly with the last 
two years of the citrus-canker period to June 30, 1920, general aecounts of 
which have been included in reports previously noted (K. S. K., 44, p. 050). 

Work carried on under the diiwtion of F. Stirling In cooperation wdth the 
Bureau of Plant Industry, V. S. Department of Agriculture, since April 30, 
2919, ha.? progressed satisfactorily, no additional cases of citrus canker api>ear- 
ing in the groves planted in 1913-1915. 

A supplemental portion of this report, wdileh is tlierehy extended tlirough 
October 31, 1020, states that in July and August infections totaling 539 trees 
were found, chiefly in n somewhat isolated grove near Boynton, Palm Beach 
County, which had not l)eeii inspected since 1918 on account of shortage of 
funds. The trees were destroyed, and no further Indication of the disease was 
noted. 

Experiments In control of citrus scab {Fla. Plant Bd. Bien. Rpt., 3 
(1919-20), p. 42 )- — A series of exi)erlments was Inaugurated In 1916 in an 
experimental nursery at Gainesville and continued through 1920 to ascertain 
whether citrus nursery shwk practically free from scab can be raised and 
prepared for market. The results are said to have been enttreiy satisfactory. 
Scab has been fully controlled by the use of Bordeaux mixture, also by a certain 
mixture of Bordeaux and oil emulsion, this mixture also serving as a good 
Insecticide. A very satisfactory type of nursery sprayer has been devised In 
connection with these experiments. 
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. Th© behavior of crowngall on the rubber tree, M. Levine (Soc. Expt. 
Biol, and Mad, Proc„ 17 (mO), No. 7, pp. 157, 158; abn. in Abs. Bact., i (1020), 
No. 6, p. 560). — In continuation of work on crownjjall (K. S. It., 43, p. 242), 
further evidence was obtained regarding the nuiHgrmncy of crowngall as 
experimentally Induced on mature evergreen perennials such as Ficus elastica. 

It was found that Bacterium tumefacums inoculated into the apical iiiternode 
of tlie branches, the leaves, or the main stem of the rubber tree stimulates the 
develoi>inent of a neoplasm in the region of inoculation of a benign or a malig- 
nant character. The crowngalls so formed in the plant are of two kinds. In 
one of these growth is uniform and appears to be a swelling. The other is of 
the characteristic convoluted t>r>e, indicating a peripheral growth of isolhted 
noduh^s. The modes of devi‘lopment of the resulting abnormalities are described 
as indicating features suggestive of developments in animal cancer. 

Control of the wiiito pine blister rust {N. II. I^tatc Forestry Comn. Bien 
Rpt., 1919-20, pp. ,H9~52). — An account is givtai of the local history of white 
pine blister rust, its distribution in different forms on pine and currant, and 
control measures. Including tabular disjdays of progn^ss during the period 1917 
to 1920, and of the cost of blister-rust control by towns. 

The only measure yet found effective is removal of practically all currant 
bushes for a cottsiderable distance from the pinc’s. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

[Economic insects, niaminals, birds, etc., in Queensland!, H. Tkvon 
(Qitcenstand Dept Ayr. and Stock, Ann. Hpt. 1918-19, pp. .57~j} 5). — A report 
ur>on the occurrence of important insects and other animal enemies of plants 
an<l animals in Queensland. 

A manual of the birds of Australia, I, G. M. Mathews and T. Tkedale 
(London: 11. F. A G. Witherby, 1921, pp. JXIV-i‘279, pis. ^dl.—This first vol- 
ume, whleh IS illu.st rated hy ci)lored and monochrome plates hy L. Me<lland, 
deals with tlie orders (’usuarii C(»himhae, of wlUch 1S8 forms are described. 

Notes on the occurrence of Moniliformis sp. in rats in Texas, A, C. 
Ohandlek (dour. FaraHilol.,7 (1921), No. pp. 179-1 S3, liy. 1). — In exaininalions 
of rats at Houston, Tex., made during the summer of 1920 with a view to deter- 
mining the possible presence of plague in that city, it was found that the roof 
rat iFpiniys alexandrinus) i’onstituted from 35 to 40 per cent of the total num* 
her, although in otlier American cities, including the neighboriug cities of 
Galvestoii, Heauiiiont, and New Orleans it constitutes less than r> per cent of the 
total rat pojiulation. The wharf or Norwegian rat (/?. norveyicus) c<nistituted 
60 per cent of the total number and the black rat (F. rattus) less than 1 per 
cent. 

Although Acanthocephala of the genus Moniliformis have been reported in 
the United States in only three instances, the author found them to he of com- 
mon (K'ciirrence in rats at Houston, approximately 10 per cent of the adult rats 
being Infested, and the percentage In E. alexundrinus being higher than in E. 
norveyirus. The number found in a single rat varied from 2 or 3 up to between 
1(K» and 200. Not Infrequently the entire small intestine from Just behind the 
stomach to (he ile(K*ecal valve was found to be crammed full of the worms and 
distended to several times its normal diameter. 

Field book of insects, F. E. Lutz (Netv York and London: O. P. Putnam^s 
Sons, 1921, 2, ed.,*rev. and enl., pp. IX -^562, pis. 25, ftps. If51 ). — This is a second 
revised anti enlarged edition of the pocket guide previously noted (E. S. R., 3S, 
p. 761). 
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Beport of the department of entomology, H. T. Pernaj.d and A. I. BoxtuKk 
iMasmchusetts Sta, Rpt, 1920, pp. ) .— The progress of whrk with the 

onion maggot, codling moth, common scales, etc., briefly reporteti upon, Is fol- 
lowed by an account of studies of spray materials. 

Aphicide, a new material manufactured as a substitute for nieotin sprays in 
controlling plant lice, was tested. The conclusion is drawn that 4 parts of 
Aphicide and 1 part of soap in 95 parts of water make an effective material 
for use against aphids and will not, at least under ordinary conditions, injure 
the foliage. 

Splco V. B., claimtMl to be a mixture of a fish oil, sulphur, and carbolic acid, 
proved dangerous to the folijige *ot the plants, although when used at the 
strength recommended, namely, 1 to 25 parts of water, it killed the lice. Fur- 
ther tests in which the material was diluted at the rate of 1 : 60 and even 1: TO 
gave excellent results with plant lice and no loaf Injury. 

The value of white arsenic as an insecticide in Bordeaux mixture was tested 
out in view of recent experiments report etl by Sanders and Kelsall In Nova 
Scotia (E. S. U., 43, p. 850), and since it is much cheaper than either arsenate 
of lead or arsenate of lime. In order to prepare 50 gal. of the 8i>ray. 0.5 lbs. 
each of wliite arsenic and fresh, iinslaked lime were used. The lime was slaked 
in just enough water to keep the acti<»n brisk, and the arsenic was slowlv 
added during tiie slaking and thoroughly mixed in. After the slaking had heen 
completed, water sutlicient to make 5 gal. was added, and the whole thoroughly 
stirred. A sack containing 5 Ih.s. of copper sulphate was then suspended In the 
mixture and shaken frequently until the copper sulphate Inui entirely dissolved. 
About a day later, when ready to spray, 5 Ihs. of lime were slaked in a few 
gallons of water and diluted to make 25 gal. The other mixture, prei)ared the 
day before, was also then diluted with water to make 25 gal., and the two lots 
were poured together, stirred, and sprayed. It is thought probable tliat when 
thus prepared the arsenic combines, at least In part, with the copper, forming 
copper arsenite, wdiich alone is often very injurious to foliage hut in this case 
is remlered nonin jurlous by the linie present. I'he suspension of the Bordeaux 
mixture did^nc>t quite equal that of ordinary Bordeaux arsenate of lead, but it 
adhered to the leaves fully as well, iio leaf injury was observed, goo<l protection 
from potato insects was secured, and no blight appeared on the iK)tatoe8. It is 
tainted out that its use represents a large saving, since 4 Ihs. of lead arsiuuite 
pa.ste or 2 Ihs. of dry lead arsenate are nHpiiretl to furnish an amount of 
metallic arsenic equal to 0.5 Ih. ot white arsenic. 

Some comparative studies were made of dry sulphlds and of llnie-sulphnr 
concentrate, for which they are being substitut^Kl. Investigations made of the 
amount of jKJlysuIphid sulphur, the active agent, present in lime-sulphur con- 
centrate, in dry lime sulphur, in barium telrasulphid, and in soluble sulphur 
(sodium polysulphid) have shown that they contained 25, 49.86, 43.10, and 47.97 
|:)er cent, respectively. It appears tliat the concentrate is the clu'apest material 
by far, and it is also evident that at the strengths advised by their makers the 
other substances will have much less of the active agent present and should be 
far less effective than the concentrate. It is suggested that the coiuxjntrate 
used at 1 : 8 may prove to be stronger than is really necessary. 

[Economic insects in South Dakota], H. C. Sevebir (8, Dak. State Bnt 
Circe. 19 {1920), pp> 4, flff- H ^0 {1920), pp. 9, fig. 1; 21 {1921), pp. 10, flge. 2; 
22 {1921), pp. 4^ fig. 1; 23 {1921), pp. 10, figs. 4; 24 {1921), ^pp. 10, figs. 4).— 
These circulars deal respectively with the black horned tree cricket {Oecanthns 
fUgricoinis Wlk.) ; house ants, of which there are four species, namely, the 
tiny thief ant {Solenopsis molesta Say), little black ant {Mommorium ifMni* 
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mum Buck.)f little red house ant (Af. pharaoni^H Ti.), and little brown field ant 
(Lasiua niper americarms Krn. and L. niger neoniger Em.) ; clothes moths; the 
large willow sawfly (Cimhcx americana Leach) ; the tent caterpillar and Ihe 
fall webworm ; and the army worm. 

Proceedings of the Entomological Society of Nova Scotia for 1920 (Ent. 
So€, Nova Hcotia, Proc., No. 6 {1920), pp. 89, pl». 2). — The papers here presented 
are as follows: Our Arsenic Supply, by G. E. Sanders (pp. 8-11) ; The Biology 
and Stages of Oypona octolineata Say, by W. H. Brittain (pp. 12-22) ; The 
Europt*an (%»rii Borer in Canada, by W. N. Keenan (pp. 28-31); Points of 
Interest Noted from 1920 Experiments, by V. D. Durlitig (pp. 82-85) ; Entpmo- 
genoiis Fungi, by A. G. Dustan (pp. 80-45) f Some Notes on Apantelcs hpphan- 
tria Itlley, by li. P. Gorham (pp. 40-50) ; Results of the Spruce Budworra Pur- 
vey in New Brunswick, by J. D. Tothill (pp. 51-58) ; Experiments In the ("ou- 
trol of the C'abbage Maggot {Chortophila braasicae Bou(‘hi^) in 1920, by W. H. 
Brittfiin (pp. 54-73) ; The Browndail Moth Situation in Nova Scotia, by F. C. 
Gilliatt (pp. 74-80) ; and Some Notes on the Habits of Oampoplrx pilosuliis, a 
Primary Parasite of the Fall Webw^orrn. by A. G. Dustan (pp. 81-88). 

[(Contributions on economic insects] {YAHvhr. Angew. Ent., 5 {1919), No. 
1-2, pp. F4-387, figs. 104 ). — The pai)ers presented in tlie first part of this 
volume are as follows: The I*reaent Status of Investigations of May Bt'etles, 
by F. Zweigelt (pp. 8-88) ; The May-beetle Pest and Bini ITote<dion, by K. 
Haenel (pj). 84-42) ; Observations <m the Outbreak of the Larvie of Agrotis 
svgetum S<‘hin‘. in 1917, by H. (1 ISIiiller and E. Molz (pp. 48 48) ; Information 
on A. scgctnm. by W. Herold (pp. 47-80) ; The Source of the Mosquito Fdaguo, 
by H. Prell ( pp. 81-88); The Life History and Development of OtiorhynrhnB 
rotnnOatus Sieb.. l)y H. von Lengerken (pp. 87-84) ; A Decade of the Royal In- 
stitution for z\pii*ulture ( pp. S4-S7) ami The Infltienee of Hybridization on Honey 
Production, both by E. Zander (pp. 8S-92) : Methods of Entomologi(»al Investi- 
gation, I>,v J. S. Szymanski (pp. 9,8-97) ; Investigations of Some Insect Enemies 
of Forests in Sweden, hy I. TriigArdh (pp. 98-194) ; etc. 

Tile s(»cond part includes tlu* f(dlowing jmpers: Insect Enemies of the Family 
Knt<Mn<>phthoracea(* : Contribution to a Monograph of Insect-destroying Fungi, 
with a bibliography of 218 titles tpp. 181-218) ; A Solution of the Phylloxera 
Question Through Reform in Grains (^ultun*. by M. Popoff (pp. 217-225); 
riocacdcrvs obv.sn.s Galt., an Enemy of Kapok Trees { Eriodcndron anfrortu- 
(tBinn), by K. Frledericbs (pp. 228-280); The Pupal Cell of the Honeybee, 
by L. Andnirt (pp 281-251; A New Group of IhHdles of tVntral Kuro{>e 
(Paedenis, Staphylinitlae), by F, NetoUtzky (pp. 2.52-257) ; An Extensive (Out- 
break of Meat Flies iVolliphora rotniloria T.,), by A. llase (i>p. 258-280) ; The 
Biology of the Small Housefly {h'onnUt ranirnlaris L.), by J AVilhelmi (pp. 281- 
288) ; JfotnifCBoma nebuclla Hb. as a Sunflower I*est in Rumania, by li. Reh 
(pp. 287-277) ; Which Silphld Adults Eat RafK* Leaves? etc., hy U. Kleine (pp. 
278-285) : Observations on the Overwintering of Empuso mnsvac. by G. T.nkon 
(pp. 280-290) ; The Economic linportuiice of Tclineumorddne. by S. van Bnrgst 
(pp. 291-294) ; On the Distribiiti<»n and Life History of Otinrhgwhns rotun- 
dafVB Sieb., by F. Burkliardt (pp, 295-800) ; etc. 

Higher roaches in insect control, P. J. Parrott (.V. V. State Hart. Soe. 
Proc., 2 {1920), pp. 26-80, pis. 2).— This is a paper presented at the second 
annual meeting of the New York State Horticultural Society, held at Rochester, 
N. Y., In January,* 1920. The s\ibjec»ts treated Include benefits from the delayed 
dormant treatment, jiointers on safe and efficient spraying, recent experiences 
with new Insecticides, insecticidal properties of lime and clay, the work of 
curculios in fruit plantini^, the apple leafliopper and potato tipburn, and con- 
trol ikf the cabbage aphis. 
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[Insect control work], C, W. Hauck (Yakima County, Wash., Tiist> Hori, 
Imp, Ann. Rpts, 1918-19, pp. 41-45). — It is evident from experimentiil work 
with the codlinj? moth at S<dah, Wash., that handin#? the trees will not take 
the pla<*e of sprays, even when extreme eare is taken to destroy all larvae 
flnclin^t their way into the bands, because it Is impossible to eliminate all other 
places in whicrh the larvae may pupate. In a comparison made of calcium 
arsenate and magnesium arsenate with arsenate of lead, there was a small per- 
centage in favor of the calcium and a little larger percentage in favor of the 
magnesium. 

Experiments with Jonson’s Eureka Spray, a commercial product recommended 
as a combination spray for the control of scale, worms, and aphid.s which could 
be Applied during the growing season, show it to be quite effective nganist 
woolly and other aphids, although not more so than Hlacklenf 40 and distillate 
oil emtilsion. “ It is fairly eflicient In its control of the codling nK)lii, as the 
tract under consideration showcnl comparatively little infestation with worms 
during the early part of the season. Later, after the cessation of spraying, 
wormy fruit became more plentiful, and at harvest time it \\a8 noted that the 
great majority of injuries due to the larvae were late ones. Fruit from tlie 
check trees showed both early and late iiijurie.s.” It “has some killing qualb 
ties when directed against scale, althoutrli s(^arcely a marketable apple was 
produced in this orchard. Apparently the spray redneed th(' scale by 12 to 
15 per cent. This is not a large onougb gain, liowever, to Justify reliance on 
this material as the only instrument to be used against tliis yiest. Far better 
results should be obtalnnl in (*ases of severe infestation by the use of lime 
sulphur as a dormant spray.” 

Dusting V. spraying for insect control, T. J. TIkvolkk {Ceninsuin II art, 
Soc. [DcL] Trans., 34 (IfUl), pp. 51-60, fly. 1). — The data here pre‘^ented are 
based upon the work noted from another source (K. S. U.. 45. j). 2.54). 

Liquid gas, Oyanofunier, or pots — wdiich shall it he? K. S. Woolum 
(Calif. Citrof/r., 6 (1921), A’o. 10, pp. 350, 351). — This is a summary of the 
fumigation situation in California. 

Pests and diseases of barley and malt. — I, Injurious insects, F. A. Mason 
(Jour. JnstT Brewing, 27 (1921), No. 7, pp. 340‘^>^79). — This paper deals with 
held pests an<i with tlie pests of stored bariey and malt. 

Some orchard pests of the past .season: An eiitomologieal report, (i. W. 
Heriuck (N. Y. /State If art. Soc. Proc., 2 (1920), pp. 16-25. pis. 2). — This is a 
paper delivered at the second annual meeting of the New York State Horti- 
cultural Society, held at Rochester, N. Y., in January. 1020. 

[Cranberry insects], H. J. Franklin (Massachusetts Sta. Rpt. 1920, pp. 
32a, 33a). — During the year hitherto unknown parasites of the <Tanberry 
glrdler (Crambus hortuellus) were roared. A new means of control worked out 
for it consists in spraying with m'cotin sulphate to kill tlie adults. The appli- 
cation of this insecticide also destroyed leafhotipers and springtails, which 
usually infest in great numbers the vines of bogs that are not rtdlowed and 
probably reduce their vitality considerably. The brown spnnvvorni (Kpelis 
truneataria faxonii) was unusually prevalent, the moths occurring in great 
numbers on even more bogs than in 1919. The green spanworm (Cymatophgra 
sulphuren) was also unusually prevalent. 

Fig insect investigations, D. T. Fuelaway (Hawaii. Forester and Agr., JS 
(1921), No. 6, pp. 139-145).— The author reports upon a trip to China, the 
Malay Peninsula, and India to investigate in tiieir respective ranges and <Jeter- 
mine the most useful and desirable species of Ficus to propagate in Hawaii, the 
agent or agents of fertilization, the degree of strictness in the relationship be- 
tween Insect and plant, and the best method of transporting the insects. . 
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{The insect enemies of the coconut palm], H. Morstatt {Arh. Biol, 
Rcichsafist Ixind u. Forstw., 10 {1920), No, 5, pp, 195-2^2, fff/n. 15), — This is a 
suiumary of information on the more important insect eneujies of the coconut 
palm. 

Poison the grasshoppers, C. L. Flitke, jii. (TV{/j. Agr, dol. Ext, (Hrc. 1$5 
(1921), pp. If ), — This is a brief summary of information, pivirifc a formula and 
directions for using poison bait against grasshoppers. 

Biology and control measures for the German cockroach (Phyllodromia 
germanica L. ) , J. Wille (Monog. Angcir, Ent. No, 5, { 1920), pp. I\ pin, 2, 

flgn, 53), — This is an extended report of biological studies of r, germanica and 
means for its control, with a bibliography of 8<5 titles. 

The chinch bug in Indiana, J. J. Davis (Purdue Univ, Agr. E,rt. Bui. *99 
(1921), pp. 8, fign. J ^). — Tills is a popular summary of information. 

Biological control of the black scale in California, H. S. Smith (Calif. 
Dept, 4f/r. Mo. BuL, 10 (1921), No. Jf, pp, 127-JS7, pi. 1, figs. //).— The auth<»r 
reports upon the introduction into and eslaldisluncnt in California of one of two 
important parasitic enemies of the black scale occurring in South Africa, mimely. 
Aphyvun loun.Hhuryi. With tlie introduction of this parasite the sequence of 
natural enemies of tlds s<'ale in (’alifornia was <‘Oinplete(l. In the fall of U)19 
the propagation of natural enemies of this .scale was started under general 
supervision of the State Department of Agriculture, two stations being e^tab- 
lisliiHi, om* on tin* Limoneira ratich at Santa Paula and the otlier under interior 
conditions at Alliambra. 

It is pointed out that there are two distinet types in the develoimient of the 
black scale in .soutliern C’allfornia known as the “ uneven hatch ’* and the “even 
hatch,” the method of liandling the parasites having to correspond with the 
seasonal history of the scale. 

A nioiiogrnpli on Italian Coccidae, G. Leonakiu, edited by F. Silvkstri 
( Monogra/ia delle Coeeiniglie llahane. Portiel: Ernento Della Torre, 1920, pp. 
V//-f555, fign. 375: a bn. in Rev. Appl. Ent, 9 (1921), Ser. A, No. 6, p. 302). — 
This important monograph of the t^X’cidate of I(al.\ was com])leted, just jarior to 
the Htttlior’.s death, fnmi material collected during the work of a lifeUme on the 
Coccidae. 

The Douglas dr aplihs (Chernies cooleyi Gill.), N. (Quart. Jour. 

Forestry, 15 (1921), No. 3. pp, 157-159). — The author reports that this coccid 
has been introdiuxxl into England from North America during the past few 
years, probably on Imported trws, having ho<*n noted about 1907 at East Liss, 
in Hanqashire. Since that time it has been observed in many localjlies in 
England and Scotland, most probably having been distributed with nur.sery 
plants. It has not, as far as is known at present, spread into Wales ami 
Ireland. 

On the physiology of the silkw^orm, A. P. Jameson and W. K. G. Atkins 
(Biochem. Jour,, 15 (1921), No. 2, pp. 209-212). —The work by S. Sawamura 
and others on the digestive einsyms of the silkworm is reviewed, and tests made 
for some of these enzyms are reported upon. 

The glasshouse tomato moth and its control, L. Lloyd (Expt. and Re- 
search Bta., Cheshunt, Herts., Ann. Rpt., 5 (1919), pp. f-VITI ). — This is an 
account of Hadena oleraeea and means for its control. An earlier account has 
been noted (E. S. R., 44, p. 456). 

Injury to tobacco by caterpillars in the curing shed and tlielr control, 
E. Mjubehg (Meded. Deli Proefsta. Medan, 2. ser.. No. 17 (1921), pp. 29, pis. 6, 
figs, 5).— Included in this report is an account of investigations of lepidnpterous 
larvte of the genera ProdeiUa, Plusia, and Heliothis, which attack tobacco in 
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Sumatra, and of the use of hydrocyanic acid gaa as a means of control in the 
drying shed, 

ExpeHments and suggestions for the control of the codling moth in the 
Grand Valley of Colorado, E. H. Siegler and H. K. Plank {U. S. Dept. Agr. 
Bui. 959 {1921) t pp. 38, pla. 2). — ^Thls is a teport of control work conducted 
during tiie years 1915 and 1916, In connection with the life-history studies pre- 
viously noted (E. S. R., 45, p. 855), and continued during 1917 and 1918, in 
cooperation with the Colorado Experiment Station. Much of the data are pre- 
sented in tabular form. 

The Grand Valley is located in the western part of Mesa County and extends 
from Palisades to Fruita, a distahce of about 32 miles. It Is one of the most 
important fruit-growing regions of Colorado, Imving approximately 15, (XK) acres 
devoted to fruits, of which about 10,000 acres is planted to apples and 2,500 to 
pears, both of which are heavily attacked by the codling moth. 

The work indicates that the codling moth presents a very difficult problem 
in Grand Valley, where there are two full broods of larvjc each year and a 
partial third. The moth Is extremely prolific because of the warm dry cllinatf*, 
and as a result the apples are exi)osed to large numbers of the newly hatching 
larva» practically every day during the development of the fruit. Life-history 
studies have shown that the development of the codling moth from the tinu' 
of hatching of the first eggs of the season does not as a rule vary to any great 
extent, and that an av(‘rage can be struck which, over a series of years, would 
usually represent the approximate development of the insect with sufficient 
accuracy for spraying purposes. Complete and accurate data on the ai>proxi- 
inate time of hatching of each brood of larvae and the relative number of worms 
that are developing from time to time were obtained In the life-liislory studies, 
and with these data at hand it is believed that the most cfl’ec'tive time for 
making the spray applications can be established. 

Three sets of schedules, all starting from the time 90 per cent of the petals 
have dropped, are prestmted in tubular form, by referen(*e to which If is seen 
that schedule 1 calls for live applications and is intended for orchards having 
a relatively light infestation and for varieties on which the codling moth is 
not difficult to control; schedule 2 culls for six applications for a imMlium 
infestation and for varietie.s on which the codling moth is moderately difficult 
to control ; and schedule 3 calls for seven applications for heavy infesttitions, 
for varieties on which the ccMlling moth is most dilficiilt to ccrntrol. The 
codling moth is normally abundant In the Grand Valley, and on Rj)ples such 
as the Ben Davis, Schackelford, and other susceptible varieth's will usually 
require schedule 3, or .seven treatments, whereas under similar c<»ndition8 of 
infestation varieties like the Winesap, on which the codling moth is more 
readily controlled, will require a smaller number of applications, as in schedules 
1 or 2. It is pointed out that the fruit grower should pay particular attention 
to spraying first-hroml larva* and make every effort to poison as nmny of 
these as p<issible, otherwise he will have small chance of su<*ceas against the 
later broods. 

Arsenate of lead at the rate of 1 lb. of the powder or 2 lbs. of paste to 50 
gal. of water is recomraendeti as the most satisfactory poison. For convenience 
in handling and storing the powclere<l product is preferable to the paste. To 
spray the orchard as quickly as possible during the critical period It is recom- 
mended that a power sprayer of ample capacity and caflaWe of supplying 
three leads of hose with a pressure of 225 to 250 lbs. be used. Banding is 
recommended as a supplementary control measure, examinations to be made 
efvery 10 days from the middle of June to August il, and a final examlnatiou 
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ftiiy time after the fruit Is harvested. Tlie baiullnK method if properly worked 
from year to ye.'ir in conjunetion with thorough spraying will gradually reduce 
the muuber of iudividiuils in the orchard «o that a larger number of worm-free 
fruit will be obtained than with Ki>raying alone. A ('odiing-moth trap which 
will starve the same purpose* as bandiiig, ami which has been devised as a 
substituh** is des<*rih<*d. 

Codling moth control for certain sections of Colorado, (1. M. List and 
J. II. Nkwton • ((’o/o/ 7 /</o Sia. Hul. 268 pp. 81, AY;.v. J2 ). — This report is 

cased upon data largely collected at Paonia, Delta (%>injty. where conditions are 
fairly typical of a number of se 4 *tions of Colorado. Thus the reconunendatjons 
pn*sented (*an he interpreted to apply to most of the fruit-growing sectioiis 
of tlie State witli the exception of the Grand Valie^’, Mesa County, wliere* the 
conditions art* taiiiroly (liflVrent and tlie pest nuu'h more difficult to control. 

The authors have found that at Paonia (here is out* complete generation and 
that from 20 to 40 per cent of tlie individuals pass through a second. Thi* 
investigations liave been summarized as follows: “The developniont and 
activities of all ^tages of the insect are closely correlated with the teiiiperalure. 
The <lif[ereiH*i» betweem the time of app<'urance of a (HUtain stage of the insect 
in 1017 and 1910 w'as 20 days. The tnerage time for (la* develojauent from egg 
to egg at Paoiiia was, In 1018, 61.29 days: in 1919, 48.11 days; and in 1020, 
ri4.80 <lays. 

“ Spray <lates to be accurate must be based upon seasonal Hfe-history .studies. 
Spraying with arsenate of lead is the most ef(‘H*U^e means of control. Lack 
of thoroughness in st>raying is a very important factor in jioor results obtained 
by lmul.^. Tile use of hands and tlie picking and destroying of wormy apples 
are valuable means of control. 

l’n(K‘r certain (‘onditions, 8 , 4. and H-siiray schedules are r(*comm('iided, 
Occasionally a sixth ujuilication nmy be profitable. The calyx applh‘atioii is 
coiisi<l(*re<l essential. The fruit grower can establlsli spray <lat('s fairly accu 
rately b> making certain simple studies of tlie insect. Unsprayed trees showed 
12.14 per c(>nt more w<»nn,v apples al)o\e 12 ft. than below’. Wlicre tlie 4-spray 
sche<lnle was used as a calyx application with one cover spray 04 first brood 
and t>vo on second, better results wore obtained than where used as calyx 
afiiilication with two cover sprays on first l)ro()d and one on second. Five- 
spray schedule ga\e better results than either of tin* 4-si)ray schedules. 

The results from tlie use of a soap us a spreader did not .lustlfy tlie expense. 
Less enicii’iicy in coni roiling the worms was olitaiiUMl in parts of the tree above 
12 ft. than in the hover parts. The codling moth can be controlhul with less 
dilli<‘Ulty on the Winesap apyile than on Ken Davis and Uoino Beauty. The 
w’orniy fruit on one block of the Winesap wTis reduc(*d to 0.12 per cent. 

“ In a well siirayed orchard the greatest commercial loss is ('anse<i by * stings.' 
Very fw stings are found on unsprayed fruit. A large perciaitage of the 
stings are ('iiused by tbe ^niall larva* eating enougii of tlie fruit to make a 
blemish before they are killed by the poison. 

“Tree's in any orchard may vary a great deal in codling-moth inh'station. 
A limited nmnher of ‘count’ trees may not show tbe true codliug inoth iiifesra- 
tion. A comparison of wairniy or frw apples may not he an accurate l)a.sis for 
Judging the value of a spray schedule or practice. A comimrison of the li\e 
larva* on a tree or block with tlie number of larva* killed, as indicat(*d In the 
Stings on the .same tree or block, may be a fnir way of rating the value of the 
spraying practice.” 

88913® -22 5 



56 


EXPERIMENT STATION RECORD. 


IVol. 46 


Some developments in the spruce budworm situation in New Brunswick’i 

J. D. Tothtix (New Brunswick Crown Land Dept. Ann. Rpt., 5St (1919), pp. 
161-165). — The author rer)orts that tlie injury done by the spruce bud worm In 
1919 was widespread and serious, reports of injury having been received from 
practically every forest district south of the main valley of the Hestlgouche 
River. With the balsam fir, only trees of merchantable size have, as a rule, 
been attacked. Although the spruce budworm had been on the rampage In New 
Brunswick for six years, prior to 1919 only slight damage had been done to 
the spruce. During 1919, however, spruce was severely injured, at least in 
the lower half of Northumberland County and possibly at other places. 

The spruce budworm survey,*.!. Totiitll (New Brunswick Crown Land 
Dept. Ann, Rpt., 60 (1920), pp. 85, 86). — The author reports briefly on a survey 
made during the year with the view to determining in a general way how the 
Province has been affeeded by the spruce budworm. Tiie outbreak is said to he 
past and fully 90 per cent of the spruce Is rt^covering. 

Pink bollworm in the West Indies, H. A. Ballou (Apr. News [Uarhados}. 
20 (1921), No. 500, p. 202). — The rwent discovery of the pink holhvorm in 
AnquDla, Antigua, and Virgin Oorda, in addition to Montserrat, St. Kitts, and 
Nevis, w'hore it has been known for some months, Is reported, it having now 
become distributed throughout the Leeward and British Virgin Islands. 

A skin -feeding tortricid ( Cacoecia fraiiciscnna Wals. ) injurious to apples 
in the Pajaro Valley, D. D. Penny (Calif. Dept. Apr. Mo. But.. 10 (1921), 
No. 4, pp. 146-150, tips. 3). — For several years past, apples at picking time and 
while held in storag<‘ during the winter in the Watsonville District have been 
subject to tbe work of tbe small tortricid moth C. franelseana. It is said to 
have been observed as early as 1914 in packing houses. In feeding, tim larve 
peel the skin of the apple, involving hut little of the jailp. The area afTectc<l 
may he small or extensive, usually well defined and with a cloJir'Ciit, sculp- 
tured appearance, particularly on fruit injured at an advanced stage of devel- 
opment, beyond which healing will not take place. Tn the Pajaro Valley the 
pest is commonly known as the “ skin worm,’' from the nature of its Injury. 

“One of tje characteristi<‘ habits of the larva is that of vvel)l)ing itself info 
protected places, such as folded leavf*s or leaves webbed to twigs or fruit, from 
which it crawls out to feed in the immediate vicinity, returning at intervals or 
w'hen disturbed. The stem and blossom ends of the apple offer a very desir- 
able protection and a great many of the apples are affected at these parts. 
I.iOOse apples in boxes, however, are commonly side-injured, which is the result 
of the lapva feeding from the shelter afforded by the contact of two or more 
apples.” It is pointed out thirt this injury to the fruit is somewhat Incidental, 
being probably due to the selection of tbe apple by tbe larva as a place of 
protection rather than to its desire to utilize it for food. 

Life history studies show that there is an irregular brood of worms ap- 
pearing in late sunirner and fall, the individuals of which continue throughout 
the winter either as full-grown or partially-grown larvje. Those overwintering 
larvje, with the exception of the ones removed with the fruit diirlng ihe 
harvest, remain on the trees In any sheltered hiding place that is convenient, 
many of them having been found on the inside of old tussock moth pupa cases 
and under dried leaves which are held to the twigs. The overwintering larvae, 
particularly the immature ones, are active and continue to feed to some extent 
on the very small twigs and buds, pupation and emergence* taking place in 
early spring. The evidence obtained points to the occurrence of a more or 
less even spring brood rf worms, which It is thought will present the best 
conditions for the application of control measures. 
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‘Two other lepldopterous species closely associateil wifh C. franciscana In the 
Watsonville apple district have been determined as Pandemin pyrusana Kearf. 
and Peronen sp. The hahits and appearnnc'e of the larvio of these species at 
jirst leads to some confusion with the larvae of C. frannacayxa, but the moths 
are distinctly different. 

Studies of Zenillia rosea nsr B. and B., a parasite of the Kuropeari corn 
borer, W. R. and M. C. Thompson (Put, Koc. Wash. Pror., (1921), No. 6, 
pp. 127-1S9, figs 20). — This is a reiK»rt of the principal technical results 
obtained during? the first year of work in southern France on one of the 
Phiropean parasit€*s of the KuroiK*an corn borer. Tiie pajuu’ contains the 
technical information necessary for the recofrniticm of the parasite in each of 
the successive staj'cs of its development and for the elaboration of satisfactory 
methods of roaring and colonizati<m. 

“The most important practical point determined by the Investigations under- 
taken up to the present on the seasonal history of ZniiUia r(xscatiac is that this 
parasite has a seasonal history s.Michnmous with that of th(‘ host in south- 
western France, having like tlie latter two general ions* a year, of which the 
second is passed In the larval stage in the hiben»ating caterpillars of the borer.” 

From the data now available it appears that Z, rnuranav is a very important 
jiarasite of Pyrannfa nuhllalis. 

The crane flies of New York. — II, Bioloj^y and phylogeny, C. 1». Amixan- 
r»ER {Neiv York Cornell Uta. item. .'W (1920), pp. 091-1122, (uh^. JJO). — This 
second part of the work previously luhtnl (E. S. H,, 42, p loT) deals with the 
biology and phylogeny of crane lli(\s, including a bibliograpb> of 24 pages. 

Supph*nientary account of the dipterous larva* feeding upon inollusks, 
I). Keiijn (Parasitology, 12 (1921), No. 2, pp. 180-183). — This paper supple- 
ments that prcNlously noted t E. S. R., 42, p. 4o4). 

The protection of meat commodities against blowflies, H. A. Wardle 
(.4nn. Appl. lUol., 8 (1921), No. 1, pp. 1-9). — Tlds paper includes a brief report 
of expenments with repcllenls. 

The cherry fruit fly, A. L. I40^KTT (Oregon Pd, Port. Picn, Hpt , 16 
(1919-20\, pp. 101-113, figs. 2), — This is a brief summary of ini^oriuation on 
the <*hen*y fruit tly, numerous reports of serious injury ]>y \Nhi(*h to ripe 
cherries are .said to have been received at the Oregon Experiment Station 
during tlu* past four years. A reprint of tin* report on The Mally Fruit Ply 
Remedy (pp. 100-1 FO follotv.s, 

T%vo new species of Diptera, C. T. Greene (Pnt. Poe. Wash. Proc., 23 (1921), 
No. 6. pp. 123-121, fig 1). — Stnrmia sociahiiis, which is related to P. distincta 
Wied., a common parasite of sphinx moths in Nr>rth America, from Rio 
IMedras, P. R., and Phorovera mcravanthac, reared from the larva of Meracantha 
contraefa Beauv. at Hagerstown, Md., are desc ribed as mwv. 

White grub enemies of sugar cane, Mokeiua (Pio dc Janeiro: Min. Agr., 
Indus, e Com., 1919, pp. 20, pis. 13). — This is a brief .summary of information 
on wddte grubs, tiieir hahits. and means of comi)ating them in Brazil. 

The relation of the K»*ntiicky species of Solidago to the perit»d of activity 
of adult Cyllene rohiniae, H. Gakman (Kvniuely Pta. Pul. 221 (1921), pp. 
S-22, figs. 6), — Data relating to the i»eriod of emergence of the locust borer as 
compared with the period.s of flowering of 18 species of Solidago, ha'^ed upon 
collections and c^bservntions commenced in 1889, are prc'sented in diagwim- 
inatic form. The beetle bus bc‘en observed in large utiml)ers on 8. altissima 
only, and Is apparently dependent upon this species, as reported in the account 
previously noted (E. S. R., 35, p. 355. 552). The fungus Pporotrivhnm glohu- 
Uferum has b^en found on the bodies of dead adult locust borers, 10 per cent 
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sit times being infested, but has never been observed on living Individuals, and 
observations indicate that It attacks only enfeebled, spent individuals and is 
incapable of destroying healthy vigorous adults. A tabular synopsis is given 
of the Kentucky species of Solidago, accompanied by Illustrations of the ray 
flowers (pp. 10-16). 

The author presents a few details concerning specimens of Cyllene collected 
and studied with a view to determining whether the lo<*ust borer (O. robinae) 
and the hickory borer (C. picta) are one species. The conclusions drawn are 
that either (1) there are two distinct species, as has long been assumed, one 
living on hickory and walnut and npj;>earing in the spring of tlie year as adults, 
the other living on locust and appearing as an adult in the fall; or (2) there 
are two forms of one species, one form appi'nring in spring as adults on locust, 
hickory, and walnut, the other appearing only on locust in the fall; or (3) 
there are two forms of the locust borer, one maturing in the fall and the other 
In the spring, the latter brood differing in no essential feature from the species 
appearing as adults on hickory in spring. The author is disposed to accept 
the second explanation. 

An enemy of agave introdnoed from America [Scyphophorus acupiinc- 
tatus Gylh.], S. Ekevmans (Dept, LanUb., Nijv. en Handel Kant 

Meded, fnat. Planlenziektcn, No. 44 (1020), pp. 6, pis. 2 ). — This is a 
brief account of an agave weevil, prepared as a warning to agave planters. 

The fern weevil (Syagrius fulvitarsis Paso.), 1>. T. Fttllaway (Jiairatu 
Forester and Apr.^ 18 (1021), No. 5, pp. tOJ-llJf, figs, f?).— The a^'couut here 
presented, which includes tabular data, relates to iSf. fulvitarsis (K, R. U., 42, 
p. 649). 

Cotton dusting experiments of 1020, I). C. Wakuen (Oa. titate. Hd. Dnt. 
Bui. HO (1021), pp. 16). — Experiments at the Baxley, Thomasville, and Valdosta 
Stations, are briefly reported. 

“In all the experiments conducted comparing dusting in tlie presence of 
dew with dusting In its absence, considerably better yiidds wi‘r(> (4>tnined from 
dusting while the dew was on the cotton. Also in all tests the plats dusted 
in the ahsenae of dew yielded better than the checks. The results indicated 
that dusting while the cotton is wet with dew is more protilal>Ie, hut in cases 
of emergency dusting could be done while the cotton is dry rathm* than allow 
it to go iindiisted.” 

A paper entitled Recommendations for f^olton Dusting for the (k)ming Rea- 
son, by I, W. Williams, is appended (p. 15). 

Fir.st amniial report of the division of apiculture to the Governor of 
Washington, March 1, 1921, A. L. Melanuek (Wash, State Col., Dir. Apia. 
Ann. Upt., 1 11920), pp. 119, figs. 32).— This report includes the text of the 
State apiculture law and numerous papers by various authors relating to bees 
and l)eekeeping. 

Descriptions of new Philippine wasps of the subfamily P.senlnae, S. A. 
Rohwer (Philippine dour. Sri., 18 (1921), No. 3, pp. 30.9-323). 

A new^ species of Hahrobracon (Hym., Braconidae) , H. L. Vikkeck (Ent. 
News, S2 (1921), No. 6, p. 174). 

Notes on certain genera of parasitic Cynipidae proposed by Ashmead, 
with descriptions of genotypes, L. H, Weld (U. S. Natl. Mas. Pror., 39 (1921). 
pp. 4p-k^h **>). 

The plum webspinning sawfly, H. C. Revkiun (S. Dak. "state Ent. Tech. 
Bui. t;‘(1920), pp. 53, figs. 12). — The plum wehspiniilng sawfly (Neuroloma 
ineonspicua Nor.) is said to be the most destructive insect enemy of plum and 
sand cherry foliage In South Dakota, It causing serious harm to both by de- 
vouring the foliage and by spinning webs over the leaves. 
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There Is a single generation of the pest each year, the adults ordinarly ap- 
pear ng during the latter part of May or early June. An average of 46 eggs Is 
depositetl by each female in slits on the under surface of the midrib or petiole 
of the leaf, which hatch after a period of 5 to 7 das's. “The larvae are gre- 
garious, and after a destructive feeding period of 13 to 23 days they drop to the 
ground, enter it to a depth of 1 to 10.5 in., and here hollow out a chamber. 
The rema nder of the summer, fall, winter, and early spring are spent in this 
cell. With the advent of warm weather in the spring tla* larvae pupate. The 
insects spend 7 to 10 days in the pupal stage and then emerge as savvfiies. 

“A tach'nid parasite \ Euhrachyniera dehUia Town.] sometimes destroys 50 
IHM’ cent of the Neurotorna larvae, while ftredacious enemies also kill off* many 
of the insects. In si)ite of this, it frequently becomes necessary to treattplum 
trees and sand cherry bushes to keep the folir*ge from being dt'stroyed. If 
spraying is resorted t<», 1 lb, of lead arsenate in the paste form or 0.5 lb. in 
the powdered form should he used for each 50 gal. of water, hut if du.sf ng is 
practiced, llien 1 lb. of tlie powdered lead arsenate sliould be diluted with 15 
lbs. of powdered sulphur or air-slaked lime before it is applied to the foliage.” 

Observations on the eggs of Dietyocaulus fllaria, H. Crawij*:y {Jour. 
Aotev. \vt. Mvd. Asfioc., {1921), No. 6, pp, 6H4-6S8, lUf. 1), — The author’s 
studies are summarized us follows: 

“The eggs of 7). lUaria average 125 microns long, the extremes of th()se con- 
ta'niiig embr.Nos being 135 and 110 microns. They are not symmetrical, the 
cross section being an ellipse and not a circle. The average of the longer 
iUam(‘t('r is 77 microns, the extremes being 82 and 72 microns. The average of 
(111* sliorter diain(*tc*r is GO microns, the extremes being 68 and 53 microns. The 
outline, viewed from one of the Hat sidt's, is fundamentally elliptical, at times 
soim^whnt ovoid. A’iewed on edge it is elliptical or subcylindrical.” 

Some notes on tlu^ arthropods of medical and veterinary importance in 
MfKsopotamia, and on their relation to disease, W. S. Patton (Indian 

Jowr, Med. Research, 8 (1920), Nos. /, pp. 1-1$, pis. 2, figs. 2; 2, pp. 24$~2o0, 
pi. J). — I’he third part of this paper, previously noted (E. S. R., 44, p. 7<»0), 
ileal.s with the hot flies of Mesopotamia, the fourth part with some Mesoi>otamian 
Nematocera of #»conomic importance, and the fifth part with some^niscellaueous 
arthropods. 

The Montana State Hoard of Entomology, fourth biennial report, 
1919—20, U. A. Cooley (Mont. State Bd. Ent, Bien. Rpt., 4 (1919-20), pp, 44 , 
fig. 1), — Work during the yetir with the spotted fever tick (Dennacentor tienus- 
tus Ranks), (he j)revalence of spotted fever in the State, and di’tails relating 
to the organization and work are reported upon. This is followed b\' a Report 
of Tick Control Operations in the Bitter Root Valley during the Seasons of 
1919 and 1926f by R, R. Parker (pp, 18-44). 

The control of Hocky Mountain spotted fever in the Bitter Root Valley, 
R. R. Parker (Mont State Bd. Ent. Circ. 1 (1921), rev., pp. ^0).— This is a 
summary of information on the nature of the disease, the tick and its relation 
to the disi'as^*, means of controlling it, etc. 

Paralysis in children due to the bite of wood ticks, P. D. McC’ornack 
(Jour. Amer. Med. Asboc., 77 (1921), No. 4, PP^ “ Bites of wood ticks, 

usually Derma centor renustus, can cause a motor paralysis of the flaccid type 
The paralysis is acute, extensive, progressive, and usually ascending in its 
progress. In m^n. children are most commonly affected. Death may occur, 
usually by respirator 3 ’^ paralysis. Recovery Is rapid and complete following 
the complete removal of the tick Itefore respiratory paralysis has occurred. 
Experimentally, tick bltejs have produced tliis type of paralysis.” 
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Home canning, W. W. Chknowktii (Maas, Agr. Col, Ext. Leaflet IS (1921), 
pp. 31 ), — Jn this extension leaflet on home canning particular attention is 
called to the fundamental principles involved in the various processes. ‘*Tlie 
home maker should remember that common sense and good judgment must 
enter into her canning operations just as into any of her other household 
pradices. Common sense la largely native talent, while good judgment wines 
partly through experience, partly through adaptability, and largely through a 
knowledge of the fundamental principles which are the foundation of the 
scierice and art of home canning.” • 

Foods and drugs, J. M. Bartlett (Maine Sta, Off. Insp. 99 (1921), pp. 20 ). — 
In addition to analysis of drugs, results are reported of the examination under 
the State pure food law of nonnicohollc beverages, ice cream, unshelled nuts, 
opened clams, scallops, opened oysters, cider vinegar, corn sirup, molasses 
kisses, canned tomatoes, and oleo creme (“a phosphate of soda to be used* as a 
substitute for cream of tartar”). Examination showed that this has ‘‘about 
86 per cent of tlie acid value of cream of tartar.” Analyses are given of four 
“ modified flours ” which include gluten and diabetic flours. 

Milk and its uses in the home (U. S. Dept, Agr., Farmers* BuL 1207 {1921), 
PP* fig^* 5 ). — The great importance of milk as food is discussed from the 
point of view of the consumer, and reasons are given for the conclusion that it 
is indispensable in the diet of children and one of the best foisls for adults. 
Suggestions for the care and use of milk are also included, as well ns dlrec^ 
tions for pasteurizing it at home. Digestibility of milk, milk for infants, bar- 
teria in milk, milk products, and the use of milk in cooking are subjects which 
are also given consideration. 

The growth-promoting propertle.s of milk and dried milk preparations, 

J. M, Johnson (Pnh, Health Hpts. [V. iSf.l, 36 (1921). Ho. 34, pp. 20f,Jr20:j7, 
figs. 9 ), — A comparative study i.s reported of the growth-promoting pr<»pertiea 
of ordinary raw milk, raw certified milk, pasteurizcKl milk, and rmmstructed 
milk made from skim milk powder by the addition of water and butt(*r in sueli 
proportions ?ls to approximate the composition of standard pasteurized milk 
with 3.5 per cent butter-fat contemt. Young white rats weighing from 40 to 
60 gm. were fed a basal diet of starch 48, casein purified by washing wUli dilute 
acetic acid 25, Osborne and Mendel’s salt mixture 6, lard 10, unsalted butter 
10, and powdered agar 2 per cent, to which were added measured portions of 
the milk. 

The growth curves obtained showed that with milk as the sole source of 
water-soluble vitamin it is necessary to furnish at least two and one-half parts 
of milk to one i^art of the basal mixture in order to promote 'horinal growth. 
No difference was noted in the amounts required of the different varieties ot 
milk used, thus indicating that the ordinary processes of pasteurization and 
of drying by the spray process do not injure the water-soluble vitamin. 

It is noted that the proportion of milk required is confirmatory of Osborne 
and Mendel’s conclusion (E. S. R., 43, p. 166) that 16 cc. of fresh milk daily 
is required by a growing rat. In the tests in which 350 cc. of milk was used 
for 100 gm. of the basal ration, growth was not as good as with 260 or 300 cc. 
of milk. In view of the fact that when dry mHk corresponding in amount to 
the solids of the liquid milk was substituted better growth, in general took 
place, the authors are of the opinion that the subnormal growth with this pro- 
portion of liquid milk was due to the Iftrge amount of liquid in proportion to 
the solids in such a diet 
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Antinenrttic Titamin in skim milk powder, J. M. Johnson and C. W. 
Hoopkb (Pub, Health Rpts. [U. fi.]. 56' (1921), No. SI pp. 2037-204S, figs. 8).— 
Pigeons fed upon mixtures of spray process skim milk powder with i)oUshed 
rice were found to require 30 per cent of the food In the milk powder for full 
protection from polyneuritis. As this corresponds to about 75 cc. of liquid milk, 
an amount less than the minimum protective amount for fowls reported by 
Gibson and Concepcion (K. S. R., 36, p. 665), the authors are of the opinion 
that the process of drying skim milk does not lead to an appreciable destruc- 
tion of the antinenritic vitamin. 

Fat-soluble vitamin. — \ni, The fat-soluble vitamin and yellow pigmenta- 
tion in animal fats, with some observations on its stability to saponifica- 
tion, H. Stkenbock. M. T. Sell, and M. V. Bukll {Jour. Biol. Chem., //7 {1921), 
No. 1, pp. 89-109, figs. 8 ). — In continuation of the studies on fat-soluble vitamin 
previously noted tE. S. R., 43, p. 307), data are pres(‘nted on the fat-soluble 
vitamin content of various animal fats as correlated with yellow pigmentation, 
together with a few observations on the stability of this vitamin to saponifica- 
tion. The report of the experimental work is prefaced by a brief description 
of the criteria used in establishing the lack of vitamin A, fncluding especially 
the ai>pea ranee of the eyes of the experimental animals in the various stages 
of ophthalmitis. The authors are of the opinion that in most instances the 
Infection is most accurately designated as kerato conjunctivitis rather than a 
true xerophthalmia. It is also noted that in many animals on a vitamin A-free 
ratum there is an apimrent resistance to infection of the eyes, but instead an 
enophthaliuia or sinall-(*yed condition Is observed. As these animals often 
succuml) to respiratory infections, it is suggested that such infections probably 
confer a certain immunity to infection of the eyes. 

Fresh cod iiv(‘r oil practically devoid of yellow xiigment furnished an abund- 
ance of vitamin A when fed at a level of 0.2 and 0.5 per cent of the entire 
ration. With butter prepared in March, April, May, and .Tune from cream rep- 
resenlati%^e of the composite collection of a large number of dairy farms, a 
seasonal variation In the fat-soluble vitamin content \vas noted when the butter 
was fed at as low a level as 0.5 or 1 iw cent of the ration. On increasing the 
butter fat to 2 per cent, no nutritive differences in the various samples of butter 
were noted. The pigmentation of the butter as determined by comparison in a 
Duboseej colorimeter did not run closely parallel to the vitamin content, although 
the highly pigmented samples were richer in vitamin A than the colorless. 

Samples of perinephritic fat of animals of the Jersey, Durham, and Holstein 
breeds, and beef fat selected promiscuously from slaughtered animals for color 
intensity, were found to have practically the same relations, those most pig- 
mented being generally the richest in their vitamin A content. The authors 
are of the opinion that while various factors operate to modify the primary 
determinative effect of the composition of the ration upon the rtdations between 
pigmentation and vitamin A, butter and other fats low in natural .\ellow pig- 
ment should be looked upon with suspicion. 

Data are also given showing that vitamin A in animal fats (butter and cod 
liver oil) resists saponificatiou with alcoholic potash at 37® C. for four hours. 
This Is thought to indicate that the vitamin Is not a fat and probably not an 
ester. 

The synthesis of vitamin B by yeasts (preliminary note) , A. H.\rdkn and 
S. S. ZiLVA (Biochem. Jour., 15 {1921), No. 5, pp. 4S8, 455).— Irt this preliminary 
note the authors report slow and Imperfect growth of Baccharomyces cerivisiae 
and rapid and luxuriant growth of S. elHpsoideus on a synthetic medium con- 
taining ammonium phosphate and chlorid as sources of nitrogen, together with 
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necessary mineral salts and cane sugar, the medium being freed from possible 
traces of vitamin B by thrice shaking with fuller’s earth. The jeasts thus 
obtained were washed, pressed, and dried and compared with a parallel culture 
of S. vUipsoideus grown on unhopped brewer’s yeast as to their curative 
effect on polyneuritic pigeons. A 1 gm. dose of S, cerivisiae brought about 
temporary cure with recurrence of symptoms after 48 hours, while the same 
dose of tlie S. ellipsoidem from W'ort brought about a permanent cure and from 
the synthetic medium a cure lasting from 4 to C days. A 0.5-gm. dose of S. 
eVipfioideus on synthetic medium* brought about a temporary cure, but a recur- 
rence of symptoms after 48 hours. The authors conclude that yeasts grown 
on s>mthetic media contain vitainin«B, but not in so large a proportion as those 
grown on wort. 

Vitamins and certain aspects of their relation to public health, J. C. 

Dbummoni) {Amer. Jour. Pub. Health, 11 (1921), No. 7, pp. 593-597). — The 
author emphasizes the importance of fresh vegetables, fruit, milk, and eggs as 
sources of vitamins, and their superior value to i)roprietary vitamin prepara- 
tions. “The general attitude of the public toward proprietary vitamin prepa- 
rations should be la g\iarded one, since it must be remembered that on every 
hand may be obtained cheap and natural sources of lhest‘ indispensable sub- 
stances.” 

Similarity of effects produced by abstmee of vitamins and by exposure 
to X-rays and radium, VV. Okamer, A. H. T>rew, ami .T. V>. Mottram (Lancet 
[London], 1921, /, No. 19, pp. 953, 954). — 'I'be authors are of the opinion tliat 
the generalization that vitamins are essential for the life of ev(*ry cell is inac- 
curate, and that “ what has been experimentally established Is the fact that 
vitamins are essential for the maintenance of life of a higly (UttVrentiated ani- 
mal as a whole, but not necessarily or probably of its individual cells.” The 
one form of tissue which is specifically and profoundly atTected by the absence 
of vitamins is shown to be lymphoid tissue, which in rats and mice on a diet 
free from vitamins undergoes extreme atrojdiy. In addition to the macroscopic 
evidences of such changes in the spleen, thymus, Peyer’s patches, etc., micro- 
scopical examination shows a reduction in the number of leucocytes and lym- 
phocytes in these organs. The blood picture, as shown by a differential count, 
show’s a reduction in the number of lymphocytes and an increase in the num- 
ber of polymorphonuclear leucocytes. It is pointed out that this condition of 
the lymphoid tissue is practically identical with that produced by exposure to 
X-rays and radium, and that there is a further .similarity betw’een the effects of 
X-rays and radium and of a vitamin-free diet In that the experimental aninmls 
in both cases lo.se weight and die in a state of emaciation. 

“ It is a remarkable fact that the si)e<*iflc atroi)hy of lymphoid tissue, wdiether 
produced by exposure to radiations or resulting from the absence of vitamin 
from the diet, should be associated wltli such a profound general effect on the 
nutrition of the animal. This fact indicates that lymphoid tissue fulfills a 
more important function in connection with the nutrition of the animal than Is 
generally recognized, and that the effect produced on the general nutritive con- 
dition of the animal by these different agencies may be due to their selective 
action on the lymphoid tissue.” 

The influence of fasting and of vitamin B deprivation on the nonprotein 
nitrogen of rat’s blood, H. A. Matthx (Abs. in ^dence, n, «er., 54 (1921), 
No. 1391, p. 176).— -The author reports that while the nonprotein nitrogen of 
the blood of fasting rats is from 30 to 40 per cent higher than that of normal 
animals, the most marked increase being in urea, the blood of rats deprived of 
vitamin B shows practically no variation from the normal except tliat creatlnin 
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Is at the fasting level and creatin is slightly higher than the fasting figure. The 
desirability, of obtaining information on the griseous metabolism as well as on 
creatin metabolisni In animals deprived of vitamin B Is suggested. 

Observations on deficiency diseases in Labrador* V. B. Appleton {Amer. 
Jour, Pub, Health, It {1921 No, 7, ppl 617-621 ), — The observations reported 
were made during llie autumn, winter, and early summer of 1919-20 in Labrador, 
along the Strait of Kelleisle, to determine the exact nature of the diet and the 
incidence of deficiency diseases among the people of that region. For the pur- 
poses of comparison a similar .^tudy was made in June, 1920, of a group of 
communities on the Newfoundland side of the Strait. 

On tiu' Iwabrador side the diet consisted.of white Hour, salt meat, consider- 
able fresh fish, molasses, a certain amount of fresh vegetables, including iiota- 
toes, rutabagas, and <‘abhage, dried peas and beans, fruit tprinciplly raisins, 
dried apricots, and dried apples), butter siil)stitute, sweetened condensed milk, 
and ten. On the Newfoundland side the differences in diet were slight, consist- 
ing principally in the nbsence of canned milk and fresh vegetables, a smaller 
amount of fresh fish, ami butter in place of butter substitutes. The butter was 
made from milk of cows fed principally on hay. the milk being scalded some- 
tlm(‘s for an hour and a Imlf to facilitate the separation of cream f(;r butter 
making. 

On the Labrador side deficiency diseases, including xerophthalmia, scurvy, 
d)ellagra, beriberi, and rickets occurred only ns isolated cases, while on the 
Newfoundland side beriberi and xerophthalmia were very prevalent and the 
infant mortality was much higher. The author is of the opinion that there is 
but little margin of safety with regard to deficiency diseases in both regions, 
but that the inhabitants of the Labrador side were proti'cted except in isolated 
ca.ses by tin* vitamins furnished by the canned milk and v(‘getables and by the 
additional jirotein supplied by a longer season of fresh fish. It is of signiiicance 
that the condensed milk w’as evidently a more satisfactory source of vitamins 
than the butter made from the milk of cows fed on poor hay deficient in 
vitamins. 

The question of night blindness as a deficiency di.sease is considered at some 
length. In view of the fact that it did not occur in the region in \tbich beriberi 
and xerophthalmia were common but in places where these diseases were 
absent, and that it occurred in greatest frequency during the period of greatest 
glare from the snow*, the author suggests that It is not a deficiency disease 
but is most likely a prolonged negative after-image resulting from long-con- 
tinued exposure to the glare of the suow. Other points noted are the absence 
of rickets, suggesting the inqwirtance of chronic infection as a predisposing 
factor in the etiology of the disease, and the increased suseepUbility to tuber- 
culosis in the absence of protective substances in the food. 

Nutritional keratomalacia in infants, S. G. Ross {Amer. Jour, Diseanc^ 
Children, 22 {1921), No, .1, pp. The reports are presented and dis- 

cussed of cases of nutritional keratomalacia in four infants who had been fed 
almost exclusively on sweetened condensed milk. Three of the four patients 
died, two having broncho-pneumonia in addition to the keratomalacia. It is of 
interest that in the other fatal case the eye lesions had healed before death. 
In this and the case w^hich recovered cod-liver oil had been administertni in 
connection with careful feeding of protein milk followed by breast milk and 
cow’s milk. « 

The author states In conclusion that “clinically and histologically the 
keratomalacia is very similar to the eye lesions produced experimentally In 
rats by a diet lacking in the fht-soluble A factor. The weight of evidence would 
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tend to show that the cases occurring in human beings have also resulted from a 
lack of the same factor. If so, this * nutritional keratomalacia ’ Jn infants Is 
the manifestation of a definite * deficiency disease * in the sense in which we 
now understand the term.” 

The relation of the fat-soluble factor to rickets and growth in pigs, S. S. 
ZiLVA, J. Golding, J. C. Drummond, and K. H. Coward (Biochem, Jour., t5 
{1921), No. S, pp. 4^7-437, pi. 1, figs. 3). — Evidence that lack of vitamin A is 
not the sole determining factor in the development of rickets is furnished by 
the rt'ported inability to induce definite rickefs in two pigs fed from birth on a 
diet vigorously restricted in the fat-soluble vitamin. While the requirements of 
the pig for vitamin A are of a low order, as previously pointed out (E. S. U., 45, 
p. 566) and as shown in the present study by the comparatively small quantity 
of cream and crude caseinogen suflicient to act as a source of vitamin A for 
one of the animals during about five months, evidence is furnished that vita- 
min A does promote growth in pigs, as shown by the resumption of growth on 
the addition of more cream to the restricted diet. This was further confirmefl 
by an extension of the study described in the previous paper. Some of the pigs 
which had ceased growing on diets of toppings and synthetic whey and toppings 
and ordinary whey were later given vitamin A in the form of crude cod-liver 
oil and of fresh alfalfa. Growth was immediately resumed in both cases. 

Pellagra, W. J. MacNkal (Amer. Jour. Med. Sici.. 161 {1921), No. 4. pp. 469- 
601, figs. 13). — This is a general discussion of the etiology, clinical inanifesta* 
tions, and treatment of pellagra. 

In the opinion of the author the etiology of the disease depends upon two 
factors: **(1) The specific causative factor which is a living organism, an infe<*- 
tious agent derived directly or Indirectly from a previous case of the diw^asts 
and (2) a factor or group of factors, quite nonspecific, which serve to reduce 
the resistance of the victim. In this latter group are recognlised malnutrition, 
either from inadequate food or inability to utilize food in an ade(}imte manner, 
cachexia of disease, overwork, depressing influence of hot weather, strain of 
reproduction in women, involution of old age, alcoholism, and many other 
such influences.” 

The effeefis of an unbalanced diet in the production of guinea-pig scurvy, 

G. M. Findlay {Biochem. Jour., 15 {1921), No. 3, pp. 355-357). — The possible 
effect of excess carbohydrate, fat, or protein on the onset and symptoms of 
scurvy in guinea pigs was studied in four groups of six animals each, one group 
receiving a basal scurvy-producing diet of oats and bran ad libitum with CO cc. 
of autoclaved milk per day, and the other three groups the same diet with the 
addition of 10 gm. of caseinogen, 10 gm. of sugar, and 10 gm. of cod-liver oil, 
respectively. 

The date at which the first symptoms of scurvy appeared was not affected by 
the above additions to the basal diet. The date of death was, however, slightly 
accelerated by excess of either protein or carbohydrate, while the loss In weight 
was greatly increased in the guinea pigs suffering from scurvy when the diet 
contained an excess of carbohydrate. 

Anesthesia In the treatment of botulism, J. Bbonfknbbenner and H. Weiss 
{Jour. Amer. Med. Assoc., 76 {1921), No. 25, pp. 1741, 1742).*— In the course of 
Investigations designed to established the path of absorption of botalinus toxin 
in guinea pigs, it was accidentally found that in animals kept under ether death 
following the introduction of large amounts of toxin was* greatly delayed. 
The suggestion, substantiated by guinea-pig experiments, is made of taking 
advantage of the delay in the rate of the progress of botullnus intoxication 
nudoi* ether anesthesia to permit toxin-antitoxin combination to take place. 
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Creatiniiria, 11, III, E. G. Gross and H. Rtkenbock (Jour. Biol. Chem., Jp 
(1921) t A^o. t, pp. 83-52 ), — In continuation of the investigation of creatlnurla 
previously noted (E. S. U., 40, p, 365) two papers are pVesented. 

II. Arpinin and cytitin as prccmorH of creatin (pp. 33-43). — In the search 
for p(>««lhle precursors of creatin, arginin and cystin were examined as to 
their efl’ect on creatin excretion in the pig, using the experimental proce<lure 
of the earlier study. The effect of arginin was also compared with th(‘ effect of 
casein of equal arginin content. 

It was found that arginin adiiilnlstered orally in sufficient amounts aug- 
mented creatin excretion, but not to the same degree as an ecpiivalent amount 
of casein. In explanation of this difierenoe it is suggested that acids Such 
as phosplmric acid, whi<‘h is liberated in the metabolism of casein, stimulate 
the production (»f crealinuria, that the casein mohH.‘Ule may contain other pre- 
cursors of creatin, and finally that free arginin may be meta!)oli5;ed to urea faster 
than the arginin as absorbed with the products of digestion. The first of these 
suggestions is considered the most plausible. 

(\vstln feeding resulted in creatiniiria only when the sulphuric acid formed 
by file oxidation of its sulphur was left unneutralized, although neutralization 
of acidity did not prevent the creatiniiria resulting from caM'iii or arginin 
fecHling. This la thought to furnish vsuificient evidence that cystin creatiniiria 
ow(\s its origin to other factors tlian tliose operative when casein is fed. 

III. 77ic effect of thyroid feeediny upon ereaiinuriu tpj). 45-r)2).- -In an 
at(emi>t to exidaln the apparent inconsistency involved in attributing creatin 
formation to certain processes of protein metabolism wldle admitting the 
marked Uifi’enMiee existing in men and women regarding creatin formation, the 
authors suggest that in the thyroid mei-hunism is to be sought the variable 
rosponsilde f<»r the difference in reaction of men and women to [U’otein feeding. 
To substantiate this tlieory pigs on a nitrogen-free diet were fi‘d sheep’s 
thyroid with resulting marked sUmulation (»f creatin formation, further 
accentuated l)y the feeding (»f casein as an exogenous sourc^e of creatin pre- 
cursor. “ It is suggested that creatin formation is primarily dependent upon 
the balance that olUains between the arginase and oxidative systems, whereby 
arginin is destroyed. On these premises arginin from exogenous sttnrees is not 
metabolized into creatin in the same proportions as arginin from endogenous 
sources, because this balance varies In different organs. Furthermore, it is 
suggested that the thyroid priiu'iple may be active in causing creatin formation 
by accelerating the oxidative system of arginin destruction at the expense of 
the effect of arginase.” 

The evil effect of exce.ss of protein on milk secretion, G. A. Hartwell 
(Lancet [J^ondon], 1921, /, No. 24, p. 1240, fig. 1). — This is a brief report of 
an extension of the investigation previously noted (E. S. K., 45, p. S63) to 
include the effec.*! of excess of various proteins other than <*aseinogen upon 
mammary secretion in the rut as determined by the growtli and well-being of 
the young. 

Excess protein In the form of egg and blood albumin, gelatin, gluten, dried 
fish, and dried meat protein produced the same effect as that noted with 
caselnogen. The young grew at normal rate for about 10 days, then ceased 
to grow, and died in from 15 to 20 days. For a few days before the change 
In the rate of growth appeared the young showed great excitability, later 
developing into spasms. On autopsy the stomach and intestines appeared to he 
almost empty. 

It is suggested that this condition, with fatal outcome, is due to failure of 
the milk secretion, preceded by some change in composition which Is responsible 
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for the spasms. ** It Is unlikely that nursing women ever take a dietary con- 
taining nearly as much protein as carbohydrate and practically no fat. But 
if we may argue from rats to human beings, It is clear that excessive propor- 
tions of protein in tlie mother’s diet may lead to metabolic and nervous trouble 
in the suckling.” 

ANIMAL PEODUCTION. 

Studies iu animal nutrition. — 1, Changes in form and weight on differ- 
ent planes of nutrition, C. K. Mottlton, P. F. Trovvbkidok, and L. I>. Hajgh 
{ItiHSOuri Sta. Research Bui 4S (1921), pp. S-ltU ph U SO).— -The authors 

present and discuss a large amounf of data on the body weights, body rneasure- 
ineiks, and fee<1 consumption at 30-day Intervals throughout life of 59 st(*ers, 
mainly of Hereford and Shorthorn breeding. All but 3 of the steers were 
divided into three groups, according to the plane of nutrition. Group 1 steers 
were given a full feed, group 2 were fed for maximum growth without appre- 
ciable storage of fat, and group 3 were fed for only moderate growth, i. e., to 
gain about a half a i)ound a day between the ages of 18 months and 3 years. 
Coni chop, whole oats, and linseed iin'al (6:3:1) formed the grain mixture. 
Alfalfa hay was given In amounts equal half the grain consumption, and 
when young the calves received milk standardized to a definite fat ct>ntent. 
The differences in growth were obtained by altering the amounts and not the 
proportions of the feed, 7’he differences lietween the three groups In weiglit, 
gain, and economy of gain at intervals of approximately a year are summarized 
in the following table: 

Results of feeding 3 groups of steers on (/) full, (^) moderate, and (3) scanty 

rations. 


Ago peno 1 
(da^^s). 

A verage initial weights 
of steer. 

Daily gains per j 

steer. 

! 

Dry matter consumed per 
pound of gain. 

|(}roin> 1, 

Group 2. 

1 Group 3. 

Group 1 . 

Group 2 

Groups. 

j Group J. 

1 

Group 2. 

! 

Group 3, 

• 

Pounda. 

Pounds 

j Poundi^. 

Pmnds, 

Pounds. 

Pounds . 

Pounds 

Pounds. 

Pounds. 

30-^00 i 

139 

127 

133 

1.83 

1.24 

0. 73 

5 08 1 

4.71 j 

.5.24 

361 720 

744 

536 

377 


.89 

.65 

11.26 1 

11.28 

10.27 

721-1, OHO 

1,305 

H57 

613 

1.09 

.35 

.34 

17.02 I 

28.(50 ! 

23 20 

1,081-1,440 

; 1,606 

984 

734 

.Ih 

.76 

.86 

23 45 

15. 74 ! 

11.4.5 

30-1,440 

'1,905 

» 1, 255 

' 1,045 

1.30 

.80 

.66 

12.24 

11.91 

11.03 


> Weight at 1,4-10 days. 


There was little dift’ereiice between the three groups in height at withers or 
in heigiit at hips at any time throughout life. In length of body, width at hips, 
and particularly heart girth, group 1 exceeded group 2 and group 2 exceeded 
group 3. Outlines of the girth at the heart, paunch, and Hank, made as de- 
scribed in Research Bulletin 30 (E. S. K.. 42, p. 65), show^ed that groups 2 and 
3 were much more narrow in the chest and flank than the group 1 steers and 
had a distinct tendency to develop a ridge along the mid-dorsal line. The 
breaking strength of the shin bone and the cannon bone, which was determined 
for 25 of the animals after slaughter, seemed not to be affected by the plane qf 
nutrition except indirectly by the influence of the feed on the live weight of 
the animal. Where the results were not complicated by excessive fatness, the 
breaking load was found to be proportional to the four-fifths power of the body 
weight 
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The three Bteerg not assigned to a group wen' kept at maintenance for about 
a year. They failed to regain normal body dimensions after three years of 
adequate feeding. 

The utilization of molasses amids in comparison with protein by the 
organism of ruminants, W. Voltz, W. Dietiuch, and A. Deutschland 
iLandw. Jahrb., {1918} , No 5, pp, iSl-^55 ). — Continuing tlie earlior work of 
Vdltz (E. S. R., 19, p. 1167), the authors report digestion and nitrogen balance 
trials with a wether fed beet molaases and oat straw during one period and 
('rtsein and oat straw during a second period. During the feetiing of molasses, 
which is high in amid nitrogen, about 77 per cent of the amids were digested 
and more true protein nitrogen npi>eared in the feces than was taken in the 
food. The casein €»xperiment was somewhat unsatisfactory, since only about 
25 per cent of the F>rotein was digested. That this was not due to deficiencies 
in the casein preparation used was shown by experiments witii a bitch which 
digested 96.9 per cent of the protein in the casein. 

In a balance experiment with another u ether <luring which lieet vinasse and 
meadow hay were fed, the nitrogen balances were systenmiically negative, 
although a higli proportion of the crude f»rorein was digesti'd. No evidence 
was found that the andd nitrogen of the be(>t viniis'se was utilized. Tt is sug- 
gested liiat the presence of sugar is necessary to permit the synthesis of amid 
nitrogen into more c(»mplo\ products. The authors are inclined to lielieve 
that the synthesis Is brought about by microorganisms presmit in the digestive 
tra<t. 

The replacement of feed protein by urea for growing ruminants; the 
feeding value of straw and chuff hydrolyzed by the Beckmann process, 

W. Voltz {Biochnn. Ztffvhr., 102 {1920), pp. trtl-221 ), — The author reports 
experiments with tliree lambs and one growing wetlier involving 13 digestion 
and nitrogen-balance trials. In 11 trials urea formed the principal source of 
nitrogen, the only otlier source aside from traces in the carliohydruteg fed 
being rye straw or rye chaff hydrolyzed by the Becknmnn process (digest ion in 
dilute sodium hydroxid at ordinary temperatures). One animal was fed urea 
for 155 conswutive days • 

A topical ration coiisistHl of 625 gin. of straw or chaff, from 125 to 228 giu. 
of potato star(*h, 125 gm. of cane sugar, and 80 gm. of urea. Tiiis provided from 
16.08 to 18.14 gm. of nitrogen, of wdiicli urea furiiislied 18 to 14 gin., depending 
upon the preparation fed. On such a ration the nitrogen balance varied from 
1.58 to 8.28 gm., while from S14 to 10.01 gm. of nitrogen aripeared in the urine. 
1'hese data are cited in support of the author’s thesis that the liacteria in the 
omasum of ruminants synthesize proteins from amids when suitable carbohy- 
drates are present, and that these proteins serve the same function in nutrition 
as proteins derived from the feed. 

That starch and cellulose may be suitable carbohyilratt's was indicat4?d by 
two of the experiments. In one of these the stareli ration was inci-eased to 
336 gm. with the omission of sugar, and in the other the straw ration was 
increased to 1 kg. with the omission of both sugar and starch. The nitrogen 
balances were 1.53 and 0.4 gm., respectively, and it is estimated that 70.1 and 
93.0 per cent of the proteins derived from urea were digested. 

The two tc'sts in whicii urea was omitted were not exactly comparable to 
the others, s^ince in one case the entire roughage and carbohydrate ration was 
(*iit In half, and in the other mineral yeast was fed in conjunction with the 
straw. With the reduced ration the nitrogen balance was distinctly negative, 
but the mineral yeast formed a satisfactory .source of protein, as had previously 
been reported by the author (E. S. R., 43, p. 367), 
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The experiments also provides a basis for studying the influence^ of the dura- 
tion of hydrolysis on the feeding value of the straw and chaff. Chaff treated 
for 18 hours was di^inctly richer In digestible organic matter than chaff 
treated for 8 hours, while' straw treated for 24 hours contained slightly more 
digestible organic matter than straw treated 12 or 72 hours. 

Note on the formation of protein from urea by ruminants^ E. Salkowski 
(HoppC’Seyler^s ZUchr, PhpsioL Chcni., 109 {1920), No. 6, pp. 276-279). — The 
author doubts that proteins were synthefflzed from urea In Tdltz’s experiments, 
claiming that the hydrolyzed straw could not furnish the necessary sulphur. 

The digestibility and utilization of the nutrients of the oil fungus 
(Endomyces vernalis Ludwig) by carnivora and herbivora (ruminants) » 
\V. A'oltz, W. Diktrich, and A. Detttschland {Biochem. Ztschr., IH (1921), 
No. 5-4, pp. 111-128. fig. 1 ). — The oil fungus studied by the authors is rich in 
fat, resembling olive oil In taste and appearance, Tt was used In digestion 
experiments with sheep and dogs because of its possibilities as a source of fat 
during the wartime shortage. 

On the dry basis the fungus contained 23.2 per cent of crude protein, 27.9 per 
cent of ether extract, and 44.2 per cent of carbohydrates. Sheep fed the fungus 
in conjunction with meadow hay digested 74.9 per cent of the organic matter 
of the fungus, 65.4 per cent of the protein, and 79.7 per cent of the fat. Dogs 
fed the untreated fungus (along with meat) digested 59.4 per cent of the 
organic matter and 57.8 per cent of the fat. The low digestibility in tbe case 
of dogs is attributed to the fact that many apparently unaltered fungus cells 
appeared in the feces. When the fungus was heated for two days at fK)® C. to 
destroy the cell wall and then fed to dogs, 84.7 per cent of the cnule fat was 
digested, but the digestibility of the crude protein and total organic matter was 
reduced. When the extracted oil was fed to dogs, 86.7 per cent of the ether 
extract was digested. 

On a simple proces.s of determining approximately tbe digestibility of 
the cellulose fraction of plant fibers, particularly woody fibers, P. Wae\- 
Tio and W. GimiscH {Boppe-flevlefH Ztschr. Pltpsiol. Chem., 108 (1918), No. 
2-4. pp. 87-^iOS). — The authors report data on the ability of horses to digest 
the crude fiber (as determined by tbe AVeender method) in stiriiples of ground 
fir and pine wood, hydrolyzed wood meal, various kinds of paper pulp, and va- 
riously prepared hydrolyzed straws . For each material the “ chlorin number” 
is also given, i. e., the percentage increase in the dry weight following exposure 
to chlorin gas. The authors believe with Cross and Bevan that the chloriii is 
absorl)ed‘ chiefly by tbe lignin present and that the lignin content is propor- 
tional to the chlorin number. In general, the digestibility of the fiber decreased 
as the chlorin number Increased, and the determination of the latter Is recom- 
mended as a convenient method of estimating the digestibility of fiber-rich ma- 
terials suggested for use as feeding stuffs. 

On the evaluation and digestibility of feeding stnffs containing crude 
fiber, F. AV. Semmler and H. PamGsHEiM (Landto, Vers. Bia., 94 (1919), No. 
1-2, pp. 85-96). — The authors find that the Waentig-Gierisch chlorin number in 
tlie case of various straws and similar products Is about 1.4 times the percentage 
of lignin as determined by tbe somewhat tedious direct methods, and recom- 
mend the use of this fact to estimate tbe Ifgnin content. In straw hydrolyzed 
by the Beckmann process, however, the lignin percentage was ^ual to only half 
the chlorin number. It is pointed out that usually less than 50 per cent of the 
crude filler of natural products Is digested when the lignin content is In excess 
of 20 per cent, but that up to 75 per cent may be digested in the case of straw 
hydrolyzed by sodium hydroxid despite a much higher lignin content. 
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Contributions to the knowledge of hemieellulose digestion in the higher 
animals and the presence of hemieellulose in animal glands, together 
with supplementary remarks on the structure of wheat bran, F. Wille 
{Landw. Jahrb., 52 (1918), No. 3, pp. pis. 2 ). — ^The author reports 

observations indicating tlie presence of a lieinicellulose-dlgestlng enzyin in the 
parotid glands and the gall of cattle and swlno, and in the stomach, pancreas, 
and small intestine of swine. Tn cattle the abomasum, small intestine, caecum, 
and large intestine have a slight digestive action, but not the omasum or the 
pancreas. Ammonium sulphate extracts of the tissues also contained the enzyra. 
The test materials used as sources of hemieellulose were wheat bran, slices of 
the endosperm of lupine seeds, ami cross sections of the rhizomes of Molinia 
cocru/ea. From a survey of the known relationships of the hemicelluloses, ft is 
concluded that they form a natural group which should be treated as distinct 
from crude fiber and nitrogen-free extract 

Tlie* author appends some notes on the structure of wheat bran, calling atten- 
tion particularly to the coraplicatjed structure of the poricari). In the feces of 
cattle fed wheat bran he has Identified microscopically only the cross cells and 
the tube cells of the pericarp and the brown cells of tlu* spermoderni. the rest 
being digested. Swine appear to digest all but the mesocarp cells. 

The presence of a hemicellulose-splittiiig enzym in resting seeds and 
the alleged solution of hemicelluloses by the enzyms of higher animals, 
A. Ilii'PEL (fMndtv. Vers. Sta., 97 (1921). No. 3-4, pp. 179-193). — In seeds of 
LupintiS anffvstifohnH, Galinm aparine, and Asparagu.^ offinnaUs the author finds 
enzyms ctipai>lo of digesting the heinicelliih>ses (>f the seeds, and tak(‘S tlie view 
that tile digestive effects observed in Wille’s experiments with animal tissues 
were produced In part at least by the plant enzyms intrmiuce<l with the hemi- 
cellulose material. 

The fermentation of cellulose in the paunch of the ox and its signifl- 
oaiice in metabolism experiments, A. Kuooh and II. O. S('H.MrT-.JFNSKN 
(Hiovhvm. Jour., 14 (1920), So. (!, pp. 680-696 ). — The authors have studied the 
fermentation in vitro of material collectc'd Immediately after slaughter from 
the rumen of 8 cows that had been fed hay and straw excIUKively»for several 
days. 

Except in one experiment where calcium carbonate ha<l been a<lded the ratio 
of carbou dioxid to methane varied from 2.2 to 2.0,“), the average being 2.6. 
Due, it is believed, to the unavoidable admission of oxygen, the methane produc* 
tiou in the fermentation tubes was much below that occurring in the living 
animal, but since the ratio dhrCHi did not \ary systematically with •rapidity 
of fermentation in the samples stmlied, it is concluded that the average ratio 
represents substantially that occurring in vivo. The use of this average to 
correct the apparent resp.ratory quotient determined from metabolism trials is 
illustnite^l by means of data on the gaseous metabolism of cattle collected by 
A. Andersen. The authors accept the statement of Markoff (K. 8. U., 30, 
p. 670) that the fatty acids jiroduceil during cellulose fermentation have the 
average composition of butyric acid. This >vould give a CO^tiClL ratio of 3. 
The deviation of the average from the expected ratio is not attributed to the 
formation of higher fatty acids. 

No h.\(lrogen was detected among the products of fermentation, and the 
authors believe that published reports of small quantities of hydrogen are due 
to experimental errors. The character and intensity of the fermentation was 
found not to be infiuenced by the natural variations in the H-ion concentration 
of material in the rumen (pH between 7 and 8). Free nitrogen was neither 
produced nor absorbed in annreclable amounts in the fermentation nrocess. 
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The oellttlose fermentation In the rumen of the ox and its significance 
for metabolism Investigations! W. Klein (Biocheni, Ztichr., IIT {1921), No. 
1-^2, pp. 67, 68). — Commenting on the pai»er of Krogh and Sclimit* Jensen noted 
above, the author objects to the correction of the respiratory quotient by the 
use of an average value of the ratio GOj : He calls attention to the fact 

that in an earlier paper (E. S. K., 85, p. 271) he also reported do teriui nations 
of the latter ratio and found It to vary from 2.fi to 2.73. It is claimed that 
these variations can not be neglected. 

The respiratory quotient and its uncertainty! J. A. Fries {Amer, Jour, 
PhynoL, 55 {1921), No. 1, pp. 53-64 ). — 'l-'he author reports determinations of 
the Respiratory quotient of two cows at the Pennsylvania Institute of Animal 
Nutrition. The ex[>eriments were made in the open circuit respiration calorim- 
eter, and the oxygen consumption was esiimatod by a new method involving 
tlie passage of the air over heated charcoal to remove the oxygen. 

The apparent respiratory quoti€*nts nncorre<.‘ted for cellulose fermont*Jition 
In the rumen were 1.552 and 1.018, resi)ectively, for the two cows. If the ratio 
CDs: CIL in the fermentation gases he taken equal to 2.81, the fu<*tor determined 
by Mollgaard and Andersen (E. S. U., 39, p. 070), tlie Corrected pulmonary 
respiratory quotients would l)e 1.154 and 1.210, respecti\ely. If use is made of 
the ratio 3.08 observ<Kl hy MarkoO* (E. S. It., 30, p. 070) in gas collected from the 
rumen, the corrected quotients would be 1.031 and 1,078, and finally if the ratio 
5.19 is used, as suggested by Markoff to allow for the absorption of ('‘(h from 
the alimentary tract and its discharge through the lungs, the corrected values 
would be 0.810 and 0.850. The variations in«the respiratory quotient observed 
ill the human subject by Beneilict (K. S. R., 19, p. 804) and (Jarpenter (E. S. U., 
34, p. 200) are cited to show that the fermentation of cellulose <loos not <‘x!iaiist 
the sources of error In the determination of the respiratory quotient, and the 
author concludes, therefore, tliat the uncertainty as to its true valiu' makes 
the respiratory quotient impossible of use as a sliort cut to the accurate com- 
putation of the energy metabolism of an animal. 

The feeding of productive farm animal.s, M. Klimmeb {Piitternnyslehre 
der LandwWticJtaftlichen Nulztitrc. Berlin: Paul Parey, 1921, S. cd,. rvr, and 
enl., pp. X-4-240, figs. 94). — The section on feeiling in the author's V(4eriniii‘- 
hyglene (K. S. K., 32, p. 79) is here revised and published separately as volume 
2 of tile third edition. The topics discussed include the chemical coinposithm, 
preservation, classification, and control of feeding stuffs and bidef suggt\stions 
for feeding the various classes of farm animals, including poultry and lislies. 

The calculation of the money value of feeding stuffs, J. Konig {I'lihling's 
Landw, Ztg., 61 (1918), No. S-4f PP 4i -^^)^ — The method of least siiuares Is 
employed to evaluate the relative contributions to tlie market price of tlie 
protein, fat, and nitrogen-free extract present in feeils. Using the analyses of 
23 concentrates sold in Westphalia and the average prices of eacli in 1910 and 
1913, and taking the value of a kilogram of nitrogen-free extract as the unit, 
the author finds that a kilogram of crude protein has a value of 2.04 and a 
kilogram of crude fat a value of 2,29. T'^sing 18 concentrates and 1907-1909 
prices, the protein and fat values are 1.86 and 1.03, respectively. Hotermina- 
tlons by W. Henneherg are cited to show that these values in 1874-1879 w^re 
8.1 and 4, resfiectively. Taking the value of digestible nitrogen-free extract 
as the unit, the author also finds that thp relative values of illgestible protein 
and digestible fat were 3.61 and 2.8, respectively, with tfie 1910 and 1913 
average prices, and 1.51 and 1.99 in 1907-1909. 

On the economics of feeding stuffs, E. Marenghi {AtH B, Accad. Georg. 
IFlormcel, 5. ser., 16 {1919), No. 0-8, pp. 86-97). — A* discussion of the selection 
of feeds for live stock with reference to their cost and nutritive value. 
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A criticiwn of the least square method of determining the monetary value 
of the constituents of feeds is included. The author holds that when the 
natural classes of feeds (e. g., the oil cakes or the hays) are treated separately 
the variations in chemical composition within a class are so small that price 
variations are due more to accidental circumstances than to the chemical 
differences, and consequently the set of normal equations derived are essentially 
indeterminate. On the other hand, if several classes of feeds are combined, the 
variation in chemical composition is so great that the coefficients determined are 
apt not to represent actual conditions within a class. The use of arbitrary 
weights is considered sufficient where the relative monetary values of the 
constituents are desired for the purpose of making rebates in the case of feeds 
not meeting the required standard. 

The ostimation of the chaff content and feeding value of mill offals of 
the cereal grains to which chaff has been added, H. Neubaueu (Landw, 
8ta,^ 94 (iil/fl). No, /-2, pp. 9-40)* — ^The author claims that the amount 
of chaff added to cereal by-products can he closely estimated by determining the 
ratio of crude fiber to total organic matter. Algebraic formulas are presented 
for computing the chaff content from this ratio and also for estimating the 
influence of the chaff on the digestibility of the product. 

The quantitative botanical analysis of stock feed mixtures, J. A. Ezkndam 
{Dept, Landh., Nijv. en Handel INedcrlands], Verslag. Landbouwic. Ouderzock. 
Rijkslandbouwproefita,, No. 25 (1921) , pp. 1-H2, pis. 6 ). — The author presents 
results of mkroi^opical counts and measurenn^nts of ground plant products in 
mixtures made up of known ingredients of known weiglrt, for the purpose of 
enabling the microscopist to make a quantitative estimate of the ingreilients 
and adulterants in mixed feeds. 

A comparison of corn silage and sorghum silage for fattening steers, 

E. B. Good, L. J. Horlacher, and J, O. Grimes (Kentucky 8ta. Jiul. 233 (1921), 
pp. 61-89, figs. 8), — Three experiments are rt^ported in which steers wc*re fed 
corn, cottonseed meal, and corn or sorghiinj silage, together with straw, and in 
one case corn stover. The daily gains of the lot fed corn silage were great ei* 
in each experiment than the sorghum-silage lot, the difference being greatest in 
the shortest experiment (1917-18). The data as to the economy of gain are 
summarized In the following table: 

Feeds consumed per pound of gain by steers in three s\lage~f ceding experiments. 


Kind of 
. silage fed. 

1917-18 (90 days). 

1918-19 (150 days). 

1919-20 (165 days). 

Ear 

com.> 

III? 

SUitgeJ 

Straw 

and 

stover. 

Shell- 

od 

corn * 

Cot- 

ton- 

seed 

moal 

Filape.l 

1 

Straw. 

Shell- 

ed 

corn.* i 

Cot- 

ton- 

seed 

meal. 

Silai;e. 

Straw 



Lb9. 

m. 

Lb9. 

m. 

Lbs. 

Lbs 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Com 

0.83 

1.62 

20,7 

2.28 

2.39 

1.80 

21.3 

0.2 

3,73 

2.0.5 

23 0 

1.47 

Sorghum ... 

1.02 

2.24 

26.7 

3.02 ; 

1 

2,59 

1.96 

23.2 

.4 

3. SO 

2.10 

1 

1 24,0 

1 

1.62 


FM last 3« days only. * La.«t 90 days. » Last 105 days. 


The sorghum silage, as shown by the proximate analyses which are tabulated, 
contained less protein and somewhat more crude fiber per unit of dry weight 
than tlie corn Milage. Field studies extending over five years indicated an 
average yield of 10.75 tons of silage i)er acre of corn and 16.78 tons of silage 
per acre of sorghum. It is estimated that tlie com silage yielded by one acre, 
88013 ’-^ 22-^ — 6 
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together with the supplementary feeds consumed, produced 996 lbs. of beef, 
while sorghum on a similar comparison produced 1,859 lbs. ** The chief advan- 
tages to be derived from substituting sorghum for corn as a silage crop are that 
sorghum will stand a drought better than corn and is not so easily hurt by 
frost.” 

Shorthorns in central and southern Scotland, J. Cameron {Edinburgh 
and London: William Blackwood d Sons^ 1921^ pp. XV-\-SS5, pis, 9), — ^This con- 
sists mostly of descriptions of existing herds of Shorthorns in Scotland, with 
notes on the early history and recent development of the breed. 

Sheep feeding investigations. — Wintering breeding ewes, A. B. Dablow 
(Amer, Sheep Breeder and Wool Grower, {1921), No, 8, pp, S95, S96)» — The 
author reports a OO-day experiment with 5 lots of 16 pregnant ewes, in continua- 
tion of the work reported in Oklahoma Station Bulletin 125 (E. S. R., 42, p. 264). 

Four lots received dnrso silage and alfalfa hay as roughage. The grains 
fed in the respective lots and the total gains per ewe were as foHowa: No 
grain, 13.3 lbs. ; whole kafir, 21.3 lbs, ; ground kafir, 16 lbs. ; and groui»d darso, 
12 lbs. The fifth lot fed sunflower silage, alfalfa hay, and ground kafir gained 
only 1.8 lbs. per ewe. 

The feeding of sheep In times of drought, W. L. Hindmarsh {Agr. Oas, 
N, 8, Wales, S2 {1921), Nos, 6, pp, 381-386; 7, pp, 491-496: S, pp. 543-347),-^ 
This article is based on a survey of methods used in feeding sh(*ep during the 
1919-20 drought in New South Wales. Native scrub vegetation, hay, dried grass, 
leaves, legume silage, pumpkins, melons, etc., were fed, usually with a limited 
amount of grain. 

Missouri plan of flock improvement, T. S. Townsley {Missouri Agr, Col. 
East, Circ, 105 {1921), pp. 20, figs. 5). — ^The plan outlined contemplates the 
establishment of numerous demonstration poultry farms throughout the State 
where definite records will be kept to determine the profitableness of the prac- 
tices advocated. A scheme of pedigreed breeding of standard bred poultry is 
part of the plan. 

The increase in weight and the quantitative and qualitative modifica- 
tion of the wool of lambs subjected to unilateral thyroidectomy with or 
without castration, O. Agnoletti {Clin. Vet., Bass. PoUzia Sanil. c. Ig. 
[Milan], 43 (1920), No. 10-11, pp, 245-269) .—The author has studied the 
growth and the wool characters of three lambs of the Bergamask and Valtelline 
breeds, two of which had been subjected to unilateral thyroidectomy and cas- 
tration shortly after weaning, and the third to unilateral thyroidectomy alone. 
Castrated lambs formed the controls for the first two and a normal ram lamb 
a control for the third. 

Tn the three cases the hypophysis (pituitary) and the thymus in the controls 
were heavier than In the experimental animals, and in two cases this was also 
true of the adrenal capsules. The surviving thyroids of the experimental ani- 
mals be(!ame somewhat enlarged. Thyroidectomy caused an Increase in the 
live weight and a lengthening of the wool fiber, with a retiuctlon in its diameter 
and strength but an increase in its elasticity. Thyroi<le<?tomy is considered a 
simple operation and is recommended as a routine proce<lure at the time of 
castration. The paper forms one of a series on the Influence of the endocrine 
glands on development initiated by Pugliese (E. S. R., 45, p. 769). 

Friiiciples of wool combing, H. Pbiestman {London: 0. Bell d Sons, Ltd,^ 
1921^ 2. ed., rev. and enl., pp. XJl+236, pis. 8, figs, 76),— This tleatise, originally 
published in 1904, deals in considerable detail with the carding, combing, and 
finishing of wool. Introductoiy chapters treat of the claiMification of wool, 
wool washing, and the testing and softening of watef for washing. 
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Th^ inEuoiice of ace o*i fertility in ®wln©, T, Ellingkr (Natl. Acad. Bd,. 
Proc„ 7 (WBl)t Na, 5, pp. flg. 1 ). — ^Thls imper <l<'als with the records of 

134 sows of the Danish breed, each of which produced 10 litters. It was fourwl 
that litter size increased somewhat in successive parturitions up to the seventh 
or eighth, after which there was a slight decline. Treating the serial number 
of the Utter as a continuous variable, the author fits the data to a curve 
similar to that in use at the Maine Experiment Station (E. S. R., 44, p. 675) 
to express milk flow as a function of age. The equation derived is 

. y=8.4144-0.915a?— 0.078a?‘+1.627 logo? 

where (p) Is the size of the litter and (x)* is its number. 

Swine mineral mixtures, J. M. Evvard (loua Sta. Circ. 70 (1921) ^ pp:2). — 
Formulas are given for three mineral mixtures that have been found valuable 
as supplements to corn and tankage for hog.s. The author makes it clear that 
attempts at the commercial exploitation of these mixtures is not countenanced 
by the station. 

Growth of thoroughbred colts, J. J. Hooper (Breeder's Gaz., 80 (1921), 
No. 8, p. 251). — ^The author presents data collected on a large Kentucky horse- 
breeding farm showing the heights, girths, and weights of 10 tli<»roughhred 
colts and 10 Allies at birth and by monthly intervals between the ages of 7 and 
15 months. These animals made an average gain of 2 lbs. daily in this time, 
and the colts gained l.ii in. a month in height. 

Seventh and eighth Irish egg-laying competitions, L. Murphy (Treland 
Dept. Agr. and Tech. Insir, Jour., 20 (1919), No. 1, pp. 20-S8, pis. S; 21 (1921), 
No. 1, pp. 69-98, pis. 4 )- — In continuation of the records of the egg-laying trials 
hehl arnnually from October 1 to August 81 at Munster Institute, Cork (E. S. R., 
40, p. 671), these pages give details of the tests terminated in 1919 and 1920. 
The monthly egg records of the individual hens and the number of times each 
w'as broody are tabulated. A feature of the eighth contest was the inclusion 
of descendants of prUe winners of previous years. 

Color production in relation to the colored feathers of birds, A. Mai.lock 
(Zool Soc. London, Proc.. 1921, II, pp. 221-228, pgs. 4 )- — The author has studied 
the “ metallic ” feathers of ducks, peacocks, humming birds, birds of paradise, 
etc., by placing pieces under a microscope between a quartz plate and a plano- 
convex lens of large radius. Compression of the barbules at once destroyed the 
color and revealed an opaque black substratum. T'his behavior is considered 
conclusive proof that the metallic appearance is an interference phenomena, 
i. e., due to periodic or recurring structural elements ( laminations) in the 
feather substance, with the interval or period a multiple of half of the wave 
length of the light reflected. Other tests that have been cited to prove this 
point, such as the color changes following either immersion of the feathers or 
a shift in the angle of incidence, are not considered conclusive. Color pro- 
duction is confined to an extremely thin layer of the barbule superimposed upon 
a pigmented background. 

Fish cnlturo on the farm, G. Berg (Ind. Dept. Conserv., Pub. 9 (1920), 
pp. 2S, figs. 17). — The construction of small fishponds, the selection of fi.sh 
suitable for ponds, and the management of the food supply for the fish are 
described. 


. DAIET PAEMINO— DAIEYING. 

Treatlae on dairying, W. Pleischmann (Lehrbueh der Milchirirtschaft. 
BerUn: PaMl Parep, 1920, 6. ed., rev,, pp. Vni-\-6SS, pis. 3, figs. 6?0),--Tbis edi- 
tion, issued posthumously, differs but little from the fifth (E. S. R., 34. p. 670), 
although mw material hgs been gdded in several places. 
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•Tudgiiig dairy cattle, O. G. Humphbbt (Wisconsin 8ta. Bui, SS5 (19^1) f 
PP* iif ^0. — Directions are given for Judging dairy cattle by the-ftcore card 

and by the study of the pedigree and production records. 

Milk production of young cows, J. X Roopkr (Jour, Heredity, H (1921), 
No. 4, p. 166 ). — The milk and butter-fat records of 365 Jersey cows on yearly 
official tests are averaged by year of age. It was found that the average 2-year- 
old exceeds her butter-fat requirement for admission to the Register of Merit !)y 
30 per cent, while a 6-year-old exceeds her required record by only 22 per cent. 

Amino acids of the blood as the precursors of milk proteins, C. A. Cary 
(Jour^ Biol. C/iem., 46 (1920), No. 2, pp. 477-469).— In experiments conducted 
in the Dairy Division of the U. S.* Department of Agriculture, nine sets of 
samples of blood were collected nearly simultaneously from the jugular and 
mammary veins of cows, i, e., before and after the passage of the blood through 
the udder. From analyses of the samples collected on six occasions from lac- 
tatirig cows, it is estimated that about 33 gm. of a-araino-acid nitrogen (equiva- 
lent to 300 gm. of milk protein) are abstracted dally from the blood plasma by 
the mammary glands of cows giving 10 liters of milk per day. Since the differ- 
ences between the plasmas of the two veins were fairly constant in the lac- 
tating cows and were not proportional to the milk yields, it is suggested that the 
added milk proteins required for high yield are secured by an incretise in the 
rate of flow of blood through the mammary gland. In dry cows there were 
no essential differences between the two plasmas. 

In four of the cows, determinations of the COa capacity of the plasma in the 
two veins were made by N. R. Blatherwick. The COs capacity was higher in 
the mammary vein, and in the case of both veins was greater in the lactating 
than in the nonlactating cow. 

Neutrality regulation in cattle, N. R. Blatherwick (Jour. Biol. Chem., 4^ 
(1920) t No. S, pp. 517-5S9 ). — In connection with the studies on the physiology 
of milk secretion undertaken by the Dairy Division, V. S. Department of Agri- 
culture, the author determined the capacity of the blood plasma of cows and 
calves to combine with carbon dioxid. In the 22 determinations made with 
cows the plaspia COg capacity varied from 55.1 to 68.3 cc. per 100 cc. of plasma, 
the average being 61.5 cc. In 7 calves two weeks of age or younger the average 
was 73 cc., with a minimum value of 68.3 cc. and a maximum of 80.6. The COg 
combining power of the plasma of 2 of the calves at the age of one month had 
become reduced practically to the adult level. 

A cow that was fasted for 7 days failed to show any reduction in the COg 
capacity. .An increase in the Inorganic phosphorus in the plasma after the 
first day of fasting is interpreted as an early mobilization of the mineral re- 
serves to aid in maintaining tissue neutrality. When cows were fed exclusively 
on grain (an acid-forming ration) the COa capacity was reduced, while with a 
ration of alfalfa hay (base forming) the COa capacity was Increased. With 
com silage, the salts of which contain excess of basic elements, the COg capacity 
decreased and the urine became acid, contrary to expectation. This is attrib- 
uted to the incomplete oxidation of the organic adds of silage. The amount of 
calcium in the plasma was influenced by the quantity in the ration, but the 
changes were small compared with title variations in the intake. An experiment 
with a calf fed hydrochloric acid failed to show that the amount of calcium in 
the plasma is dependent upon the bicarbonate content. 

Ooiii|Mir«tive inTestlgations of the inllaence of calciuin ehloridi and 
calcinm €in*bonate on milch animala* A. Moaaw, H, Waoneb, G. SendLER, 
and E. OmmxsL (Landio. Vers. Sia*, 94 (J919), NO. i-f, pp. 4I--83).---Bxtenslve 
calcium balance experiments with lactating goats and sheep are reported, from. 



1922/ DAIRY FARMING DAIRYING. 75 

which It concluded that calcium eWorld Is as aatisfactory as calcium car- 
bonate for use as a source of calcium for the animal organism provided the in- 
take is not excessive. In some of the experiments the salts were taken in the 
form of mineral (bath) waters. Incidental reviews are included of the some- 
what controversial literature concerning the use of calcium chlorid as a mineral 
supplement to animal feeds In Germany. 

The market milk business in New Jersey, P. B. Bknnetch J, Dept. 
Agr. Jiul. 25 (1920), pp. 32, figs. H ), — This is a discussion of market milk prices, 
the cost of cattle feeds, and the problems of milk distribution. It is noted that 
hi the Oranges compulsory pasteurization effected unexpected economies in 
distril utlon by forcing several small dealers to combine. 

Dairy laws revised to April 30, 1021, compiled by P. M. Harwood (Mass. 
Dept. Agr., Dept. Bui. 38 (1921), pp. 34). — This supersedes a pamphlet pre- 
viously* noted (K. 8. U., 42, p. 073). 

Milk control in dairy plants In large cities, U. Meitrer (Ztschr. Fleisch u. 
Milchhgg., 31 (1921), No. 19, pp. 253-260, fig. 1). — A detailed description is 
given of the methods of chemical and f>acterU>logieal ..oiitrol used in operating 
ihe milk plant of the Konsiiraverein of Oldenburg. 

Standard methods for the bacteriological examination of milk, W. H. 
Park et al. (Boston: Amer. Pub. Health Assoc.. 1921, 3. ed.. pp. 24. lUh 1 ). — 
This edition is much more elaborate than the second (1910). Directions for 
making macroscopic colony counts (Petri plate method) are given in detail, and 
include methods for <letermiiiing the H-ion concentration of agar media. Dire«> 
tions for making the direct microscopic count (Brt^d method), tlie microscopic 
colony count (Frost’s little-plate method), and the sediment test are included. 

The Breed method is recognized as official for unpnsteurlzed milk. In view 
of the fact that the plate counts represent colonies ratlier than individual bac- 
teria in tlK* original milk, It is suggested that the expression “ official plate count 
2,(KK),()(K) ” be substituted for 2,000,000 bacteria per cubic centimeter ” when 
agar plate counts obtained by the standard Iwhniqiie are rei)orted. 

There is a bibliography of 30 references. 

The limitations of the reductase test for dairy work, O. i/ahn (Milch w. 
Zentbl, 49 (1920), Nos. 21, pp. 281-290, fig. 1; 22, pp. 299-303; 23, pp. 311- 
315). — The author cites data indicating considerable variation in the time* 
required for decolorizing methylene blue in the reductase test, and shows that 
this is due partly to the preiionderance of different types of bacteria and partly 
to temperature differeiKH^s. Accordingly, the reductase test is considered of 
value only for mixed milk having an average flora.” The optimum tempo ra- 
turt^ Is considered to be from 38 to 40® C., since decolorization is then most 
rapid. 

Heport on a bacteriological investigation of Dublin milks and the pure 
milk prqblem, J. \V. Bigger (Dublin: Ireland Local Oovt. Bd., 1921, pp. 4^* 
pis. 2). — The author reports results of a bacteriological examination of 100 
samples of niilk collected throughout a year in Dublin. Must of the counts 
were excessively high, and tubercle bacilli and lactose fermenting organisms 
were common, ll is thought that most of the contamination resulted from 
carelessness In milking. The problem of improving the supply, aside from 
pasteurization, is discussed, with particular regard to the tuberculin test 
and the establishment of a grading system on the basis of the bacteriological 
count. 

An Inquiry concerning the state of cleanliness of empty milk churns, 
R. H. OiTMXiiNG and A, T. R. Mattick (Jour. Hyg, [Cambridge^, 19 (1920), 
No. i, p. 84-^6 ). — ^The authors examined 500 empty milk cans as returned to a 
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railroad platform and found that 16 per cent were dry and apparently clean, 
28 per cent wet and apparently clean, 25 im cent had a bad odor, and 31 per 
cent showed traces of milk or had not been washed at all. Bacteriologleal 
examination of 21 of the cans showed only 5 that were satisfactorily cleaned 
and did not contain laetoae-fernienting organisms. 

The sterilization of empty milk churns by steam under pressure, A. T. R. 
Mattick (Jour, Hyg, [Cambridge], 20 (1921); No, 2, pp. 165-17^), —As a con- 
tinuation of the work of Gumming and Mattick, noted above, the author 
reports three series of experiments in sterilizing milk cans heavily contami- 
nated with bacteria from sour milk or sour whey. The cans and lids were 
washed with hot water and then steamed. Bacteriological conditions within 
the cans 24 hours later were usually not satisfactory unless the steaming lasted 
three minutes and the lids had been put on the cans as soon as the steam 
escape<l. 

A study of brown glass milk bottles with special reference to their* use 
in preventing: abnormal flavors due to light, B. W. Hammer and W. A. 
CoRDEs (Iowa 8ta. Research BuL 6) (1920), pp. 99-111). — In the experiments 
reported, milk exposed to sunlight in brown glass bottles had a higher bacterial 
content than milk exposed in ordinary milk bottles. This was due partly to 
the higher temperature of tlie milk in the l)i;own bottles and partly to the 
absence of the germicidal elTect of sunlight. Exposure to direct sunlight in 
the ordinary bottles Pleached the milk and caused the development of a pro- 
nounced tallowy flavor. These effects were absent from the brown bottle 
samples. The commercial use of brown botllt*s is not recommended because 
the cream line is not visible and sediment can not be readily observed, but 
consumers are advised to keep ordinary bottled milk sheltered from the dinjct 
rays of the sun. 

The manufacture of glass milk bottles, A. L. Brown (Glass Indus.. 2 
(1921), No. 11, pp. 259-202). — An account is given of the mixture used and 
methods followed in making glass milk bottles, and the advantages of the 
glass milk bottle over other containers are considered. 

One of the fir.st considerations in making glass milk bottles is the color. 
•‘This color is just a faint tint of pink which gives a richer appearance to the 
' milk. Should there he too much color in the bottle the milk will look bloody, 
especially if there are any streaks. On the other hand, should the color be 
too low, and of course by low is meant green, the milk will look w*eak and 
thin.” 

Two organisms of a commercial lactic starter, S. H. Ayers and 0. S. 
Mudge (Jour. Dairy 8ci., 4 (1921), No. S, pp. 21/0-249). — The authors, working 
in the Dairy Division of the U. S. De{>artment of Agriculture, isolated cultures 
of two streptococci from a cemmercial butter starter. One organism was a 
strain of the Streptoeoccus lacticus group and the other corrt*sponded to the 
8. kefir type. The fonner in pure culture produced but little volatile acid in 
milk although the total acidity w*as high. The latter, however, in the presence 
of the former caused production of volatile acids in considerable quantities. 
The Characteristic acidiiy and flavor of the original starter was teproducied 
when the two organisin.s were combined In one culture. The pronounced asso- 
ciative action of the two organisms is attributed to the fact that 8, laoiims 
..yifonverts the nitrogenous material of the milk into a form readily availabto 
^ ‘for 8. kepr, thereby promoting the growth of the latter. ‘ 

Tolatfle acid production of Streptococcus lacticus and the organisms 
associated with it in starters, B. W. HAUum (Imva Bia. Research Buh $S 
(1920), pp. 69^96, 96a^96c). author describes the cultural and uiorpho- 
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logical features of 8, dtrovorm and S, ptiracUrovorvs n. s., two organisms 
found associated with 8. laeticus in starters, and reports observations on the 
acid production of starters containing these organisms. jSf. citrovorus does not 
grow on whey agar at 37® C. and does not alter the color of litmus milk. 8. 
paraoitrovorns makes the same growth at 37® as at room temperature and 
turns litmus milk red, usually without coagulation, fif. citrovorus is common 
in commercial starters, and was the type whose acid production was discussed 
in Research Bulletin 55 (E. S. R., 43, p. 75). 8. paracitrovorus was found only 
rarely in commercial starters. 

Each of tlie associated organisms causes the production of volatile, acid 
when grown in cultures with 8, larMous. llie author’s experiments indicate, at 
least in the case of 8. citrovorus, that it is the lactic acid produced to' 8, 
lacUvus and not the presence of a living lactic acid bacterium which enables 
the associated organism to grow and produce volatile acid. The optimum con- 
centration of lactic acid for growth of the associated organisms was lower than 
the maximum lactic acid producing capacity of 8. lacHcus, Both organisms 
were able to utilize citric acid as a source of volatile acid. Since citric acid 
is a normal constituent of milk, it is suggested as a source of the volatle acid 
produced by the associated organism when grown in pure cultures. Of the 
two, K. paracitrovorus lias a greater capacity for producing volatile acid. 
There was also Indication Uiat this species can of itself produce a small amount 
of lactic acid. 

In (‘oiimiercial cultures and in starters carried by creameries 8. laeticus was 
found li> be much more numerous than its associated organisms, forming in 
some cases more than IX) per cent of the flora. 

There is a bibliography of about 40 titles, mostly bacteriological studies on 
the riiiening of cream. 

The type of lactic acid produced by starters and by the organisms iso* 
lated from them, B. W. Hammer (Iowa 8ta. Research Ihil, 65 (1920), pp. 

— The author prepared zinc salts of the lactic acid produc'ed by 
starters, and 8tu<lie<l their optical properties, sometimes by direct observation 
with the polarlscope but more frequently by determining the percentage of 
water of crystallization. 

In all the comiuercaal starters c'xainined the lactic acid was partly in the 
inactive form. Since pure cultures of 8tr€ptococvus laeticus were known to 
pnxluct' only d-lactic acitl, it is (*oncIude<l that the starters were mixed cultures. 
A study of mixed cultures of 8. laeticus and the two associated organisms 
described in Kesearch Bulletin (>3, noted above showe<l that some inactive lactic 
acid was always present although the percentage was variable, particularly 
with 8. citrovorus. The i)resence of living K. laeticus in the mixed cultures was 
not necessary for the production of the inactive acid, provided some d-lactic 
add had been formed before the destruction of 8, laeticus. Of the two asso- 
ciates] organisms paracitrovorus was the more active in producing Mactic 
acid. Some results were obtained which indicate that both organisms may be 
able to change ddactlc acid into Mactic acid, but critical test of this was not 
secured owing to the lack of a suitable medium free from citric acid and carbo- 
hydrates. 

New angles to the starter-maker’s problem, B. W. Hammer (Jour, Dairy 
Bd,, 4 (1921), No. 4, pp. ^77-285).~The author reviews the work reported in 
the two publications noted above and discusses the results with reference to 
the making of startera, 
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A practicum of bactertology^ and protozoologjr (Praktikum der BakterioUh 
gie und Protozoologie Jena: Oustav Fischer^ 1920 , ed,, rev. and efU., pts. i, 
pp, VJ-\-lS0f figs. 54; 2, pp. VIIJ+UB, figs, 128). — In the first part of this new 
edition of the work previously noted (E. S. K., 26, p. 882; 34, p, 876) bacteriology 
is dealt with by K. Kisskalt, The second part on protozoology is by M. Hart- 
mann. 

Studies on bacterial nutrition. — I— III, T. THjbrrA and O. T. Avkey (Jour. 
Fijppt. Med., 3S (1921), No. 6, pp. 7^3-771; S4 (1921), Nos. 1, pp. 97-114; 5, pp. 
455r-466 ). — Three studies are reimrted: 

I. Growth of Bacillus influenzae in hemoglolm-free media, T. Thjdtta. — 
Experimental evidence is presented that B. influenzae will grow profusely on 
hemoglobin-free media consisting only of plain broth and emulsions or extracts 
of mucoid bacilli or B. proteus. The growth-inducing property of ’these 
emulsions and extracts is not destroyed by boiling or by filtering through 
Berk ef eld filters. It is suggested that the growth-stimulating effe<*t of the 
bacterial extracts is due possibly to substances of the same nature as vitamins. 

IT. Growth accessory suhstances in the cultivation of henwphitic hacillU T. 
Th.ii)ttii and O. T. Avery. — In a further Investigation of the growth require- 
inents of the so-called hemophilic bacilli and of tlie significance of growth acces- 
sory substances in bacterial nutrition, the addition to plain broth of extracts 
of yeast, tomatoes, green peas, or beans in dilutions as high as 1 : 1,000 sufficed 
to initiate growth of Bacillus influenzae w^hen seeded from blood me<lia, und to 
maintain grow’th for one or two transfers but not more. In the case of the 
tomato the extract was prepared by boiling crushed ripe toinatm's for 10 
minutes, filtering the juice through a BerkefeM filter or centrifuging, and 
adjusting the extract to the original H-ion concentration of pH =4.2. With 
the other materials an aqueous suspension of the material was adjusted to 
pH=4.C, boiled for 10 minutes, and filtered or decanted. The extracts we!*e 
found to lose their activity on autoclaving and on adsorption l>y bone charcoal. 
These properties, combined with the fact that the extracts resist boiling for 10 
minutes and filtering through a Berkefeld filter, point to a chemical nature 
analogous to that of vitamin B. 

The failure of continued growth of B, influenzae is a simple medium enriched 
by one of these extracts is attributed to the exhaustion of the second heat- 
stable growth factor carried over from the original blood culture. The authors 
conclude’, therefore, that “ the hemophilic bacteria of which H. influenzae serves 
as a type require for their growth .two distinct and separable substances, both 
of which are present in blood and neither of which alone suflfices. These sub- 
stances are (1) a vitamin-like substance which can be extracted from red blood 
corpu.scles, from yeast, and from vegetable cells, which is relatively heat-hihile 
and absorbed from solution by certain agents; and (2) a so-called X substance 
which is present in red blood cells, is heat-stable, and acts in minute amounts.” 

III. Plant tissue, as a source of growth accessory substances, in the cuUivn- 
tion of Bacillus influenzae, T, Thjiitta and O. T. Avery, — This Is a further study 
of the nature of the X substance In blood. 

When complemented by the V factor in the yeast extract, a 1; 2,000,000 
dilution of crystalline hemoglobin proved sufficient to stimulate the growth of 
B. influenzae. In media containing freshly laked bipod (?ells both the X and 
the y factors were present In amounts sufficient for growth in a concentra- 
tion of 1 : 10,000. In greater dilutions growth did .not take place unless the 
V factor was supplied. On adding the V factor the X factor proved still 
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effective In concentrations as low as 1 : 1,000,000. The X factor was found to 
resist autoclaving at 120® O. for 45 minutes and to be still active In blood 
charcoal which reacts positively to the benzidin test. Like the V factor, It 
can be adsorbed by bone charcoal, the adsorption being facilitated by heat. 
It is considered of significance that the bone charcoal not only adsorbs the X 
factor but also the benzidln-reactlng substance from hemoglobin. 

The parallelism of the presence of the benzidin reaction in blood derivatives 
and their ability to promote growth of B. influenzae suggested that the ben- 
zidin reaction might serve as an indicator of the presence of the X factor In 
other substances. This was confirmed In tl\e case of potato. Haw potato -was 
found to furnish both the V and X factors, as show^i by the fact that luxuriant 
and continued growth of influenza bacilli took place in media containing no 
blood derivatives, meat extractives, or animal peptones provided unbeated 
potato was added to tbc medium. Unbeated potato in plain bulTer solutions 
of so'diiim and potassium phosphate (pH=7.5) fulfilled the necessary growth 
requirements of this organism. 

These results are thought to be of wide significance in furnishing additional 
proof that bacteria as well as the higher animals require growth accessory 
suiistances. “ B. influenzae has heretofore been considered an obligate hemo- 
I>hile, The present studies indicate, however, that the hemophilic property of 
this group of organisms has been based on a lack of knowledge of their 
essential nutritional nee<ls. . . . On the basis of the facts presented, it seems 
not unreasonable to assume that nutritional deficiency in the cultivation of 
other bactoriu may be overcome by the addition to culture media of the ap- 
propriate growth accessory substances.** 

Growth requirements of influenza bacilli, T. M. Rivkrs and A. K. Poolk 
(Uul, Johnft Uopkim tlonp , {1921), No. 567/, pp. 202~20Jf). — As the result of 

an investigation of the phenomenon of augmenttnl growtli of intliienza bacilli 
in symbiosis with other bacteria under various conditions, the authors have 
arrived at the conclusion, similar to that above noted, tliat two substances are 
essential for the growth of influenza bacilli. Both are in blood. One resists 
autoclaving half an hour under 15 lh.s. pressure, the other flows not. The 
autoclave-stable substance is not hemoglobin, aUhougb it may be derived from 
tile blood pigment, and as yet has not been found outside of blood. The 
oufoclave-labile subslntu^e has been obtained also from yeast.” 

The function of the symbiotic bacteria is considered to be the synthesis of 
the autoclavo-lafjilc factor. 

Growth of influenza bacilli ivithout blood, T. M. Hjvlrs {Jour. Anicr. Med. 
Asxoc., 7G {1921), No. 25, pp. 1744, 1745).— Tho autoclave-stable factor in blood 
necessary for the growth of Pfeiffer’s bacillus, as noted above, has been found 
In eggs as an autoclaved egg infusion broth, made with or without peptone, 
has, on the addition of yeast, supported tlie growth of influenza bacilli for 
many generations. 

The nature of the elTect of blood pigment upon the growth of Bacillus 
influenzae, P. Fitiies {Brit. Jour. Expt. Bath., 2 {1921), No. 1, pp. 76-^5). -—The 
relation of the blood pigment in the culture medium to the growth of B. 
influenzae is considered to be of the same nature as the relation of the pig- 
ment to the oxidation of guniacouic acid, the pigment acting as a catalyst 
to accelerate th^ transfer of oxygen from a peroxid in the medium to the 
bacillus. Similarly, the more copious growth of the bacillus on blood altered 
by heat or digestion Is thought to be due to tlie fact that in tlie changed blood 
the pigment Is in the form of hematin and in the unchanged of hemoglobin 
and methemoglobln. The hemoglobin, having a stronger affinity for oxygen, 
tends to divert the oxygen from the bacillus, which consequently fails to grow. 
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Growth of Bacillus laRuenzae without the prcNseuce of hemogloMit, 
A. W. Williams and O. B. Povitzky {Jour. Med. Reaearch, 42 (iPSi), A’o* 4 , 
pp. 405-417). — This paper constitutes a further contrihution to the knowletige 
of the growth requirements of B. influenzae. Evidence is presented that in- 
fluenza bacilli may continue to grow in mixed mass culture with certain micro- 
organisms on the surface of certain media containing no hemoglobin through 
an indefinite number of successive culture generations, but will not grow on 
such media witla dead cultures of the same stimulating organisms or their 
extracts. These results Indicate that the X and V growth -promoting factors 
of ThjOtta and Avery are present in certain living organisms. 

The supposed importance of vitamins in promoting bacterial growth, 
J. W. MXbod and G. A. Wyon (Jour, Path, and Baet.. 24 (1921) ^ No. 2^ pp. 
205-210). — Two lines of investigation are reported upon briefly. 

The first consisted of a study of the effe(*t of materials containing vitamin B 
upon the growth of Staphylococcus aureus in a basal medium consisting of 
potassium acid phosphate 0.4 per cent and agar 2.5 per cent, brought to an 
H-ion concentration of pH~7 to 7.6 with NaOH. To 5 cc*. of this medium 
additions were made of materials known to contain water-soluble B, others in 
which water-soluble B was kuown to be absent, and others whose content 
of B was uncertain. The tubes with minimal quantities by dry weight of 
these substances giving growth were reeortied. Amino-acid determinations of 
the same materials were also made. 

The best results were obtained with guinea pig kidney and with a chance 
growth of mold. In general, substances known to contain vitamin B were 
more potent than those not containing it, milk and bran being exceptions 
A comparison of the chemical and physical properties of yeast extract as a 
staphylococcus stimulant with the properties of vitamin B gave marked dif- 
ferences in regard to the effect of alkali and heat and precipitablllty of fuller’s 
earth. A comparison of amino-acid content with potency showed that the 
growth was not entirely due to amino acids. Nucleic acid, uric acid, urea, 
eaffein, and alloxan had individually no appreciable effect. 

The secoi^ part of the investigation was concerned with the nature of the 
growth-promoting property of fresh blood or serum for organisms like the 
pneumococcus and iiieiiingococcus. The metliod adopted was to inoculate with 
dilute emulsions of the bacteria under examination series of tubes of bouillon 
to which blood stn-um and other substances to be tested had been added, 
plate the fluid media on serum agar plates, and incubate for varying periods 
of time. 'The results oi)tained indicated that the growth-promoting power bears 
no relation to the known vitamin content. The growth-promoting power for 
pneumococci was to some extent destroyed by heating the 8<^runl, while that 
for meningococcus was only slightly altered or increased. It was also found 
that tryptic and ijeptic digestion of serum and blood completely destroyed 
the iK)wer of promoting the growth of meningococcus and of pneumococcus. 
This is' thought to indicate that the growth-promoting property of blood for 
these bacteria must be different in nature from the known vitamins. 

Food accessory factors In bacterial growth. — VI, Further observations 
on the substances necessary for the growth of Pfeiffer’s bacillus, D, J. 
Davis (Jour. Amer. Med Assoc., 77 (1921), No. 9, pp. 68 S-eS$, fig. i),— Attention 
Is called to earlier papers of the author (E. S. R., 89, p. 668) in which was noted 
the fact that in the cultivation of hemophilic bacteria there appeared to be nec- 
essaiy two substances. One of these is A heat-stable substance closely identified 
with tlie iron-containing pigments of the blood, and the other a factor raiding 
In fresh animal and plant tissues and in many bacteria, and the activity of 
wh|<:h is destroyed by autoclaving for 15 minutes or boiling for a longer time. 
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These earlier observations have been corroborated by recent work, and certain 
other observations have been noted as follows: On addinj? blood to a plain 
medium and heating to different temperatures and for increasing periods of 
time, it has been noted that with increasing temperature the time necessary 
to obtain a favorable medium for the growth of Pfeiffer’s bacillus becomes less 
and less, as does also the time necessary to destroy the growth-promoting 
factor. At GO® C. growth Is not profuse unless this temperature is applied for 
from 2 to 5 hours, but it the temi)erRture is continued for 2 or 3 days no growth 
will result. At 80® growth is profuse If the medium is heated for from 5 to 10 
minutes, but ceases after heating from 24 to 30 hours. At 100® a few minutes’ 
exposure is sufficient to allow profuse growth and 1 or 2 hours to destroy the 
growth-promoting i)ower. The activity of the heat -labile factor in carrot juice 
and in blood was destroyed by treating with small amounts of hydrogen i>eroxid 
for 1 hour. 

In discussing the meclionism of the reaction between the two growth-pro- 
moting substances in blood, the rM)ssibility is suggested that the heat-labile 
substance may somehow control or make available the inm in the pigmented 
portion of tiie hemoglobin molecule. This raises the question, “ Do vitamins 
or vltaininlike substances influence or to some degree control the metabolism 
of other elements in th(‘ body such as phosphorus, iodin, and caUauin?” As 
substantiating this idea, attention is called to the relation apparently existing 
between fat-soluble A and iiliosphonis in tlie causation of rickets. 

ritravlsible and filterable viruses, \V. E. King {North Amer. Vet,, 2 
(1921), Nos. S, pp. 112-116; pp. -In the course of tlie first paper, 

in which four re(*ent papers relating to lilterahlo viruses are reviewed, tlie 
author tabulates 38 affections <lue to sucli organisms, with the name of the 
original investigator and the year discovered. This table also includes refer- 
ences to the publications in wliicb tiie discoveries were reiKirted, which are to 
be found in tlie list of 43 W’orks. 

In the second paper four additional articles are reviewwi. 

f Report of the] department of veterinary science, J. II. Paige (Masaa- 
vhuaetts i^ta. Rpt. 1920, pp. ooa-60a). — Investigations relating to t^je diagnosis 
of lUivterium pullorum infection in the domestic fowl were completed during 
the year. 

The studies relating to complications and prevention of and inherited im- 
munity to hog cholera were <*oritinued. The w^ork has shown beyond a doubt 
that hog cliolera of the usual type can l»e pre\ented by the use of antihog 
cholera serum and virus, and there are indications that one application of the 
simultaneous treatment to weaned pigs po8S(*ssing an inherited immunity is 
sufficient to protect the animal from the usual type of hog cholera throughout 
Its life, in w'hich ease tiie expense and trouble of the usual [iractice at present 
of giving 'weaned pigs a single dose of antihog cholera serum and then at the 
uge of 12 to 14 weeks giving borli serum and virus may be avoided. 

Two siiecial problems were investigated during tiie year by J. B. Lentz, namely, 
tile cause of premature birth, followed i>y sterility, metritis, et(*., iu cows, in 
the college herd, and the cause and control of a disease which caused the loss 
of a large number of birds in tbe flock of the poultry department. An account 
of the loss of chickens at the poultry plant througli a disease due probably to 
Mierocoeom tetragenua, by Ooodale, bus been noteil (E. S. K., 45, p. 79). 

Xdve stock sanitary laws of Montana; also rules and regulations and 
orders of the Montana Livestock Sanitary Board (Mont. Live Stock Sanit 
Laws, 1 (1921), No. 4, pp. 7d).— The live ^stock sanitary laws, rules, regulations, 
and orders are brought together for ready reference. 
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Western tiiiieeseweed (Helenium hoopesii) as a poisonous plants C. D. 
Mabsh et At. (U. 8. Dept. Agr. Bui. 947 (1921) , pp. Ifi , pU. 2, ftps, 5). — Investi- 
gations of H. (Dugaldia) hoopeaii, which has become very abundant on some of 
the more elevated and overgraze<l stock ranges of the West, especially in Utah, 
have shown that it is the cause of the disease of sheep known as the “ spewing 
sickness,** and to be poisonous to cattle. A preliminary account of this affection 
by the senior author, published in 1916, has been noted (E S. R., 36, p. 660). 
Tlie authors have worked out in detail the symptoms produced by the plant, the 
pathology, and the toxic dosage, and it has been shown that a permanent in- 
jurious effect may be produced upon the animals which eat any considerable 
quantity of It. 

The study of the habits of the plant and experimental work on methods of 
control have shown that little can be act^omplished by attempts at extermination, 
and that restoration of the range by growth of other plants is an exceedingly 
slow process. 

“ The poisonous principle of ff. hoopesii is an easily decomposed glucosid to 
which the name * dugaldin ’ has been given. This is a white. amori>hous solid, 
soluble in alcohol, less soluble in water and chloroform. With tannic acid It 
forms a sparingly soluble compound which Is only slightly poisonous. 

“ There has been found no iinHlicinal remedy which can i)e used effectively in 
treating poisoned animals. From the practical standpoint of the man handling 
live stock on a sneezoweed range, it is important that the herders should know 
the plant and appreciate the serious results from grazing upon 11. Then It may 
be possilde by proper handling of herds to prevent most of the losses.*’ 

Technique for the early diagnosis of habronemiasis, J. 11. HormTcrKS 
(Vet. Jour., 77 (1921), No. 554, PP* *^00, SOD . — The author describes a method, 
consisting of syphonagc, which permits reliable diagnosis in a perio<l of some 10 
minutes. The mucin thus removed from the walls of the stomach Is said to con- 
tain myriads of the nematode. 

Concerning rinderpest, I— V, K. Schern et al. (Ztuchr. Infrktionxkrank. w. 
Hyg. Hauetiere, 19 (1918), Nos. 8, pp. 198^196, pis. 4 : 4 ^ PP- 293-305, fig. 1; 20 
(1919), Nss 2, pp. 117-121; 21 (1920), Nos. 7, pp. 82-96, figs. 2; 2, pp. 122-131, 
figs. 2 ). — Several contributions by Schern and his associates on studies of 
rinderpest are respectively as follows: (1) Spontaneous Clinical Recovery in 
Rinderpest, (2) The Rinderpest Blood Findings of Braddon, (3) The Resistance 
and Incubation in Experimental Rinderp<'St of Anatolia and Podolia Cattle, (4) 
The Effect on Friesland Cattle of Rlnderpe.st Serum from Anatollfi and Podolia 
Cattle and Observations upon Piroplasma parrum (East Coast fever) in Turkey, 
and (5) Conditions Observed in Cattle Following Recovery from Experimentally 
Induced Rinderi>est, with a Further Note on Slaughterhouse Observations of 
Cattle in Constantinople. 

Tick control in Trinidad (Agr. News fBarhados], 20 (1921), No. 504, pp. 
260, 262 ). — ^This is a paper by the Government Veterinarian of Trinidad. 

A fatal undiagnosed disease of cattle in the State of New York, W. A. 
Hagan (N. Y. Btate Vet Col Rpt, 1919-20, pp. 119-127).— The author reports 
upon investigations of a disease of cattle made in the fall of 1939 In Onolda 
County. The worst focus of the trouble, so far as present infoniuition goes, 
was in Oneida and Jefferson Counties, but It is known to have occurred in 
Oswego and Broopie Counties and evidence is strong that It also <K*curred in 
Delaware County. Certain practitioners have stated that fhey have seen this 
disease each year since 1917, but in former years there were fewer cases. It 
is thought that in 1919 the number of cases must have run into the hundreds and 
perhaps thousands. 
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While it was thought te be hemorrhagic septicemia, the investigation Indi- 
cated that it was not, or that if the affection was licmorrhagic septicemia it was 
of a very unusual type. All efforts thus far made to diagnose the disease have 
failed. While it has been regarded as infectious, the possibilities of its being 
caused by some plant or fungus poison was not lost sight of, since there were 
no lesions but what might conceivably be produced by a toxic substance from 
a plant. 

The coccidiosis of sheep, M. Lkbche {Arch. Protistenk., 42 (1921), No, 3, 
pp, 380-399, pi. 1). — Biological studies of the causative organism are reported. 

Pseudomonas pyocyaneus Mig. as a factor in pneumonia of swine, K. R. 
Birch and J. W.‘ Benner (N, Y. State Vet, Ool, Rpt„ 1919-20, pp, IO4-II8),— 
The authors report upon an outbreak of swine pneumonia kept under close 
observation, where P. pyoeyanem appeared so prominently and regularly that 
they believe it to be a causative factor In the losses resulting. 

“ We. have seen this form of pneumonia affecting young and old hogs, bog 
cholera susceptibles, Immunes, and hyperimmunes. The disease may develop 
either slowly or quickly. Cough, dyspnea, and thumping are prominent 
symptoms. Hyperimmunization seems to be a predisposing cause, as does a 
dusty earth floor. 

“ The disease traveled slowly but persistently, and was controlled effectively 
by Isolating the sick and placing the well animals on disinfected and dampened 
concrete floors, thus protecting them almost entirely from dust. 

“Experimentally the disease crmld not be produced in healthy animals in 
typical form either by feeding, inhalation, subcutanetms or intravenous in- 
jections, nor did healthy animals jienned with the sick in quarters free from 
dust contract it. Some primary devitalizing influences seem to be a pre- 
requisite. Salt solution suspension of B, pyovyancuH grown on slant agar, 
injected intravenously in large doses (20 cc.), later in smaller doses (3 cc.) 
to young shotes, produced immediate distress from which the animals rallied 
temporarily only to die of septicemia a few hours later. Still smaller doses 
(0.5, 1, and 2 cc.) produced a slight temporary distress followed usually by 
recovery, l)Ut In one case paralysis of the hind legs developed. ^ Bouillon 
cultures of the organism administered intravenously in large doses produced 
paralysis but failed to produce death. 

“ W'e have observed this form of pneumonia in the field associated with hog 
cholera, with lung worm infestation, and following exposure incident to shipping 
or prolonged exposure in dusty yards, and in spite of the fact that we failed 
t'xperi mentally to transmit the disease in typical form by artificial .means, 
our observation.s lead us to believe that B, pyocyaneus, wlien once it gains a 
foothold in the lung tissue, plays an active and important part in destroying 
hogs that otherwise would recover. 

“Bacterins, made from the strains of the organism found active in this 
outbreak, administered frequently and in large doses seemed to have some 
curative value, but imineiliate aud sure results following their administration 
were not the rule,*' 

Stephamirosis of swine ani Stephanurus dentatus Dies., K. J. Skbjabtn 
(Bui Soo. Path, Exot., 14 (1921), No, 1, pp, ^7-5^, figs, 5),— Records of the 
occurrence of 8, deniatus are first reviewed in connection with references to 
the literature, followed by a technical description and drawings of the male. 

On the presence* of cryptococci In the digestive tube of a lymphangitic 
horse, Dsscazsaux (Bui, 800. Path, Exot,, 14 (1921), pp, 66-69, figs, 2), — A 
horse which was recovering from epizootic lymphangitis died from gastro- 
intestinal indigestion, a diagnosis confirmed at autopsy. Cryptococci were found 
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not only In the specific lesions but also in the gastro-intestinal canal, particu- 
Inrly in the stomach and small intestines, where they appeared to b'e saprophytic. 
While this is believed to be the first case of the kind recorded, the author 
thinks it Is not an isolated one. 

Studies on the chicken nematode, Heterakis papillosa Bloch, W. A. 
Rilky and L. G. James {Jour. Ainer. Vet. MeJ. Assoc,, 59 (1921), No. 9, pp, 
B08-217). — ^Thc experiments, in which eggs in the motile embryo stage were 
fed to incubator chicks and the progress of their development fallowed, led 
to the conclusion that this parasite does not migrate in the course of its de- 
velopment as does Ascaris lumhricotdes and Belascaris cati. It was found that 
eggs subjected to a long period of freezing were capable of developing to the 
infective stage in practically a normal period. IjOw temperatures maintained 
for long periods, however, Injuriously affected a number of eggs. As regards 
their effect upon a host, the author concludes that the worms are a cause of 
unthrifty condition and a source of loss to the poultryman. 

As regards remedial and control measures, the authors state that they are 
convinced that the commonly recommendefl drugs are of little real efficacy, 
and that no remedy has been devised w'hich can be said to be a satisfactory 
control. Their experiments show that the eggs can be reared to the infective 
stage with ease in a 1 : 1,000 solution of bichlorid of mercury, and tliat this 
is true of eggs of Ascandia perspidllum also. * It is pointed out that the post 
can best be dealt with and avoided by the selection of clean, dry runs and well- 
lighted houses, kept thoroughly clean. 

BUBAL ENOINEEBING. 

Irrigation, Babois, A. Nobmandin, Denain, JmxintfeBE, E. BI^lime. Carle, 
Habdel, a. Chudeau, and H, Roussilhe {Cono. Apr. Colon. 1918, 

Com.pt. Rend, Trav., vol. 1, pp. 361-550). — This section contains a number of 
reports on questions relating to irrigation, including irrigation in Java, British 
India, Indo-Chlna, French India, Madagascar, and French Central and West 
Africa. c 

Administration report, with statistical statements and accounts for 
1919—20, F. W. Woods and F. D. Gordon {Punjab Irrig. Dept. Admin. RpU 
1919-20, pp, pis. 20). — This report covers the 

work of the Punjab Irrigation Department for the year 1919-20, and contains 
statements with diagrams indicating areas irrigated by major and minor ir- 
rigation w’orks and financial results of Punjab canals for the year. 

Conveyance losses of water on U. S. Keclamation Service irrigation 
projects, E. A. Moritz {Reclam. Ree. {U. S.], 12 {1921), No. 4, pp. 180-182 ). — 
Data from measurements of seepage losses during seven years from U. S. 
Reclamation Service canals are reported and discussed. 

Excluding two extremely low results, the lowest indicated loss from 22 
projects shows a mean of 24.8 per cent from the Tieton projififcl^ Washington. 
The highest loss for the period was 53.2 per cent for the Carlsbad project, New 
Mexico. The average loss for all the projects, exclusive of the two eUSjjittely 
low los.ses, was 36.1 per cent. Prom this it is considered fair to assume that 
25 per cent is about the minimum loss that may saf^y be estimated under 
favorable conditions, and that 50 per cent is sufficiently high for a well-planned 
project under favorable conditions. The commonly accept^ theory that the 
seepage losses from canals decrease with time Is not borne out by the data 
pres^ted. 

Data from 277 measurements of actual and relative losses from 24 dllfierent 
classes of materials are also reported, showing that cloy, clay loam, and gumbo 
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and sandy loam indicated an average loss as low as or less than that from con- 
crete. The highest losses were Indicated hy gravel and sand. It is stated that 
the two mpst common methods of preventing seepage losses are lining with 
concrete and puddling with silt. Since concrete lining Is very expensive, it 
should be resorted to only after all other means have failed, especially if con- 
crete materials are not readily available. 

Use of explosives in blasting stumps, G. R. Boyd (U. *Sf. Dept. Apr,, Dept 
Circ, 191 (1921), pp. 15, ftps. 5). — Serailechnical information is given covering 
the important details of stump-blasting operations. 

The restilts of cooperative experiments on the use of TNT and picric acid 
for stump blasting, conducted by the University of Wisconsin, the U. S. 
reou of Mines, and the Depnrlmcnt of Agriculture, are also briefly reviewed, 
indicating that the average charge used on 21 white-pine stumps in clay soils 
was 0.0274 oz. of picric acid per square inch of cross sectional area, or 0.2466 
Ib. pen square foot. 

Special attention is devoted to jdaclng, loading, priming, tamping, and firing 
the charge and splitting stumps. A list of safety measures to be obst*rved 
is Included. 

Ooncrote designers* manual, G. A. Hool and C. S. AVhitney (New York 
and London: McOrair-Hill Book Co., Ine., 1921, pp. Vn-\-276, pgs. 83). — This 
manual contains formulas, tables, and diagrams for the design of reinforced 
concrete structures, including slabs, flat slabs, rectangular beams, I-beams, 
columns and footings, and structures requiring shear reinforcement and sub- 
jected to bending and direct stress. Rules pertaining to design and working 
stresses in accordance with the Joint Committee recommendations, the Ameri- 
can Concrete Institute reconiniendatlons, and the New York and Chicago build- 
ing code requirements are included. 

The disintegration of concrete in alkali soils, G. M. AVilliams (Jour. 
Kngin. Imt. Canada, Jf (102t), A’o. 8, pp. tipfi. 8). — A brief revi€*w and 

summary is given of work on the subject <‘onducted by the Montana Kxperi- 
ment Station, the U. S. Bureau of Standards, the Wyoming Experiment Sta- 
tion, tlie XT. 8. Department of Agriculture, and tlie U. S. Reclamation Service, 
q'he dift'erent studies have included work both in the laboratory and field, and 
have dealt with all qualities of concrete and mortars exposed to a wide 
variety of conditions. 

The laboratory studies agrw that disintegration is due primarily to reaction 
between the salts in solution and certain constituents of the cement. Dis- 
integration is first a chemical action which may under some condiHons be 
acfrelerated by crystallizatic.n of the resulting products as well as by the 
alternate wetting and drying and the action of the elemonls. 

The field investigations verify the results of tl»e Iai>oratory studies, and a 
study of the conditions indicates that the rate of disintegration is dependent 
upon the concentration of salt solutions, charactortistics of the concrete, and 
exiK)8ure conditions. Sulphates appear to he the most injurious. Chlorids 
and (Carbonates are usually present, but their effect on the reactions has not 
l>een definitely established. Concrete of the highest quality, based upon pres- 
ent standards, has been seriously affected In waters containing high coriccn- 
trations of sulphate salts. Concentrations of salts in soil water var>^ so greatly 
within short distances that the present knowledge of underground drainage 
conditions does not* permit the drawing of definite conclusions as to the maxi- 
mum concentrations which may be encountered in any locality. 

The conclusive demonstration that concrete of the best quality may be dis- 
integrated is taken to Indi^te that the first step of the investigation is com- 
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pl0te* The second step Is considered to be the finding of some means of pre- 
venting dlsintegx’ation of concrete by alkali salts other than by drainage, and 
is thought to be dependent upon chemical reseai^Jh. It is pointed out In this 
connection that a cementing material is needed having all the good properties 
and advantages of Portland cement with the additional Quality of immunity 
to the action of alkali salts. 

Prolonging the life of farm timbers, L. Lee (N. Y. State Col, Fareetryt 
Syracuse Vniv., Circ. Si (1921)^ pp. 22, figs. 5). — Practical information on the 
preservative treatment of farm timbers is presented in this circular. This 
includes descriptions of surface treating and impregnation methods. 

t'he heat conductivity of building and insulating materials and heat 
permeability factors of new structures, O. Knoblauch, K. IIaisch, and H. 
Reihbb (Gmdhts, Ingen., iS (1920), No. 52, pp. 607-628, figs. i). — In part 1 of 
this paper laboratory apparatus is described for determining the heat trans- 
mission coeflfcient of Insulating and structural materials in calories per hour 
per degree Centigrade difference in temperature, through a cube of a mate- 
rial having edges 1 meter long and with four of the six faces completely pro- 
tected against heat transmission. The results of tests of a number of mate- 
rials are also reported. 

In part 2 studies are reported with experimental buildings to determine the 
permeability of building materials for heat and their heat tramsmission coeffi- 
cients. It is generally established that the heat transmission coefficient for 
most building and insulating materials increases with temperature, specific 
gravity, and moisture content. The results from the testing apparatus and 
from the experimental buildings corresponded closely. It is recommended that 
in testing damp materials the smallest possible temperature differences be 
used to avoid variation in moisture content during test. 

Public Boads (U. 8. Dept, Agr., Public Roads, 4 (1921), No. 5, pp. 24, figs. 
12). — This number of this periodical contains the usual projwt statements 
under Federal-aid allowances approved in July, 1921, and the following 
articles : 

Preliminary Report on the Bates Experimental Road, by C. Older and H. F, 
Clemmer (see below) ; U. S. Supreme Court Upholds State Taxation of (luso- 
line, by W. J. O’Leary ; 9,245,195 Motor Cars and Trucks Registered First Six 
Months, 1921, by A. P. Anderson ; Maryland’s Road Accident Map Shows Great 
Danger of Speed, by H. D. Wllliar, Jr.; The Field of Highway Research, by 
W. K. Hatt ; The Need for Tree Planting Along the Public Highways, by F. W. 
Besley; and The Effect of Tax Limits on County and Municipal Bonds, by 
0. B. Massllch. 

Preliminary report on tbe Bates experimental road, C. Oldeb and H. F. 
Clemmeb (U. S. Dept. Agr., PubUc Roads, 4 (1921), No. 5, pp, 3-11, 22, 24, 
figs. 8). — Tbe so-called Bates experimental road which has been constructed 
by the division of highways of the Illinois Department of Public Works and 
Buildings in cooperation with the Bureau of Public Roads is described. 

The purposes of this experimental road are (1) to determine in so far as 
possible the resistance of the various kinds and types of pavements to heavy 
motor-truck traffic, and (2) to secure such data and information as will enable 
the highway engineer to attempt the design of road surfaces with some degree 
of confidence and accuracy. The road Is laid out on a relocation 2J miles long*'^ 
There are no curves in the alignment. The grades vary from zero to 0.4 per 
(*ent, with an average grade of 0.1 per cent, the maximum and minimum grades 
extending over very short distancea subgrade soil is uniformly a brown 
silt loam. 
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The roacl i« surfaced with seven general types of pavement, as follows; (1) 
Portland cement concrete, (2) 3 and 4 in. lug brick constructed monolithic 
with a Portland cement concrete base, (3) 3 and 4 In. lug brick constructed 
semimonolithic with a Portland cement concrete base, (4) 3 and 4 iii. bitu- 
minous-hlled lug and lugless brick on Portland cement concrete base, (5) 3 
and 4 in, biturninous-fllled lug and lugless brick on macadam bast*, (6) as- 
phaltic concrete with and without binder course on Portland Ccinent concrete 
base, and (7) asphaltic concrete with and without l)in(ler course on macadam 
base. Tiie series of test sections for each type or design cover all reasonable 
variations In strength, and each series begins with a section roughly estimated 
to he equivalent in strength to 4 in. of concrete and increases to tlie approxi- 
mate equivalent of 9 in. of concrete. 

Methods of investigation and testing of surfacing materials and of the bear- 
ing power of the subgrado are also described. 

New device for testing subgrade bearing power, IT. F. Clemmku {Engin, 
NetV 4 i-Rcc., 67 U021), No. 11, pp. 44 ^* Wt 4). — A device to determine the 

action of tlie subgrade under hard-snrfaced roads when subject(‘d 1o repeated 
loads such as would be caused by the movement of heavy vehicles, designed 
by the Illinois Highway Testing Laboratory, is described and illustrated. The 
machine gives six loads per minute, varying from zero to maximum to zero, 
thus simulating tl)e conditions iinpo.sed by a passing vehicle. 

Gasoline and other motor fuels, C, Ellis and ,1. V. Metos {New York: 
D. Van NostranO Co., 1921, pp. A’/.Y-f-709, pi. 1, figs. 206). — The authors have 
endeavored to bring together In this volume such material as would constitute a 
substantially complete survey of the held of gasoline and motor fuels. Descrip- 
tions of pra(‘ti(*ally every process of making gasoline and almost every other 
motor fuel of promise and prominence are included. A survey is also given 
of the patents which iuive been issued on methods for improvement in the manu- 
facture of gasoline and in the utilization of kero.sene, benzol, alcohol, and other 
liquid fuels. 

Motor trucks on eastern farms, H. R. Tolley and L. M. Church {U. 8 . 
Dept Agr., Fanacr.s’ liul. 1201 {1921), pp. 23, figs. 10).— This is a popular dis- 
cussion and analysis of data reported previously (E. S. R., 44, p. 4^15). 

Motor tractors {Vuion So. Africa, Dept. Agr. Jour., 3 {1921), No. 1, pp. 
4G-60). — Tractor plowing trials conducted by the Transvaal University College 
are reported. The ol).je(*t.s of the trials were to determine the efficiency of the 
tractors coiisidercMl as plow’ tractors and to find the cost of plowing iH*r acre 
for various t.vpes of soils and under conditions generally obtaining In the Trans- 
vaal. Each trial consisted of plowing S acres of virgin soil and 6 a<M-es of old 
land and a brake test. 

All pknvs were of the moldboard type. The tractors iiKluded wheel types, 
tracklayers, and motor plows. Thirteen machines competed, 9 being under 
25 B. H. P., 3 from 25 to 30 B. Ti. P., and 1 over 30 B. 11. P. The majority 
of tractors were fitted with 4-cylinder (4-stroke cycle vortical) engines, with 
high-tension Ignition and water-cooling system of the types common in aiitouio- 
bile practice. The type of automatic governor most in favor was the throttle 
governor. The oiling system for the principal bearing snrfa(‘os was in all cases 
either force feet! or a combination force and splash feed. 

The soils consisted of light sandy virgin soil well overgrown with grass, sandy 
loam, heavy loam, heavy virgin grassland, stiff loam, and clay loam. 

On the whole iliie plowing was of a very high standard. From the practical 
point of view,* however, there was a marked difference in the work done. \vhl(*h 
Is attributed to Inexperienced mechanics, difficulty in machine control, and 
unsuitable plows. 

83913"— 22 7 
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The tracklayer type of machine showed np to advantage in moving over soft 
ground, the large contact surface giving a better grip and causing less packing 
of the soil. This was especially noticeable in the cut-out where it was necessary 
to move over plowed land. The wheel tractors, however, moved over the soft 
soil quite effectively and had the advantage of less wear and tear on the wheels 
than on the tracks, and generally less power w’as absorbed by the foriqer than 
by the latter. All the tracklajers moved with both tracks on the unpiowed 
land, and the ease of steering w’as not affected much by any side draft. In 
the case of w^heel tractors, improper hitching, and w’ith small tractors unavoid- 
able side draft, affected the control of the machine considerably. Where all 
foun wrheels moved on the unplowed ground the side draft tended to pull the 
front wheels into the open furrow and catjsed loss of power. 

Tractor trials in Ceylon, 1921 (Trop, Agr. \Ceglon], 57 {192t), No. /, pp, 
3-8. pis, 5). — Plowing trials of four different tractors to determine their rela- 
tive merits for w’ork upon coconut estates on the island of Ceylon are reported. 
Each plow was recpiired to plow% cross plow, and disk harrow’^ an area nf 4.3 
acres of old coconut soil to a depth of 6 in. and at a distance not greater than 
2 ft. from the trunks of the palms. The soil w^as slightly undulating and 
ranged from gravel to sandy loam. 

The largest area plowetl per hour w’as by a 20 h p. tractor of American 
make, wdille the lowest fuel consumption was indicated by another American 
tractor, which stood second with reference to area plowed per hour. 

The effect of chalk on the cultivation of heavy land, K. .T. Rttsski i and 
B. A. Keen (Jour, Mm. Agr. {London], 28 (1921), No. 5, pp. Jf 19- 422). --Experi- 
ments conducted at the Uotharasted Experimental Station are rep<»rte(i In 
which soils were treated with chalk and plowed by means of tractors The 
difference between the drawbar pull on chalked and unchalked soils was deter- 
mined by a dynamometer. Three-furrowr plows w’ere used and the measure- 
ments recorded during cross-plowdng. 

Chalking not only lncr<*ased the speetl of plowing but considerably reduced 
the drawbar pull. The increase in speed in the case of one plow was from 
2.18 to 2.23 miles per hour, and in the case of the other from 1.08 to 2.21 miles. 
The drawbar pull was retluced from 1,538 lbs. to 1,358 lbs. for three furrow'- 
with the first plow and from 1,610 to 1,425 lbs. with the second. 

The average of all results indicate a saving of 18() lbs. drawbar pull and 
an additional mile of plowing in every nine hours of work as a cons<»quence of 
chalking. These results are taken to indicate that the liming or chalking of 
heavy land should be regarded as one of the essential factors in the use of the 
tractor. * 

The spraying of fields with municipal sewage, M, Streli iflmdhU. 
Ingen., 44 (1921), No. 22, pp. 257-262, figs. IS ). — Experiments with three differ- 
ent types of spray irrigation apparatus to determine their usefulness In the 
distribution of clarified and partially clarified sewage effluent from municipal 
sewage disposal systems are reported. 

One system is designed to aid in furrow Irrigation, one simulates rain, while 
the other makes a strong spray. Apparently the difference is mainly one 
of design and arrangement of noaEle and of pressure impose*!. The fields to be 
irrigated are laid off about 600 meters (1,968 ft.) wide with a main distribution 
pipe down the center with openings for lateral connections. Lateral pipes on 
hexagonal-shaped wheels are connected to the main pipe at^the openings and 
may thus he moved up and down the field to the positions desired. 

It Is concluded that municipal sewage with a low content of suspended mat- 
ter (about 1.5 cc. per liter of sewage) may be profitably disposeii of on fields 
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with such apparatus, without any special preliminary treatment. The sus- 
pended matter should be in finely divided condition, however. Where coarse 
suspended matter is present preliminary screening or sedimentation is neces- 
sary. For both spray and spray-furrow irrigation a pressure of at least 3 
atmospheres (about 44.1 lbs. per square inch) is considered desirable. 

The well-planned kitchen (U. K. Dept Agr., Dept. Circ. 189 {1921), pp. 8). — 
Brief and very popular information is given on the location, planning, and fit- 
ting out of the kitchen. 

Floors and floor coverings (U. S. Dept. Agr., Farmers' Bui. 1219 {1921), 
pp. 36, figs. 2). — Popular information is given regarding the character ‘and 
qualities of different kinds of floors and floor coverings, with particular refer- 
ence to their suitability, durability, economy, and care. 

ETTKAL ECONOMICS AND SOCIOLOGY. 

Rural organization (Natl. Country Life Conf. Proc., 3 (1920), pp. yil+2i2, 
pi. 1, figs. 2), — The proceedings of the third National Country Idfe Conference 
held at Springfield, Mass., October 16-19, 1920, inclialed the president’s ad- 
dress on The Past and the Future of the Country Life Movement, by K. L. 
Butterfield, and par)crs on An American Rural Art Movement, by L. Taft; 
Agricultural Missions, by S. Iligginbotfom ; The American Negro in Agricul- 
ture, by R. R. Moton ; The Cooperative Movement, by W. P. Everts ; Rural Or- 
ganization and Rural Psychology, by E. R. Groves; Some Fundamentals of 
Rural Community Organization, by D. Sanderson ; A Man without a Community, 
by H. E. Jackson; Rural Community Organization, by M. Carney; The Non- 
group I*arts of Farm Populations, by C. J. Galpin; The Clark County Plan of 
Rural Organization, by R. C. Agne: Proposed Modifications and Recent 
Tendencies in Rural Government and Legislation, by E. 11. Ryder; Rural Gov- 
ernment ami Legislation, by K, C. Branson ; Recent Legislation and Facilitating 
Rural Community Organization, by IT. P. Douglas; Organization for Rural 
Library Extension and for Education through the Library, by J. D. Wolcott; 
The Physical Astiects of the American Farm H(une, by C. J. Galpin; and The 
Interchurch Survey, by E. de S. Brunner, together with committee reports. 

Rural health (Natl. Country Life Conf. Proc., 2 (1919), pp. 2Jt2, pi. 1, fig, 1 ). — 
The pai>ers and committee reimrts presented at the second Natioilal Country 
Life Conference', held in Chicago in 1919, are published here. 

The country weekly in New York State, M. V. Atwood {Corneli Beading 
Course for the Faimi, No. 155 (1920), pp. 283-326, figs. 5 ). — It is stated that in 
order to survive, tiie present-day village newspaper must be useful to its com- 
munity. Metliods of assembling and printing the newspai>er, handling the adver- 
tisements, and conducting the editorial page are described. Appendixes contain 
statistics of the number of country w^eeklies in New York State and other 
details. 

An agricultnral index for farmers, F. C. Baldwin (Va. Agr. Col. EH. Bui. 
63 (1921), pp. fig^- 0). — This bulletin devscrlbes a system devised for the 
convenient classification and filing of information relating to agriculture. 

Agricultural economics. — Cost of production of maize, R. A. I^khfeldt 
(Bo, African Jour. Sci., 11 (1921), No, 2, pp. 201 - 204 ).— A few figures collected 
by the author in Orange Free State and Transvaal are given to illustrate 
methods of calculajiing cost of production of the South African crop and inci- 
dentally of ox labor. 

Memorandum on the cost of the cultivation of rice, J. B. Harrison and 
R. Waeo (Jour. Bd. Agr. Brit Guiana, U (1921), No. 2, pp. 81-85).— During the 
period 1013 to 1920, inclusive, detailed records of the cost of cultivating rice 
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were kept at the Government Botanic Gardens In British Guiana. These data 
are tabulated and discussed in these pages. In the summary it is stated that 
with high yields of about 28 bags of 140 lbs. each of paddy per acre the costs 
of production Increased from about $1.70 in prewar years to $3.80 in 1920; 
with yields of about 22 to 24 bags per acre, from about $2 to $3.00 a bag; and 
with average yields of 18 bags per acre, from $2.40 to $4.60. None of the.se 
statements take into account either the costs of supervision or the interest on 
the constant expenditure per acre. 

British Columbia dairy farm survey, H. R. Hake (Sci. Agr,, 1 No. 5, 

pp, 199-202). — In these pages is submitted a report based on a preliminary sur- 
vey conducted during the summer of 1920 by the animal husbandry department 
of the University of British Columbia in two districts of the Fraser Valley and 
one on Vancouver Island. B'lfty-four farms were included. Details of the 
business transacted during the year ended April 30, 1920, as well as an inventory 
of all live stock, equipment, buildings, and land, are reported. 

In general, the data indicated the importance of good crops and live stoc*k as 
affecting the size of the labor income, also that from the standpoint of financial 
returns the renters have the advantage. It seems that on farms producing 
few cash crops the labor income does not Increase with the size of the farm. 
Farmers on medium-sized farms who specialized in dairying received a marked 
increase In labor income over the same class' on small farms. Over 60 per cent 
of those who had large farms and specialized in dairying made practically the 
same labor income as did the same class on medium-sized farms. It would 
appear that cash crops or side lines are Instrumental in raising labor Incomes 
on farms of all sizes. 

The average cost of producing butter fat on 47 farms in the districts of 
Chilliwack, Courtenay, and I^adner, as calculated by methods which are illus- 
trated, was found to be $92.97 per 100 lbs. The cost varied, however, on different 
farms from $50.76 to $193.85. 

Purchasing power of the farmer (Des Moines, Iowa: lHucccssful Farming, 
pp. $2, figs. 71). — Information relative to the comparative volume of bank 
deposits of farm people and of city people was reported by 325 country banks 
in the Norfh Central States in answer to a brief questionnaire. It is shown 
that 69 per cent of the average deposits in country banks in towns of 5,000 or 
less comes from farmers, who carry an average balance of $544. These farmers 
are cultivating land worth $144 an acre on the average. Fifty per cent of them 
have credit at the bank for $1,000 without collateral for ordinary purchases. 

How farmers may form a national farm loan association ( U. S. Treas. 
Dept., Fed. Farm Loan Bur. Circ. 2 {1921), pp. S). — Simple but explicit direc- 
tions are offered. 

Authorizing association of producers of agricultural products (V. S. 
Senate, 67. Cong., 1. Bess., Subcom. of Com'. Judiciary, Hearings on H. R. 2S7S, 
1921, pp. 207). — Statements made by representatives of agricultural producers 
and other farm organizatons, the Secretary of Agriculture, and others at hear- 
ings before a subcommittee of the Committee on the Judiciary of the United 
States Senate in June, 1921, are published here. 

Cooperative live-stock shipping in Iowa in 19B0, £. G. Noubse and C. W. 
Bamhars {Iowa 8ta. Bui. 200 {1921), pp. 401--4S6, figs. ,5).— Visits w^ere made 
to more than 300 associations shipping live stock under cooperative armngfs- 
ments in Iowa in 1920 and information was obtained from numerous other 
sources so that a total of 647 is noted in this bulletin. The volume of busi- 
ness of 342 such organizations is shown to have been 26,341 cars, 8,342 of which 
carried hogs, 1,838 cattle, and 162 sheep. The contents of 15,999 were not 
specified. Forms of organization, buainm methods followed, and some of the 
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difficulties ijiet with are reported and discussed. Certain features which the 
authors deem essential in marketing mechanisms of this order are tentatively 
suggested. 

Cooperation in Ireland, L. Smitii-Gobdon and C. O’Bbikn (Manchester, 
Eng,: Cooperative Union, Ltd,, 1921, pp. 92, pis. 10), — This is volume 3 in the 
series previously noted (E. S. R., 43, p. 895), and contains an account of the 
history, organization, and work of the coor)erative movement in Ireland. Sta- 
tistics illustrating the growth of the Irish Agricultural Wholesale Society, 1897- 
1939, are included in an appendix, and a bibliography is given. 

Farm workers In Scotland in 1010—20, J. Wilson {Edinburgh: Bd/Agr, 
Scotland, 1921, pp, y/-f78; ahs. in U. E, Dept. Labor, Bur. Labor Statifi,,:Mo, 
Labor Rev,, 13 (1921), No. 2, pp. 100-102). — An imiuiry into wages and condi- 
tions of labor on farms in Scotland was conducted by the Board of Agriculture 
by sending a small number of schedules to seler*ted farmers in dfferent ptrta 
of each county. The returns received cover 1,096 farms, or about 4 per cent 
of the number of holdings above 50 acres, and also about 4 per cent of the 
total number of persons returned as wage-earning farm workers in the census 
of 1911. They give, for each permanently employed farm worker, his or her 

age, cash wages, and allowance in kind. 

Statements as to wages paid plowmen between 21 and 60 indicate that the 
average weekly earnings of both married and single men were for all Scotland 
$11.96 par, which is an increase of 150 per cent over the corresponding average 
reported for 1907. It is said that the 9-hour day in summer and the Saturday 
half-holiday, except in busy seasons, has b(»en very generally adopted, with 
certain exceptions. It is pointed out that the average percentage increase 
since July, 1914. in the cost of living of an ordinary working-class family in 
the TJnlted Kingdom was in June 1920, 150, in July 152, in August 155, 
and in September 161. Some comparative agricultural statistics for Scotland 
are given in appendixes. 

The fanner in the commonw^ealth, II. H. Gabhiel (North Amer. Rei\, 213 
(1921), No. 5, pp. 377-586). — This essay treats of the agrarian movement in the 
United States, beginning with the passing of the frontier in the*last decade 
of the nineteenth century and the resulting revolution in farming, elimina- 
tion of the unsuccessful in the farming population, and the application of scien- 
tific principles to agriculture. Its most important pliase is said to be the 
development of class consciousnt'ss and the organization of the modern farm 
group as exemplified in the farm bureau. Along with increased efficiency in 
production have come political influence, sanction of a farmers’ lobby, con- 
solldaton of voting power, and an approach to control by this, the third 
economic group In the commonwealth. 

Uncle Bam*8 free farms and ranches, C. W. Shepard (Colony, Wyo.: 
Author, 1921, pp. [3] + 18). — Information is given covering details of homestead- 
ing Government lands under the several laws which exist regulating such 
disposition. 

Davao: Its natural resources and opportunities for development, V. J. 
Wester (Philippine Agr. Rev., IS (1920, No. 3, pp. 137-15/,, pis. 9). —This l>rief 
article, with maps and photographic illustrations, is descriptive of the agricul- 
tural poasibilitie.s in this Province in the Philippines. 

Cotabato: Its .natural resources and opportunities for development, 
P. J. West** (Philippine Agr. Rev., IS (mO). Ro. S, pp. m-in, pla. 6).— This 
article Is similar to the above in plan. 

The Market Reporter- (17. B. Dept. Agr., Market Rptr., 4 (mi), Tfos IS, 

pp. 19S-$08, fig. 1; 14, pp. i09-eS4: 15, PP- SS5-240, figs. S; 16, pp. umss).— 
Weekly summaries and abstracts of Information covering longer periods are 
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given in these numbers relating to domestic movement, imports and exports, 
prices, the situation in the market of specified commodities and important classes 
of iigricultural products, and of foreign market conditions. A review of the 
world wheat situation in 1921, contained in No. 14, gives estimates of importa- 
tions of wheat by Russia and India. 

Agricultural statistics of Ireland, with detailed report for the year 

1017, J. Hooper {Ireland Dept. Apr. and Tech. Inntr., Apr. 1917, pp. 

XVII -{-2-101). —This detailed report in the series previously noted (E. S. R., 
41, p. 492) furnlsheKS particulars of the number and size of agricultural holdings, 
a comparative record of changes which took place over a series of years as 
regards extent and yields of chief crops and numbers of live stock, and otlier 
statistics, together w'itli summary and comparative tables. 

General abstracts showing the acreage under crops and the numbers 
and descriptions of live stock in each county and province, 1916, 1910, 
and 1020, J. Hoopkr {Ireland Dept. Apr. and Tech. Inntr., Apr, Btatis., 1920, 
pp, 36). — Information previously noted (K. S. R., 44, p. 694) is continued for 
later years. 

Area and yields of agriculture in the Republic of Austria for the year 
1910, with comparisons {Anhaufldchen und ErnfeerpehmHse in Oebiete der 
Repuhlik Osterreich im Jahre 1919. Vienna: Govt., 1920, pp. 25). — Tabulated 
statistics for 1919 with comparisons for 1918 and the period 1909 to 1918, in- 
clusive, are presented, continuing the report previously noted (E. S. R., 43. r>. 
595). 

Agrarian reforms in Czeclio-SlovakJa, M. Manoin {dour. Apr. Prat., n. ser„ 
35 {1921), Ko. 15, pp. 290-293: alfto in Compt. Rend. Acad. Apr. France, 7 {1921), 
No. 13, pp. 332-339). — Recent laws dealing with the breaking up of feudal 
estates are said to have had costly and dangerous consequences, principally In 
causing a loss of equipment, making necessary expensive farm construction on 
small holdings, materially diminishing the amount of production, and causing 
difficulties in forest management. 

The organization of Italian commerce In agricultural products at home 
and abroad, G. Valenti and G. Bkioanti (In VltaUa Apricola e il huo Av- 
venire, II, Rome: R. Accad Lincei, Com. 8'Cf. Aliment., 1920, pp. 223-248 ). — 
The outline of means reconiinendtHi for increasing Italian exports of agricultural 
products and decrea-sing imports, especially of industrial raw materials, in- 
cludes the growing of commercial varieties, study of the markets and the 
tastes of foreign consumers, reduction of the cost of production to a minimum, 
and development of means of transportation at minimum cost witli the as- 
surance of conservation of produce in transit, prudent utilization of time and 
space, and the institution of commercial advisers on foreign trade. 

The contribution in agricultural products by the Italian colonial posses- 
sions to the mother country, V. Peolion (In LTtalia Apricola c il suo Av- 
venire, II. Rome: Accad. Lincei, Com. Aliment., 1920, pp. 201-222 ). — 
This paper disimsses imports and exports of the Italian colonies of Eritrea, 
Somali, and Libia, indicating that the agricultural pmiuction Is low but that 
much could be expected from Uie development of grazing, dry fanning, storing 
of flood waters, and the developing of the principal rivers for irrigation pur- 
poses. 

[Statistics relating to agriculture in Denmark, X918*-*I.9J, A. Jensen 
{Danmarks Stalls. Meddel,, 4. ser., 59 {1920), Nos. 1, pp. 71; 4^ PP- 50). — Statis- 
tical reports on agricultural wages in Denmark in 1918, summarized from replies 
to questionnaires distributed by the Statistical Department, and on the num- 
bers of live stock on July 15, 1919, are presented in this publication, of which 
an earlier issue was noted (E. S. R., 44, p. 492). 
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Prices ot grains, yields, area cultirated, and n ambers of live stock in 
Denmark, 1919^20, A. Jensen {Danmarks ^tatis. Meddel., 4. ser., 60 {1921), 
Nos, 1, pp, 15; 2, pp. 76; 6, pp. 120). — This statistical information appears in the 
annual publication of which the above is an •Earlier issue. 

[Agricultural and live-stock statistics of Finland] (Statis. Arsbok Fin- 
land, n. ser., 18 {1920), pp, 92-105), — ^These pap^es continue information pre- 
viously noted (E. S. R., 45, p. 295). 

Report of agriculture in the Netherlands in 1919, P. van Hoek (Dept. 
Landb,, Nijv. en Handel {Netherlands], Verslag. en Meded. Dir. Landb., No, S 
{1920), pp. LXin-^116, fig. 1). — Statistics and interpretative notes continue 
information as previously noted ( E. S. R., 42, p. 191 ) . 

[Agricultural statistics for the Dutch Colonies, 1918] iJanrc. Konink, 
Nederlanden, Kotonien, 1918, pp. 68-82, 162). — ^These agricultural statistics 
pertain to Java and Madura and the West Indies. 

Area, ciassillcation of area, area under crops, live stock, land revenue, 
assessment, and transfers of land in certain Indian States, D. N. Ghosh 
(India Agr. Statts,, 54 {1917-18), If, pp. [4],j^V-^118, pi. 1: S5 {1918-19), II, 
PP- [4]+P"ff^J» pl- 1)- — These volumes continue statistics previously noted 
(E. S. R., 43, p 492). 


AGRICITLTUEAL EDTrCATION. 

Teaching in the small community a profession, H. A. Bone {School News 
and Pract. Ed.. S4 {1021), No. 10, pp. 616-622). — The field of rural education is 
said to embrace the one-room school, the one-teacher, neighborhood school, and 
the rural-village school, as well as consolidated and centralized schools and 
rural-connnunity high schools. It is urged that teachers must he specially 
trained in rural sciences, including sociology, economics, nature study, physics, 
and others. Openings in higher supervisory t(»aching and administrative posi- 
tions for the rural minded are also noted in this review of rural education 
as a profession. 

The rural school situation {Jour. Ed. [Bostori], 9S (1921), •No. 17, pp. 
456-458), — District 8Ui)erluten<lenta’ reports covering the qualifications of 5,000 
teachers In certain districts in New York State have been used as the basis of 
comparison between the one- and two-room schools and the three-room and 
village schools within the same supervisory unit. 

In the one- and two-room rural schools 2 per cent of the teachers had had 
college or i^artial college work, as compared with 20 per cent in the th‘ree-room 
or larger graded schools Sixty per cent of the teachers in the former had 
completed a four-year high school course; in the latter, 86 per cent. In the 
one- or two-room rural schools 7 per cent of the teachers had received pro- 
fessional training in normal school or in college, while in the three-room and 
village schools 64 per cent of the teachers had completed normal school or had 
had professional training in college. 

The metlian number of years’ experience for the teachers In schools of the 
first group was four years ; in those of the second group, six years. 

. It Is pointed out that in the smaller schools there is practically no permanency 
of tenure. Furthermore, the conclusion is reached that there has bc»en a large 
expenditure on the per pupil basis in the smaller schools for a service that is, 
generally speaking* not superior. 

The training of supervisors for the Maine rural schools ( School and Soc., 
14 (1921), No. S$6, p, SS7), — A system of six weeks* summer normal school 
training for selected teachers, which provides assistants to rural superintend- 
ents, or helping teachers,’* who teach regularly fot observation and visit 
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schools to give special help in classroom organization and management, is 
noted here. 

Rural schools for State of Delaware, J. O. Betkluc (Ataer. School Bd. 
Jour., 60 {1020), No. 5, pp. 51-55, 717. IS; 62 {1921), No. 1, pp. ^9-62, figs. 
IS). — These articles present the school building program required by the school 
code of the State of Delaware. Section 1 is devoted to one- and two-teacher 
buildings and section 2 to three- and four-teacher buildings, both being illus- 
trated with numerous architects’ drawings and floor plans. 

Rural schools and teachers* houses in England, J. Y. DTJivrx>p {Amer. 
School Bd. Jour., 6S {1921), No. 2, pp. 56, 57, figs. S). — Photographs and draw- 
ings of floor plans accompany this brief article describing a one-room school, 
a two-room school (with teacher’s house attached), and a thi’ee-room school 
(with the teacherage convenient). 

Agricultural education for young people, F. Mat (Rev. G&ii. Agron., n, ser., 
11 (1921), No. S, pp. 65-79). — The system of agricultural education carried out 
under State supervision in Belgium includes popular (*onrses for adults, primary 
professional agricultural schools, junior scho<dH, the higher institutes of agron- 
omy, and a few other miscellaneous schools and agricultural courses. A number 
of the schools are listed, together with the personnel of the teaching forces. 
Requirements for admission and courses oflVred are d(‘Kcril)od. 

JThe dally program of the oiie-rooni country school, A. J. PAn'KKSON 
{School News and Pract. Ed.. 34 (192/), No. 10. pp. 626-629). ~~.K suggestion is 
made for a definite plan of alternation of lessons tlirough the week, giving In 
detail the program as outlined. 

Tests in rural schools, 11. W. Oertfx {Svho<d Neics and Pravi. Ed., $4 
(1921), No. 10, pp. 61S-615). — This briefly dlscusst^s the rnm^tlons of arithmetic, 
silent rending, and intelligence tests in the determination of the mentality of 
pupils as a basis for grading and promotion, as revealing physical condition, 
and as an imiKirtant contribution to the teacher’s definite point of \iew. 

The place of the school farm in secondary vocational agricultural tii- 
structiou, W. Day (Jour. Ed. [Boston), .95 (1021). No. 4* PP- S9, 90). —It is 
maintained that the need of the school farm has been imxlified by the adoi)tion 
of the home-project method of teaching agriculture, and that it is no longer a 
necessity except in schools with a large uumlier of boarding pupils, where it is 
deemed indispensable. 

Status and results of county agent work, Northern and Western States, 
1920, W. A. Lloyi) {ir. S. Dept. Agr., Dept. Circ. 179 (1921), pp. 36, figs. 9).— 
A brief introductory chronicle of the beginnings and development of the work 
is to be found here. Its t‘eonomic significance is indicated by statistics setting 
forth tile cooperative business associations organized with the assistance of 
county agents and the amount of business done, 1915 to 1920, inclusive. The 
number of county agents is reixmted to have Increased from 1,102 to 1,100 since 
March 1. 1920. q’be priiu ipal development in connection with county extension 
service is said to have Ixhui an increased emphasis on community programs. 
Dther prefects not<»d include soil-fertility work, work with crops, seed Improve- 
ment, rodent and insect control, fruit work, live-stock work, farm management, 
Im).vs’ and girls’ club work, and farm home work. 

Status and n^sults of home demonstration work, Northern and Wesiern 
Statt^f, 1920. F. E. Wauo (V. S. Dept. Agr., Dept. Circ. 178 (1921), pp. SO, 
figs. 6). — The relation of the home demonstration work to the county extension 
organization and to the Farm Bureau Federation is briefly set forth here. The 
principal lines of work related to clothing, health, niltrition, home management, 
food production and preservation, and community enterprises. Statistics indi- 
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(?atlng porsojis renched and adopting the practices advocated are Introduced in 
summaries of progress in eacli of these lines. The specialists* part in the pro- 
gram of work is briefly set forth. Work with boys and girls and urban work are 
also noted. 

Keport of general activities fin cooperative extension work in agricul- 
ture and home economics] for 1020, P. H. Rolfs et al. {Fla. llniv. Ext. 
Avn, Rpt. J920, pp 115, figs. 24). — This includes reports of the director, State 
agent, district agents, and specialists, together vvitli a fiscal report for the 
year ended June 30, 1020, setting forth the progress of extension work in 
Florida. 

Botany, with agricultural applications, J. N. Mabttx (New York: •f<)hn 
Wilcg d' Sons, I nr.; London: Chapman d Hall, Ltd., 1920, 2. ed., rev., pp. 
XIf‘\-604. figs. 490). — The most extensive changes in the preparation of this 
edition of the text [>reviously noted (E. S. H., 41, p. 00) have been the addition 
of a chapter on variation and some changes in the presentation of here<lity and 
evolution. The title has been changed in order to avoid the implication that 
a sjjecial kind of botany was being presented. Tht‘ snibject matter, arrangement, 
and presentation remain practically the same as in the first edition. 

Vocational chemistry^ J. J. Willaman {Philadelphia d London: J. B. Lip- 
pineott Co., 1921. pp. 1X-^29fh pi. 1, figs. 10). — The first 10 ch:ii)ters of this book 
tire devoted to tlie fundamental facts and principles of general chemistry. The 
other cha])l<'rs are inlendeil to supply the main chemical facts concerning plant 
and aidmal growth, enibraidiig the composition of the soil, the chemical changes 
invohed in its formation, the maintenamv of soil fertility, the compounds of 
plants and the animal body, and the nutrition of animals. There are also chap- 
ters on the chemistry of cooking and cleaning and on milk and its products. 

The seh’ctioti of subject imiteriul was made with a view to meeting the demand 
for an elementary chemistry text for mixed classes in the agricultural high 
schools. It is designed to Ih‘ the bi^is of a full year’s course, including class- 
room and laboratory work. 

Agriculture, O. H. Rknsox and G. H. Pitts {Indianapolis: Bobbs-Merriil Co., 
1921, sper. ed , pp. rfh] /<S], figs. 190). — In this spmaf edition of 

an elementary text previously noted (K. S. U.. 3C, p. 394), the amount of teaclo 
ing materia I on the sul)Je*t <»f rorn eiilture is considiu’ably enlargeil, cliiipters on 
sectional agriculture have been omitted, that on home canning is eondeus*Ml, 
and new* illustrations are added throughout. 

Productive poultry liusbaiidry, H. U. Lewis {Philadelphia and London: 
♦/. B. IJppincott Co.. 1921, 4- rev. and ent., pp. .YA7/-f-J8^, pis. 2, figs. 240 ). — 
An entirely new chapter dealing with the ]>roblem of artificial illuminutloii has 
been nddetl in this, the fourth, edition of the text previously noted (E. S. II., 41, 
p. 597). 

Clothing — choice, care, cost, M. S. Woolman {Philadelphia and London: 
J B. Lippincott Co., 1920, pp. .\ l-\-2H9, pl. l, figs. 40). — Chapters are devoted 
to des<Tiptions 4»f chdhing fabrics ( wool,*cott4m, silk, and linen), and acces- 
sories of leather and rubber. Tin* select!<m, repair, renovation, dyeing, and 
remodeling of clothing are discusse<i in <letail. as is also the orgaiiizution and 
function of an information bureau planned on the community basis to encourage 
tliri^i in the purchase of clothing. Suggestive outlines for instruction in high 
schools and in clulv; and extension work are given. In the appendix are charts 
illustrating the making over of garments, A list of books, bulletins of agricul- 
tural college.s and farm bureaus, and otlier Government and miscellaneous pub- 
lications is also included. • 

Household aritiimetic, K, F. Ball and M, E. West {Philadelphia and Lon- 
don: J. B. Lippincott Co., 1920, pp. 271, figs. 39). — The subject matter of this 
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text is organized on the basis of the family budget. The first of the six sections 
is devoted to a study of the principles of budget making and methods of keep- 
ing simple accounts. This Is foUoveed by sections on food, shelter, cloth- 
ing, operation, and higher life, respectively, the last one being devoted princi- 
pally to exercises and problems in connection with savings and investment, 
health and health insurance, beneficence, education, and recreation. 

The book is Intended for use in regular arithmetic classes in the upper grades, 
in Junior and senior high schools, night schools, technical classes, and in con- 
nection with such courses as are found in schools organized under the Smith- 
Hughes law. It is assumed that girls who will use it will have had preliminary 
training In arithmetical processes equivalent to that given in the first six or 
seven years of school. 

The appendix presents some supplementary work In equations and proportion 
equations. An extensive bibliography is appended. 

Spending the family income, S. A. Don ham {Boston: Utile, Brown d Co., 
1921, pp. pis. «).— The approach to the problem of living on the in- 

come budget system is made bore from the point of view of the individual 
solution of the problem, taking into consideration varying standards of sav- 
ing, shelter, food, clothing, operating expenses, and development. A certain 
ideal percentage distribution of Income is discussed as a guide. Many sug- 
gestions are made with reference to h<»usehold accounting. The standard 
budget is illustrated by a colored graphic circle divided Into five equal por- 
tions representing five divisions of expenditures, with an inner circle represent- 
ing savings. Several budget plans arising from st>ecial conditions are <‘oin- 
pared with this, and reason.^ for variations frouj the standard are discussed. 
Chapters are devoted to the questions of individual income, the child’s income, 
the student’s Income, the time budget, lists and inventories, and questions for 
discussion. 

Recipes for instruction in domestic sci^cnce (Detroit, Mtrh.: Bd. lUU. 1921, 
pp. 72). — This is primarily a recipe book for use in the elementary and inter- 
mediate grades in the teaching of foods and cookery. It includes, however, 
some facts About food, as well as the principle and method of i^reparing the 
food. 

MISCELLANEOUS. 

Thirty -third Annual Report of Massachusetts Station, 1920, 8. B. 
Haskell et al. (Massachusetts Sta. Rpt. 1920, pU 1, pp. — This con- 

tains tlie* organization list, reports of the director and heads of departments, 
and a financial statement for the fiscal year ended June 30. 1920. The experi- 
mental work rworded is for the most part abstracted elsewhere in this issue. 

The agricultural experiment station of Cuba, R. G. Tillery (La. Planter, 
67 (1921), No. 15, pp, 2S5-237). — This Is a brief account of the functions of tlie 
station and of its several departments. 



NOTES 


Alaska Stations. — Frwlorlck K. Rader, superintendent of the Matanuska 
Station, died at Los Angeles, Calif., Decemlw 28, 1921. Mr. Rader was born 
In Ohio in 1872 and graduated from the Kansas College in 1895. In March, 
1900, he w'us api)oiuted assistant at the Sitka Station, and in 1904, superin- 
tendent of the Rampart Station, which he established on the nortli hunk of 
the Yukon River at aliout 65® 30' north latitude. In 1908 he left the service 
and returned to (California where he engaged in fruit growing for some years. 
When It was decided to estaldlsh an experiment station in the Matanuska 
Valley in 1917, he was persuaded to resume the responsibility of the pioneer 
work of l>uildlng up a new station. He entered into the spirit of the work 
and not only cleaietl away the for<*st growth and erected the buildings, doing 
luuch of ti»e manual work himself, but planned and put into execution experi- 
ments that are d«^tlned to be of great importance in the development of the 
ogricultuiv of Alaska. 

New Mexico College and Station. — W. A. Archer, assistant biologist, re- 
signed September 15, 1921. J. L. Lantow, assistant professor of animal hus- 
bandry and as.sistant animal husbandman, has been appointed acting liead of the 
department. Other appointnient.s include J. H. Bardsley as station poiiltry- 
nmn and professor of poultry huslKindry : C. W. Botkin as station chemist, State 
chemist and professor of cliemistry ; R. H, Burns as assistant animal husband- 
man and assistant profwsor of animal husbandry ; W. R. Naiunanfi, as assistant 
professor of biology, assistant biologist, and instructor in hortlciiiture ; and 
H. W. Titus as nutrition chemist, vice L. S. Brown, resignetl. 

Ohio State University. — C. E. Lively, instructor in s<K‘iology in the Univer- 
sity of Minnesota, has been appointed assistant professor of rural economies. 
B. A. Wallace has been api^inted specialist in marketing. 

Pennsylvania College and Station. — Fire in the horticultural building Octo- 
ber 28, 1921, destroyed the newly installed vitamin resc'arch lahoratorj'. and did 
other damage amounting to an estimated total of $,35,000. 

A. J. Soubu has t>een appointed instructor and research assistant In poultry 
husbandry. 

Wisconsin University and Station. — At the October meeting of the Wiscon- 
sin branch of the Society of American Bacteriologists, Dean H. L. Russell was 
pi'esented by his former students with a volume entitled Papers on Bacteriology 
and Allied Subjects, Tills memorial was given in commemoration of the 
twvnty-ftfth anniversary of his doctorate, which occurred several years ago, 
publication of the volume having been delayed by the war. The volume con- 
tains contributions of thirteen bacteriologists who were among the early stu- 
dents of Dean Russell, including E, G. Hastings, H. A. Harding, ,Tohn Weinzirl, 
(X H. Eckles, L. A* Rogers, D. J* Davis, F. W. Bouska, J. C. Brown, K. Birge. 
W, D. Frost H. A, Whittaker, A. L. Amott and B. W. Hammer. 

AmeHcan Society of Agricultural Engineers. — ^l^hls society held its fifteenth 
annua! meeting at Chicago on l>ec'einber 27, 28, and 29, 1921. 
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The president’s address was jriven bj E. A. White. The main p^ojarrarn was 
divided into four sub-proj;rani8 corresponding to the reclamation, college, farm 
structures, and farm power and equipment sections of the society. 

The reclamation program was opened by John Swenehart of the Wisconsin 
Experiment Station with a paper on New Engineering Developments in Land 
Clearing Methods. This paper pointed out the functions of the engineer in land 
clearing projects, including matters relating to financing as well as enginet»ring 
methods. 1'lie uses of explosives and of stump pullers in stump removal were 
discussed in particular, and illustrated by motion pictures. 

A paper on Financing of Drainage Districts, by S. H. McCrory of the Bureau 
of Public Roads, U. S. Department of Agriculture, dealt with the legal and finan- 
cial t>hases of drainage distrit ts, with particular reference to selection of types 
of bonds, bond sal(‘s, assessments and collections, dealings with banks, and the 
relation of the engineer to these matters. 

An illustrated lecture on Flood Control in Agriculture was presented by A. E. 
Morgan of Antioch College. This consisted largely of a discussion of tl»e more 
important engineering and structural features of tlie Miami Conservancy 
District 

The report of the drainage comjnitt(»e was presented by D. Weeks and that of 
the irrigation committee' by H. E. Murdock of the Montana Experiment Station. 
A pai>er on The Advantage of a Planned Rural Development, submitted by Dr. 
Elwocal Mead of the University of California, was also presented. 

An independent feature of the program was the report of the resear(»h and 
data committee, presented by R, W. Trullinger of the States Relations Service. 
Tile functions of tliis committee as outlined are to stimulate reseda rch in agri- 
cultural engineering and to establish standard metimds of procedure for certain 
problems wliich have been shown by a committee survey throughout the United 
States to be of prime importance. The activities of the committee during tlie 
year included the formulation of eight projects of research with more or le.ss 
standardized procedure which were presented to the society, with the recom- 
mendation that they be taken up at certain experiment stations witlj a view to 
further standardization in inetliod of procedure. In addition a review of the 
history of agricultural engineering during the pn.st 80 years was made by the 
committee, resulting in the conclusion that the advance in the profession has 
been due jtrimarily to scientific investigation and re.search. 

In addition to the general report a paper on Research in Agricultural Engi- 
neering was presented which consisted of a critical review of the cxp(?riment«- 
tion, investigation, and research in agricultural engineering conducte<l during 
the year at State agricultural exi/eriment stations, at other Stale and Federal 
institutions, and at some foreign agricultural institutions. A marked increase 
in interest in and appreciation of the importance of research in the subject was 
noted, As a result of this review and of the survey conducted by the committee, 
four general subjects were concluded to be of prime importance and wortli,v of 
immediate and exhaustive research treatment These are in the order of their 
relative importance (1) power r<»quirements of farm machinery and its more 
efficient utilization, (2) farm water supply and sewage disposal. (3) increase 
of economic efilciejicy of horse and mechanical r^ow^er, and (4) determination 
of standards of design and performance for farm machines and parts ih<3feof. 

The college section program was opened by J. B. Davidson of the Iowa State 
College with a paper on The Organization of the College Section and Its Future 
Possibilities. This was followed by an open discussion on the teaching of 
farm drainage and irrigation, led by Q. 0. Ayers of the Iowa Station, a dis- 
cussion on Standardization of Loan Forms for Farm Machinery, led by D. 
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Scoates of the Texas Station, and a general discussion of the standardization 
of the term “ agricultural engineering ** in colleges and exfierimeut stations. 

The farm structures program was opened by F. O. Harris, who discussed 
Sunshine Efficiency of Hog Houses. This paper reported studies the purpose 
of which was to consider and investigate the methods and types of con.struction 
lM\st adapted for obtaining sunshine in hog houses at the proper place. It was 
shown that the properly de.slgned hog house running east and west will admit 
twice as much sunlight per square foot of glass as a house running north and 
south, and that the windows will be less exposed to cold winds. Better sum- 
mer shade Is also offered by this type of structure. It was also found that 
the closer the windows can be brought to the beds the greater will be their 
efficiencies from the standpoint of the concentration of warmth and control of 
the po.sition of the sun pattern. 

A paper on Some Recent Developments in Farm Buildings was presented by 
F. r. Fenton of the Iowa Station. This included a mathematical analysis of 
stresses in roofs to show the difterence between ideal and actual shap(‘s from 
the standpoint of strength and wind resistance. A paper on Stiiceolng Farm 
Buildings was presented by J. K. Freeman which dealt mostly with methods. 
Relative Heat Conductivity of Materials Used in Farm Building Construction 
was flu* sul)j<H‘t of a paiwr presented by W. A. Foster. This was a report of 
studies comiiK'ted at the Iowa Station on the heat* lo.sst\s through different 
materials and different combinations and thit'knesses tbereof, including brick, 
coiK'rcte, and lumber. R. L. l*atty of the South Dakota Station discussed barn 
lot drainag(‘ and burn sanitation. 

W. B. Clarkson presented a paper on Making Good Barns Better, in which 
ventilation and relatetl factors were disciissetl. M. A. R. Kelley of the Bureau 
of Public Roads pres(‘ntod a paper on Some l^roblems in Barn Ventilation, 
which <!onsisted of a report of studies of factors intluencing ventilation in 
several barms in different parts of the United State.s. A striking feature of 
the.se studies was reverse ventilation, commonly called back draft, attributed to 
air elasticity under certain conditions. Other data tending partially to dis- 
prove [»revious findings by others were al.so included. A pai>er on^ the Design 
of Outtiike Flues wa.s presented by J. I,.. Stralian of the Massachusetts Agri- 
cultural College, which consisted of a mathematical discussion and analysis of 
factors involved in the design of outtake flues for stable ventilation. L. J. 
Smith of the Wasliington Station presented a paper describing a new system 
of barn ventilation. The new principle involved in this system of ventilation 
c<mslsts in introdiudng a comparatively small portion of cold dry outside air 
into the outtake flue, which upon warming and expanding will take up a large 
proportion of the moisture In the warm, moist outgoing air, thereby preventing 
condensation in a poor outtake flue, 

H. FI. Musselman of tbe Michigan Station discussed a Code for Country 
Plumbing, and E. W. Lehmann of the University of Illinois presented a jmper 
on Keeping the Water Supply l*ure. The farm structures program was con- 
cluded by a pa|)er on Relation of Construction to Farm Building Sanitation, 
by C. S, Whltnah. This paper dealt primarily with factors aflTtvting ventilation. 

The farm power and cHiulpment program was opened by a paper on the 
Efficient Use of Animal Power, by Wayne Dinsmore. This w’as an illustrated 
lecture in which different teams and hitches were described, varying in size 
from the two-horse up to the thirty and forty-horse teams. It was stated that 
all studies and estimates of animal efficiency in plowing should be based upon 
hours and miles of actually turning soil. Data were presented to show that 
in plowing ten hours per day better results are obtained by working two teams 
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each five hours a day than by working each team a full ten hours every second 
day. It was further pointed out that in plowing the necessity for a rest Indi- 
cates a shortage of power, and that sufficient power should be added to make 
a rest unnecessary. 

R. H. Black of the U. S. Department of Agriculture discussed the removal of 
dockage from wheat at the thrasher. It was stated that most of the spring- 
grown wheat produced in the United States comes from the States of Minne- 
sota, North Dakota, and South Dakota. Those States have for many years pro- 
duced grain containing an abnormal amount of weed seeds which is on the 
increase. The average dockage for the six-year period endejl 1020 w^as 4 per 
cent^ while for the 1920 crop alone, markete*! up to January 1, 1921, the average 
dockage was 5.1 per cent. Samples of seed wheat taken from drills seeding fields 
in Minnesota and the Dakotas during the spring of 1921 showed an average^of 
2 per cent of weed seeds by weight, and many samples contained over 10 per 
cent. The 17 seeds most commonly found In wheat grown in the central north- 
west are wild oats, wild buckwheat, tame oats, mustard, lambs quarters, barley, 
green foxtail, hares’ ear, flax, rye, cow cockle, pigweed, yellow foxtail, sunflower, 
corn cockle, w*ild rose, and wild peas. Experiments with so-called aspirator and 
disk types of cleaners for the removal of dockage at the thrasher apparently 
indicated the superiority of the disk types. The disk recleaner separated the 
grain delivered from the thrasher into cleaned grain, fine seeds, and wild oats 
and other coarse material. It cleaned the grain as fust as it could be fed to the 
separator and removed all dockage to within 1 per cent. Further studies with 
a view to developing this machine are to be undertaken. 

A technical paper on The Coordination of Theory and Practice in the Design 
and Operation of Plow^s, with Special Regard to Their Hlteh, was presented by 
A. C. Lindgren and O. R. Zinimernmn. L. J. Fletcher of the California Sta 
tion discussed factors influencing tractor design on the basis of some of the 
tractor studies at the station, and with particular reference to conditions in 
California. li. U. Blasingame of the Pennsylvania State College discussed the 
relation of lug equipment to traction. A review was made of studies on tractor 
wheel lugs ^d .slippage, especially that conducted by the Indiana and Nebraska 
Stations and the Ohio State University. The results of a few studies on the 
shearing strengths of soils under the action of tractor lug.s, made at the Penn- 
sylvania College, were also reported, and the general conclusion drawn that 
little of a basic nature is known about the subject. 

Reports w^ere also received from the committees on disk harrows, left-hand 
ploAvs, standards, and tractor ratings. 

Officers for the ensuing year w^ere elected as follow'sr President, A, J. R. 
Curtis; vice presidents, G. W. McCuen of Ohio State University and David 
Weeks; secretary, Raymond Olney; treasurer, F. P. Hanson; and members of 
the executive council. F. A. Wirt of the University of Arkansas, J. B. Davidson 
of the Iowa State College, G. W. Iverson, F. N. G, Kranlch, and E. A. White. 
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The question is sometimes raised as to the proper scope, the practi- 
cable scope, of research in the experiment stations. It comes' up 
especially in relation to the broader ranges of higher research, and 
the extent to which it is feasible for individual stations to devote 
themselves to such inquiries beyond the special range of interest of 
their localities. It is a pertinent question, and it is one with which 
the stations have to deal sooner or later in maintaining their position 
and in securing appropriations. 

The importance of fundamental inquiry is not directly involved in 
this connection, for such impiiry is now recognized as e.ssential to ad- 
vancement in sound, practical information. The point has been 
passed where any narrow, restrictions are impose<l, for the public 
attitude is increasingly liberal and the vision of those responsible for 
the stations' conduct is a natural safeguard. But many lines of in- 
vestigation are very broad in their final reach, and for the good of 
agricultural science in general and the benefit of the stations inter- 
ested in such lines, it is frequently felt desirable to follow them to the 
end, as far as they promise to throw light on the subject in hand. 
The deeper investigation penetrates, the greater the amotint of ac- 
tivity there is in such advanced channels. Sometimes it results in a 
situation which, if not clarified, raises a question in the local mind. 

From the first, the experiment station has been viewed as a prac- 
tical institution. Its history has abundantly borne this out. The 
idea expressed in the Batch Act that its work should have ‘^due re- 
gard to the varying conditions and needs of the respective States,” 
and that in its final outcome it is to be of practical benefit to the in- 
dustry, has never been lost sight of. But in its operation it is a scien- 
tific institution, and the idea of the point at which its scientific work 
should begin and end has undergone steady evolution. Of necessity, 
it has become increasingly technical, and as such it is not as easily 
understood. The main interest of the public is naturally in results, 
but as these become more difficult to acquire in form for presentation, 
the process by v^hich they are derived and the requirements on which 
they depend become less apparent to the public. 

hbcperirace of many years has shown that the practical problems 
of agriculture are not as simple as they once appeared to be. They 
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are complex aud complicated in the extreme, and they are influence 
and limited by many counteracting factors and conditions. They 
must be approached as are complex questions in other branches of 
science. The investigation must be thorough, and to make it so it is 
necessary to go to the root of the matter. Tlxis often leads far into 
the domain of special science, and requires unusual facilities and 
equipment. The aim is at simplicity — simplicity of the problem 
throygh differentiation, and simplicity of the answef by resolving the 
com|>lexities. This is a first requirement in research, and an essential 
of Sbience. It finds constantly increasing expression in agricultural 
investigation. 

It takes a far vision to fully appreciate the necessity for sucli work 
or to judge of its ultimate importance. And the idea that the station 
is working not only for its own State but, to an extent, for the region 
in which it is located, or even the whole country, has not fully taken 
hold, especially where State appropriations are involved. The public 
needs to be carried along, to some extent, with the progress of re- 
search, in order to maintain confidence and support, and it may often 
be worth while to give some effort in that direction. Interest and 
understanding need to be eultivatc<l. Attention to popularixing the 
station's work and methods, especially the reason for some of the 
things it does which are not so evident, may l)e time profitablj' spent. 

It needs to be understood that development of intensive and far- 
reaching ijKjuiry in many lines has afl'ected the kind of facilities 
and the equipment necessary, making them more elaborate and of 
special character, and usually more expensive to install and operate. 
These things are reflected in the nature of the re(]ue.st8 for funds, and 
unless the ultimate imjMU'tance of the undertakings is made clear, 
the difliculty of securing the necessary funds may be serious. Special 
effort is required to justify such requests and to make convincingly 
clear the importance of inquiry whose economic bearing is, for the 
time behig, somewhat obscure. The interdependence of the stations 
and other agencies for agricultural research in developing the broad 
basis for safe practical deductions is not always a successful argu- 
nient. 

, Of late it would appear that there has been considerable conserva- 
tism in the mattei* of appropriations for advanced types of research. 
So far as recent increases in direct State appropriations have come 
th^ have been shared in most largely by stations whose work makes 
a jpeoial appeal to practice, or which have substations associated with 
Few of the stations whose programs are con^icuous for in* 
research have received very substantial increases. Where 
litas been material increase for higher research it has ccone 
quite' tac^y through allotment from the college or university funds, 
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and not through direct provision of the legislature. Still, progress is 
being made, and the amount of fundamental research in the experi- 
ment stations is far larger than it ever has been before. 

Time was when the requirements for agricultural experimentation 
were comparatively simple. If the facilities were extensive it was 
usually in the direction of fields, orchards, farm equipment, stock, 
dairies, etc. The very nature of these suggested a close relation to 
the art; and the need for them, if not readily understood, was easily 
demonstrated. Gradually, however, buildings and laboratories* be- 
came more elaborate, were specially provided for the station’s use. 
and in their fittings and facilities were particularly adapted to their 
purposes. The^e changes grew out of the nature of the work, the 
greater specialization in agricultural inquiry and its more intensive 
character. 

So it has come about that the modern experiment station is a quite 
technical institution, with much of its special equipment as far re- 
moved from the average ken as an astronomical observatory or a plant 
for studying geophysics. And considerable of the work of this 
modcirn plant reaches over into what a few years ago would have been 
thought of as quite in the field of pure science. But as all know who 
are familiar with the matter, the change has been in the attitude 
toward the problem rather than toward the industry concerned. 
While the idea of what is practical in agricultural research has greatly 
broadened, the real purpose of such research has not been lost sight of, 
and the <diange fron) the tielcl to the laboratory has not had the effect 
of divorcing workers from interest in the practical aspects of agricul- 
tural problems. 

What once seemed luxurious and elaborate in tlie way of facilities 
has become more or less commonplace, and what formerly seemed ex- 
tremely technical and highly specialized for so practical an institution 
as ail experiment station has come to lie in the very midst of its field. 
As examples of this more intensive inquiry it is only necessary to 
recall the studies in genetic^s, using small animals and noneconomic 
plants, as well as those employed in agriculture; investigations of the 
nutritive requirements of plants, the toxic effect of combinations, the 
supply at different intervals of giowth, conducted by means of water, 
sand, or other cultures ; and the relation of light intensity and other 
physiological factors to plant growth. Furthermore, the studies of 
vitamins and other food accessories with rat colonies and other small 
animals, the extensive work on the composition and qualities of the 
proteins in various foods and feeding stuffs, the life history of groups 
of insects, th» noneconomic akmg with the economic species, and 
the desorption and classification of such groups of fungi as the nists, 
without restriction to those known to be harmful — ^these illustrate the 
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breadtih of inquiry designed to supply a broader basis of information 
and better facilitate economic studies and deductions. 

In soil studies dependence on field experiments have given way in 
part to elaborate Efystems of lysimeters and pits at several stations, 
with arrangements for studying seepage, fixation, balance of mate- 
rials, and change of form. In some cases the installation of these 
special facilities has involved an initial expense of $10,000 to $15,000, 
and, led to large operating expenses because of the nature of the 
wo^k. Highly complicated apparatus has been installed for main- 
taining desired temperatures of air and soil and bringing humidity 
under control, to aid in the quantitive determination of the physio- 
logical factors of plant growth; and similar provisions have been 
made for controlling environment in the study of plant disuses. 
The installation of apparatus in green houses at one of the stations 
to control air and soil temperatures at will, as a means of studying 
the reciprocal relations of plants and disease organisms with respect 
to environmental conditions, has involved an outlay of some $20,000, 
but has enabled work to be done which is of importance over wide 
sections of the country. 

These facilities mark a new point of view and new methods in the 
study of crop factors in health and disease. The study of the flow of 
water and its accurate measurement, the principles of pumping 
machinery, etc., have necessitated the construction of hydraulic 
laboratories at a number of institutions far in advance of anything 
extant a few years ago. In animal feeding the facilities have not 
been confined to modern stables, spacious sheds, and paddocks for 
handling large numbers of animals, but special apparatus has been 
perfected for studying the metabolism of matter and energy, the 
physiology of food requirements and nutrition processes, and the 
basis of the theory of animal feeding. 

In the interest of investigations pertaining to special industries, 
model working plants have been installed at several institutions. A 
fully equipped sugar house is maintained at one station, with tech- 
nical studies of the purification and handling of juices; specially 
equipped creameries and cheese factories have been provided for 
developing the principles on which various phases of the art rests; 
and flour mills have been devised to determine the milling qualities 
of '^^ains, with laboratories to study the causal relations between 
vi^ri^ies, soil moisture, fertilization, etc., and the flour and bread- 
niaidiig qualities. One such .experimental mill, recently completed 
In Miimesota at a cost of $85,000, is said to be. the most com 
|dete example of its kind in the world. At least one State luus pro- 
vide % dfieoial building and installed elaborate equipment, at a cost 
of fiillljr $1^000, for studying experimentally the handling of fimit 
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and fruit by-products to determine the principles underlying the 
practical processes of manufacture; and another State is now erect- 
ing a large and specially equipped field laboratory for some of its 
horticultural investigations, at a cost of more than $250,000. 

The development of these and many similar enterprises, often on 
an extensive scale and quite highly specialized, evidences a departure 
from a limited State view of problems. It expresses the idea of the 
mutual relationship and the interdependence of experiment stations 
in pushing forward the boundaries of exact knowledge. Their effort 
in that field, especially in the advanced ranges, is a give-and-take 
process, in which any one of the participants may often receive quite 
as much as it gives. 

In a particular case a station may be exceptionally well suited to 
carry forward researches in a given line because of a presiding genius 
on its staff and special qualifications it has developed. This was 
illustrated, for example, in the case of the Institute of Animal Nutri- 
tion developed under Dr. H. P, Armsby, who was long regarded as 
the foremost expert in the country in that field. Its establishment 
and progress were viewed by those interested in the subject with the 
utmost approval and they were proud of the position the United 
States was able to take under his leadership. The work done was 
basic and related to a highly important branch of agriculture. But 
the support of the institute was a cause of no little concern during 
Dr. Armsby’s life, and in the absence of an established revenue or 
appropriation his passing leaves a feeling of uncertainty as to the 
future. It has raised anew the question of how far a single State 
should assume responsibility for prosecuting investigations which 
are so fundamental and so broad in their application that they are 
of value to all the States. 

This is not to imply that the attitude toward the Institute is any- 
thing but one of friendly appreciation or that the question- of its 
future is governed by any narrow motives of self-interest. But if 
the enterprise failed to establish itself firmly and permanently when 
the leader was here, the burden may be the greater on those into 
whose keeping it has now fallen. To them not only questions of 
ways and means are presented, but of public policy and. of the 
character of appeal to be made. The fact that the lines of inquiry 
conducted were not primarily of State interest, but were perhaps of 
quite as much importance to other localities, may raise the question 
triiether cdntinuance of such technical inquiry should not ^ on a 
broader basiB of public support than that of a single State. 

These, of course, are important questions, not to be settled by 
seatiiacnt or by advantage to the few. The difficulty of financing 
the «iterprise in the past inmnases the difficulty of planning for the 
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future and makes arguments of a concrete nature very important. 
Possibly a greater criins in relation to the future of a line of scien- 
tific investigation of national interest has not hitherto arisen at any 
of our agricultural institutions. A similar situation might conceiv- 
ably develop in relation to a number of enterprises of this type 
should a change in leadership occur. The policy and the advantage 
of such specialization ought, therefoiv, to be well defined. 

It is to be remembered that agriculture has no great endowments 
for research. It is dependent on tlie appropriations of the Federal 
Government and the States, mostly on an annual or biennial basis. 
It is only, therefore, as the various States or the Federal Govern- 
ment take up particular lines of advanced inquiry that such special 
lines of investigation can be prosecuted exlensively; and, as experts 
fully realize, it is only as such advances arc made that substantial 
progress can be made in solving the more practical aspects of many 
large problems. 

A point has been reached in animal feeding, for example, where 
research of this fumiamcntal character is very essential. The simpler 
feeding experiments have been of great value up to a certain point, 
but they must be supported and supplemented by researches which 
deal with permanent factors and which throw light on the causes 
and reasons for the response of feed tinder definite cii-cum.stances. 
It is worth while remembering that, in this country and abroad, the 
investigations which have .sui>plied the theory of feeding and the 
principles of nutrition have been carried on for the most part in 
publicly supported institutions, and not through special endowments 
or by wiJrkers independent of the general public for their mainte- 
nance. The same is true, of course, of practically all other branches 
of, agriculture. 

To doubt that such investigation, including that of the Institute 
of Animal Nutrition, has been practical woidd be to fail tft understand 
how the knowledge of feeding originated which has now become 
general information and the basis of scientific feeding standards 
and methods, or how the information was derived which has made 
possible the applications of science to the industry of agriculture 
throughout its whole range. Given the facilities and equipment the 
iudiitute now has for inquiry in animal nutrition, its further prose- 
cuti<m might not impose a burden out of proportion to what otiher 
StatM are doing for investigations of analogous character. 

At the present stage of investigation, no experiment station nan 
work alone and independently or solely with an €ye to the benefit 
of its immediate constituency. It has rations to all the othms, and 
it may be in position to render the best service in its advaneed re- 
sMirdi by ntressing some particular line. This r^resents fimn^ 
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type of correlation, and guards most effectively any possible danger 
of undesirable or unnecessary duplication. 

In a -sense, the States through their experiment stations are co- 
operating with one another and with the Federal Government in the 
advancement of knowledge. Whether or not they are working under 
formal agreements, they are benefiting by one another’s findings 
and they are shaping their investigations accordingly. Some are 
naturally contributing more than others because they have larger 
resources or have been fortunate in securing investigators who h^ve 
developed in special degree the qualities of leadership. Inequalities 
in this respect are almost inevitable, but even the smaller stations 
have often made contributions to the sum total quite out of proportion 
to their size. 

Manifestly, no station ought to neglect its local problems, either 
practical or technical, or to stress those of primary interest outside 
its borders. Such a course would not be warranted by any advantage 
a station might possess or the special preference.s of individual work- 
ers. It can not forget the immediate needs of those it is working 
for, and there is no indication of any danger that this will be done. 
Hut neither can it overlook the community t)f interest shared by 
members of the system ; for as a matter of fact, ^ery many of their 
most practical problems are fundamentally common to all or to huge 
groups, when reduced to their simplest scientific elements. Centering 
attention too chjsely on the purely local aspects of these problems 
has sometimes tended to confuse their fundamental character and 
prevent getting at the heart of them. Divested of their local coloring 
and resolved into their basic elements they are .seen to have much in 
common to be benefited by fundamental work. 

After years of local experimenting, many of these matters are 
being viewed from a different angle, more definitely directed at the 
determination of underlying facts. The further progress is made 
in that direction and the more indispensable intensive inquiries are 
seen to be, the more interdependent the individual stations api>ear, 
and the more evident is their national interest in the search for truth. 
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AGBIOULTXmAL CHEMISTET—AGBOTECHirY. 

Biological analysis of the seed of the Georgia vdiwet bean, Stlsolobtnin 
dc^ringiannm, B. Sxjbe and J. W. Bsab (Jour. Agr. B^e^h [17. £f.], {19^1)^ 

AU i, pp, 5^15, figs. i5).— The experiments reported in this paper were con- 
ducted at the University of Arkansas with the hulled seed of the Georgia velvet 
bean (8. deeringimum). 

When fed raw to young rats the seeds were found injurious even when, consti- 
tuting only 40 per ^ent of the total ration, thus confirming the conclusions of 
Hiller (E. S. R., 44, p. 710) in regard to the possibility of harmful results In 
long continued feeding of velvet beans. Autoclaving the seeds for one hour at 
15 lbs. pressure sufficiently destroyed the toxicity of the seed so that it was 
possible to include 60 per cent of it in the ration. On raising the amount to 80 
per cent toxic elfects were again evident. 

As determined by the growth curves of young rats on rations containing vary- 
ing amounts of the cooked navy bean supplemented in different ways, the 
deficiencies in the bean appeared to be chiefly in the nature of its proteins and 
salts. The hulled seed contained 27.5 per cent of protein and, therefore, fur- 
nished 16.5 per cent protein when fed at a 60 per cent level. This, however, 
proved inadequate for growth even when all of the other factors were rendered 
satisfactory by suitable additions. A mixture of 1 per cent sodium chlorid and 
1.5 per cent calcium carbonate proved as satisfactory as the complete salt mix- 
ture, thus indicating that the calcium, sodium, and chlorin ions furnish the 
necessary mineral supplements. 

The seeds furnished sufficient fat-soluble vitamin when fed at a level of 20 per 
cent of the ration. On decreasing the amount to 10 per cent growth was con- 
siderably impaired. These experiments show further the stability of the fat- 
soluble vitamin to heat, as the material was autoclaved for one hour at 15 lbs. 
pressure. The water-soluble vitamin was of low concentration. That this was 
not due to the removal of hulls was shown by the fact that the addition of the 
ground*hulls in the same proportions as they occur in the whole seal did not 
Improve the water-soluble vitamin content. 

A further contiibiitioii to the study of South American oil seeds, G. T, 
Beat and H, T. Isnir (Analgst, 46 (im)> Bo. 545, pp. Results are 

reported of the examination of four species of South American oil seeds: 
**Copu’* seeds {Theohroma grandiflorum) ; Hymenaea fruits, probably JST. oour- 
baHl, or locust : Parinarlum seeds : and Platonia seeds* Of the four species 
described, cupu Is the only one considered at all promising from a eoniraerclal 
point of view. These seeds, on extraction with petroleum ether, yl^d about 48 
per cent of a creamy white fat of soft consistency and practically dsvold of 
taste and odor. The analytical constants of this fat are given as follows: 
Melting point, 32^ C.; specific gravity, 0.8522; acid value. 44; sapoiUficatloa 
value, 187A; lodin value, 44.8 per cent; unsaponifiable matter, 0.01 per e«mt; 
and jwftactlve index, 1.456. The residual meal contained 1 per cent of an 
substance giving the mnrexld reaction and which was thoui^t to 
be theobromln. 

m 
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Ca«tor beatis and castor oil. — Cultural notes and the chemistry and uses 
of the oil, irf. Bindl (Eo, African Jour. Indus., ^ {1921), No. 6, pp. 5^0-5^7). — 
This article, which forms the first installment of the nondrying oils section of 
the report on vegetable oils, fats, and waxes previously noted (B, S. R., 45, 
p, 720), deals with the cultivation, harvesting, and yield of castor beans in 
South Africa, and presents tabulated data on the constants of castor oil 
obtained from South African seeds and a discussion of the uses of castor-bean 
products. 

Some sources of nondrying oils, M. Rindl {So, African Jour. Indus., 4 
(1921), No. 7, pp. -Continuing the series noted above, similar data are 

presented on a number of nondrying oils obtainable from seeds and nuts cccm- 
mon to different parts of South Africa. 

The composition, solubility, and oxidation of lumbang oil, A. West 
and Z. Months {Philippine Jour. SH., 18 {1921), No. 6, pp. 619-685, pis. S ). — An 
analysts of lumbang oil prepared from the nuts of Aleurites moluccana by the 
method described by Aguilar (E. S. R., 42, p. 115) is reported with the follow- 
ing results: Llnolenic glycerid, d.56; linolic glycerid, 33.48; oleic glycerid, 
56.98 ; and glycerids of solid acids, 2.85 per cent. The oil had a saponification 
value of 214, an iodin number (HtibI) of 140, and a specific gravity of 0.9206. 
It was insoluble at 28® C. in ethyl and methyl alcohols and acetic acid, but very 
soluble in cold turpentine, chloroform, ether, carbon tetrachlorld, carbon 
bisulphid, petroleum ether, acetone, ethyl acetate, ethylene bromid, toluene, and 
nitrol>onzcne. Determinations of the saponification and acid values and of the 
lodln number during oxidation of the oil gave results similar to those obtained 
with linseed oil, showing that the lumbang oil offers possibilities as a drying 
oil. IllustrntUms are given of the bark, flower, fruits, letives, and seeds of the 
lumbang tree. 

The chemical composition of peannt oil, (5. S. Jamieson, W. F. BAtjc.UMAN, 
and D. H. Brauns (Jour, Amcr. Chnn. Kor., 48 (1921). No . 6. pp. 1372-1881).— 
A study Is reported from the Bureau of Chemistry, United States Department 
of Agriculture, of the comi>o8itlon of two samples of peanut oil, oje pressed 
from Spanish type peanuts grown in South Carolina and the other from Vir- 
ginia tMMfc peanuts grown In Virginia. 

The chemical and physical constants fell within the limit of those reported in 
the literature. The Virginia oil had a higher iodin number than the Spanish, 
while the lodln number of the unsaturated acids of the Virginia oil was lower 
than that of the unsaturated acids of the Spanish oil. The Spanish oil con- 
tiiined 20.6 per cent of saturated acids and the Virginia oil only 16.4 per cent. 
TIk‘ composition of the two oils calculated ns glycerids of the fatty acids was 
as follows: Oleic acid, Spanish type 52.9, Virginia type 60.6; linolic acid, 24.7 
and 21.6; palmitic add, 8.2 and 6.3; stearic acid, 6.2 and 4.0; arachidlc acid, 
4.0 and 3.8; and lignoeerlc acid, 3.1 and 2.6 per cent, respectively. 

Refining coconut oil, A. W. Kbhbs (Inst. Margarin Manfrs. Proc., 2 (1921), 
pp. 56^1 ). — ^A brief description is given of the process of refining coconut oil, 
including the process of hydrogenating the oil. 

Investigations on the rancidity of batter and margarin fats, W. N. 
Stouob ijour. 8oc. Chem. Indus., 40 (1921), No. 8, pp. 75T-8tT, figs. 5).— This is 
a general discussion. Illustrated by reports of the author’s investigations, of 
the chief factors responsible for the deveiopm^t of rancidity in butter and 
margarin fats. The various types of rancidity are classified as (1) the type 
chamcterlsed hy a stale Ipreasy taste and odor but with no discoloration, 
(21 a form of rancidity occurring frequently in margarins and characterised 
by a strong distinctive aromatic odor and disagreeable piungent taste, and 
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(Ji) raii<M(!it> arcoiupauied by a markaU Uiseoloration of Uio butter or mar- 
jyarin. The first type, said to l>e met with chiefly in pastry inargarins of high 
melting points, is attributed to the action of air and light, the second to 
species of Peniclllinrn and Aspergillus vrhich act particularly on coconut ami 
palm kernel oils, and the third to color-forming molds, bacteria, and yeasts. 
The sources of contamination are considered to be contamination from the air, 
utensils, machinery, etc., from the raw materials, and from the containers 
and wrappers. 

The behavior of pectin toward alkalis and pectase, F. Ttttin {Biochem. 
Jour,, 15 {1921), No. 4, pp. 49 /t-497) .—Asi the result of preliminary studies on 
pectin, the author reports that the actions of cold dilute alkali and of pectase 
oii pectin are essentially identical, resulting in both cases in the formation of 
a salt of pcctic acid and the liberation of both nietbyl alcohol and acetone. 
** This would suggest that both of them were present as ester groupings, the 
acetone occurring ns an ester of its enolic moditication, isopropenyl alcohol, 
OHaCCOH) : CH 2 . It appears likely, therefore, that pectin is the dlinethyliso- 
propenyl ester of pectic acid.” 

The i)e(„'tiii used in the investigation was prepared from apple pomace by 
precipitation with alcohol from a water solution, and was purified first hy 
solution in water and reprecipitation, and further, l>y re solution, treatment with 
animal charcoal, atui siibsoquenf precipitation with alcohol. 

On an autoxidizable constituent of the cell, F. O. Hopkins (Biochem. Jour., 
15 (1921), No. 2, pp. 286-505). — The author describes the isolation from yeast, 
fi'om muscle, and from mammalian liver of a substance responsible for the 
nitroprussid reaction which is gi\eii by nearly all animal tissues. 

“Evidence is given to show that th(' sul)stauce is a dipeptid containing 
glutinnic acid and cystein. The relation of the two amino acids in the niolecMile 
has not yet been determined, Tliougli present in low <‘oncentrntion (0,01 to 
0.02 per cent of the fresh tissue) the dipeptid contains pra<‘tically the wh»)le 
of the nonproK'in organically bound sulphur of the cell. 

“The substance is autoxidizable, and, owing to the (banges in the sulphur 
group of«lts cystein moiety from the sulph><lryl to the disulphid condition and 
vice versa, it acts readily unfler ^ jurying cojiditi(ms either as a hydrogen 
acceptor or an oxygen accepf(»r (hydrogen ‘donator’). It can be both re- 
duced and oxidized under the lnfluen<*e of factors shown to be prescnit in the 
tissu(\s themselves. 

“E\idence is discussed which suggests that the substance has actual func- 
tions in the chemical dynamics of the cells.” 

Color standards for the colorimetric measurement of H*ion concentra* 
tion, Tv. ,T. CtLLESPiE (Jovr. Havt., 6 (1921), No. 4, pp. 599-405, ffp. /).---Th!s 
I>ai»er (‘onsists of a criticism of tiie data preaented by Medalia (E. S. H., 44, 
p. ‘Ill) which are not in accord with the re.snlts obtained by the author in de- 
veloping a similar system of color standards. The plan on which the proposed 
tables of Medalia are based is thought to lack a solid foundation and to be 
supported by too few data. As a further contribution to the subject of the 
previous pai)er a colorimeter for two-colored indicators is described which, 
with slight mollifications, can be used to determine both the percentages and 
the total concentration of the twf> colors present. 

Notes on the measurement of H-ion concentration, G. W. Monibb- 
Vi ixLiAMS {Analyst, 46 (1921), No. 546, pp. 515-524^ fiffs, v}). — A simple appara- 
tus for determining H-ion concentration electroraetrically by measuring poten- 
tial difference by the so-called compensation method of Poggendorf Is descrlbe<l 
and illustrated, and the application and llniita lions of the method are discussed. 
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Introdttctioii to qualitative chemical analysis, T. W. Fkksenius, trans. by 
C\ A. Mitohsix {London: J. <£* A. Churchill, 1921, 11, ed., rev, and enl„ pp, 
XX+954, Pl* 1* 57).— This is an English translation of the seventeenth 

edition of this standard German work on qualitative analysis. 

Distillation apparatus, l\ Gross and A. II. Wright (Jour. Indus, and Engin, 
Che^n., IS {1921), Eo, 8, pp, 101-103, figs. 6‘). — Several iiigemous pieces of ap- 
paratus are described and illustrated, including a simple fractionating column 
and device for the protection of corks against the solvent action of vapors, a 
micro-distilling flask and receiver for vacuum fractionations, and a vacuuin 
gage. 

A new type of sodium lamp for polarimetry, 11. A. Falks and J. C. Mor- 

RF.LL {Jour. Aniei'. Chem. /?oc , /fS (1921), Xo. 7, pp. KUO, 1030, jig. i).- In the 
lamp descrll>ei.l tlie authors use an alundum thimble or crucible as a reservoir 
for the salt, preferably sodium chlorid. When the thimble is heated in the flame 
of a Meker burner iJie sodium chlorid melts, flows through the pores of the 
thimble, and is vaporized so as to give a very inbmse illumination. 

The iiiea.su rcinent of color, C. E. K. Mkks {Jour. Indus, and Engtn. Chem., 
13 {1921), No. 8, pp. 729-731, figs. 6*).- -Brief descriptions are given of several 
types of ai)paratu8 used fi>r color mensurenients, including the siR^lroscope, 
spectrophotometer, and three of <*oloriiuelers“-the nionochroniutie an- 

alyzer, a trU'hroinatic analyzer, and a third type designed by L. A. Jones of the 
laboratories of the Kastuiaii Kodak Oempany. 'I'lds colorimeter is based upon 
liu* subtractive principle, depunditig upon the use of colored wedges, each wedge 
absorbing t»iie-lhlr<l of tiie spectrum. Wla*n the wedges are placed over each 
other In imlrs they will give any color imssihle, provided tlie intensity is ad- 
justed at the same time by means of a fourth neutral gray wedge. 

Method of measuring the opacity of liquids, ,1. Holkku {IHochem, Jour, 
ICi (1921), No. 2, pp. 216-225, figs. 3). The author dt*scril)es an opaeiuietor or 
apparatus for determining tla^ opacity of liquids. This consists of a tube of 
resistance glass about 2ri0 mm. long and 2(» nun. wdde, flattened at the bottom 
and provided about 2(1 mm. from the bottom with a narrow^ outlet ttibc fitted 
with a stoj[)c<>ck. Acro.ss the bottom of the tube is fastened by tw (4 pits vs of 
plasti<*iiie a fine <‘oi)ivr wire blackened by jiasslng through a flame. If the 
tube is filU^l witli n turbid liquid the wire at the bottom is not visilile until 
some of the liquid has btvu drawn off. The reciproi*aI of the depth of the 
liquid reuiulning, as ineasur(*d on the millimeter sc*ale etched on the tube, is 
taken os the measure of the opacity of the liquid. The apparatus with meihods 
of illumination and with niudiflcutions applicable to work on a small scale is 
descrihcHl in detail, and its operations and limits of accuracy aic di.scussed. 

The determination of small quantities of zinc, M. Bodansky {Jour. Indus, 
and Engin. Cheni., IS {1921), No. 8, pp. 696, 691). -Tho autlior has found that 
in the presence of calcium citrate the tendency of zinc suliihid to form ctdloidal 
suspensions wiieii precipitated from acid ami even from alkali solutivms i.s 
avoided, and a more complete re<‘overy of minute quantith\s of zinc is possible. 
This discovery has b<*en applied to the turbidimetrh* nielluHi of Breyer as 
developed by Birckner (E. S. U., 41. p. 4C4), the modifled procedure hvdug as 
follows : 

The weighed material Is oxidized with sulphuric acid followed by nitric 
acid, ashed, and the ash extracted repeatedly with hot dilute hydrochloric acid. 
The combined filtrates are evai)orated to dryness, the residue is dissolved in 
2 cc. of concentrated hydrochloric acid aud 50 cc. of distilled w’ater, and the 
copper precipitated as the sulphld and removed by filtration. The filtrate, 
after the hydrogen sulphld had been exi^elled by boiling, is cooUhI, neutralized 
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with anamoniiiiEi hydroxld, aud treated with 10 cc. of 50 per cejit citric acid. 
The solution is again heated to boiling, and small quantities of calcium car- 
bonate are added until a precipitate of about 3 gm. of calcium citrate is formed. 
A rapid stream of hydrogen sulpliid is then passed through the liquid until the 
latter has cooled. The flask is allowed to stand for several hours until the 
supernatant liquid is clear. The' precipitate is then collected on the filter, 
washed with 2 per cent ammonium thiocyanate, and dissolved on the filter 
I)aper with hot dilute hydrochloric acid. If clear and colorless, the solution is 
ready for the turbidinjietric comparison by the usual technique. 

A method of estimating phenylhydrazin volumctrlcally and its applica- 
tion to the estimation of pentosans and pentoses, A. R. Lino and D. K. 

{IHochem. Jour.^ 15 {192t), No. pp. — The method described 

consists essentially in distilling the substance with dilute hydrochloric acid, 
neutralizing with sodium hydroxid, acidifying slightly with acetic acid, pr(Kdpl- 
tating the hydrazone with phenylhydrazin, and determining the excess of phenyl- 
hydrazin in an aliquot of the filtrate iodometrically. Results obtained "with a 
sample of arabinose agree closely with those obtained by tlie phloroglucinol 
method. 

On the stability of tryptophan In baryta hydrolysis, IL Onslow {Biochem. 
Jour., 15 (1921), No. 3, pp. 383-^391). — In this and the following paper are 
reported the results of attempts to obtain a satisfactory method of determining 
tryptophan. 

In the hydrolysis of caseinogen in acid solution or in a solution made 
alkaline by sodium hydroxid, tryptophan was easily destroyed, but when barium 
hydroxid was used tlie tryiitophan was much more stable. On the other hand 
tryptophan alone proved more stable when boiled in add than in alkaline 
solution. Of the alkalis barium hydroxid proved less destructive tliau so<iium 
hydroxid or sodium carbonate. The less rapiil destructioji of tryptophan in 
the hydrolysis products of caseinogen by barium hydroxid is attributed to the 
presence of other products of hydrolysis. This was confirnuxl by boiling a 
mixture of known amounts of tryptophan and other amino adds with barium 
hydroxid, precipitating with the mercury reag<mt, and estimating the tryptoplian 
from the a*iiino nitrogen. 

It was found possible to prevent to a great extent the pre(‘ipitution of the 
tyrosin by the mercury reagent by raising the concentration of the sulphuric 
acid to 7 per c^'iit by volume. At this concentration (‘ystin is not i>recipitated, 
while histidin is precipitated unless its concentratiou is reduced to 0.02 per cent. 
The amount of tryptophan recovered by this method was more than that 
originally ustd, thus showing that the method brings down id her amino adds 
with the tryptophan. 

Oil the nature of the substances precipitated by mercuric sulphate from 
hydrolyzed caseinogen, with reference to the evStiniatloii and isolation of 
tryptophan, H. Onslow (Biochem. Jour., 15 (1921), No. 3, pp. 392^99)*— A 
further study of tlie mercuric sulpliate eomxjound precipitated from hydrolyzed 
casein, as above, lias led to the identification of the following amino acids: 
Leucin, cystin, traces of tyrosin and other monamino adds, glutamic and 
aspartic adds, histidin, and a little prolin, btit neither lysln nor arginin. 

The method finally adopted as most satisfactory for determining tryptophan 
consists essentially in digesting the caseinogen with trypsin in a buifer solution 
to prevent the rise of H-ion concentration due to the liberation of the amino 
acids, precipitating with the mercuric sulphate reagent, decomposing the 
precipitate with hydrogen sulphid, and digesting with trypsin a second time,* 
after which the butyl alcohol extraction metliod of Dakin (E. S. K., 40, p, 611) 
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is followed. This procedure^ the technique of wldch is described in detail Is 
said to result in a yield of tryptophan comparing favorably with that obtained 
by Dakin. 

Imitation fruit Juice beverages, W. W. Skinnek (Amen Food Jour., 16 
{1921), No. 7, pp. IS, H ). — This is a discussion of Federal regulations governing 
the manufacture, lalojling, and sale of imitation fruit juice beverages. 

Dairy chemistry: A practical handbook for dairy chemists and others 
having control of dairies, H. D. Richmond {London: Charles Griffin d Co., 
Lid., 1920, S, ed., rev., pp. XII ^490, ffgs. SS). — In preparing the third edition of 
this handbook on dairy chemistry (K. S. K., 32, p. 501), the subject matter has 
been rearranged into three parts as follows: The constituents of milk, * the 
analysis of milk and milk produ<*ts, and technical applications. In additiox|> to 
the new material incorporated in the various sections, the results of researches 
appearing while the work was in press have been included as addenda. The 
revised tables of statistical matter have been incorporated in the text instead 
of being Issued as an appendix. 

Methods of examining milk and dairy products, C. Barthel {Die Meihodcn 
zur IJntersuchung von Milch und Molkereiprodukicn. Berlin: Paul Pareu, 1920, 
3. ed., rev. and enl., pp. VlIl-\-296, figs. 72). — ^The previous edition of this 
laboratory manual for dairy chemists (E. S. R., 26, p. Ill) has been thoroughly 
revised and considerably enlarged. 

The rare sugars: Their purity and tests, C. Pfanstiehi. and R. S. Black 
(Jour. Indu.^. and Dngin. Chem., 13 (1921), No. 8, pp. 685-687). — ^The authors 
outline briefly the standards of purity for the rare sugars, general tests for 
purity applicable to all sugars, and speciflc t€*sts for imllvldual sugars. 

The standarization of rare sugars, 11. T. (^kaber (dour. Indus, and Engin. 
Vhetn., 13 (1921), No. 8, pp. 687, 688). — A routine analytical procedure for the 
standardization of rare sugars is descrilHHl briefly, and a few special tests for 
individual sugars are outlined. 

The examination of sugar crystals by projection, (». P. Meade {Jour. 
Indus, and Engin. Chem., IS (1921), No. 8 , p. 712). — ^The author suggests the 
use of a baloptlcon for measuring the size and regularity of sugar crystals in 
raw sugar examination, and desiTlbes a technique of comparison which has 
iuoved satisfactory. 

(Conditions alTecting the quantitative determination of reducing sugars 
by Fehling solution. — Klliniiiation of certain errors involved in current 
methods, F. A. Quisitmbino and A. W, Thomas {Jour. Amcr. Chvm. Hoc., 43 
{1921), No. 7, pp. 1503-1526, figs. 7). — ^This paper reports the result of an 
exliuustlve study of the errors involvetl in the analysis of reiluidiig sugars by 
the Fehling method and its modifications, the i)urpose of the investigation 
being “ to establish conditions for the use of a Fehling solution in the quan- 
titative analysis of common sugars such that the errors due to atmospheric 
pressure fluctuations and temperature of digestion, diftlculty in observation 
of exact time of boiling, surface oxidation, nuto-reiiuctlon of Fehling solution, 
und reducing action of sucrose might be eliminated or reduced to a minimum.” 

As the result of this investigation a method is proposed which has been 
found to give results of a much higher degree of accuracy than the current 
methods of sugar analysis. Tlie paper should be consulted in the original 
for the details of the modified technique, which must be followed exactly to 
obtain accurate results. 

The estimation of nonpvoteln nitrogen In blood by a micro-Kjeldahl 
method, K. L, Kbnnawat {Biochem. Jour., 15 (1921), No. 4, pp. 510-512, 
fig. 1). — The essential features of the technique described for the micro- 
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Kjeltiahl m(?thod of dotermiuing nouproteiu uitrogea are the use of u bath of 
molteu metal for tialshlag the combustion of the material and the use of 
aspiration to add the alkali to the acid solution after combustion. The 
method is described in detail, with illustration of the apparatus employed. 

Buies for the analysis of chemicals used for the preparation of rubber 
{Arch, UuhbcrouU. Nederland. Indie, 4 {1920), No. 7, pp. SJf7-^49, 351-^53).— 
Directions are given for the analysis of sodium bisulphite, sodium sulphite, 
sodium carbonate, formalin, and acetic acid, the methods described being thost; 
adopted as official for the rubber experiment stations in the Dutch East Indies. 

The determination of available calcium oxid iii lime usi^d for unUairing 
hides, F. I*. VEfTCH and T. I>. Jakrkll {Jour. Aiuer. Leather Vhern. Aasoc,, 16 
{1921), No. S, pp. 438-4W. 

Notes on water extraction of leather, F. T. \ kitoh and U. W. Fkky {Jour. 
A filer. Leather Vkvm. Afs»oe., 10 {1921), No. 9, pp. 491-^10). 

Extraction of oil and greases from leather, F. 1*. Veitch and I. I), ('lauke 
{Jour. Amer. Leather Vhern. Assoc., 10 {1921), No. 9, pp. ^58-.J77). 

Beeswax {Min. Apr, and Fisheries [London\, Leaflet 378 {1921), pp. 4* pl* ft- — 
Tins leaflet contains brief directions for the extraction of U*eswax by the so- 
called solar wax extractor, steam, boiling w'ater, and the heat of the oven. Tlie 
first method, which is considered the most efficient and economical, requires a 
simple apparatus wiiicli is essentially a miniature garden frame with a double- 
hinged glass cover. Inside, the frame is fitted with a metal tray wldeh slojajs 
down to a tin trougii covered witli wire gauze. 'The wax to be recovered is 
spread on tlie tray, the cover is shut, and the apparatus placed in a sunny 
position. The wax tlien melts and runs into the trough and the Impurities re- 
main on the screen. 

TJie physical cliaracteristics of pure bet»swax and simple tests for detecting 
adulteration are included. 

The preservation of tropical fruits, 1*. ,1. Wester {FhUippine .Xpr. Hev., 13 
{1920), No. 3, pp. 173-18o, pis. 4 )- — This article includes suggestions for the 
possible commer<*ial development of the manufacture of preserves from tropical 
fruits In the Pliilippines, descriptions for the fruits suitable for preserving, and 
recipes for*Lhe preparation of jams, jellies, and preser\es from these fruits. 
IlJustrulions ai‘e given of the fruits described. 

Wood waste, I. H. Boas {Aust. hist, lloi. and Indus. Bui. 19 {1921), pp. 82, 
figs. 10 ). — This publication contains an outline of methods used in different 
countries for the utilization of wood waste, with details regarding wood distil- 
lation and th(‘ njaiiuracture of industrial alcohol. A bibliography of H8 titles 
Is appended. 

METEOEOLOGY. 

lutercoiitjiiental problems in bioclimatics, with special reference to 
natural and artificial distributlou of plants and animals, A. D. Hopkins 
{Jour. Wash. Acad. Sci., 11 {1921), No. 10, pp. m-m).— This article discusses 
some of the basic piinciples of the biocliiiiatic law enunciated by the author 
(E. S. It., 41, p. 10), as well as methods and results of the application of the 
law in a study “ of the relations between the advance of spring in eastern 
North America and western Europe as based on certain phenologlcal events that 
characterize a particular jfiiase of such advance.*' The results of predictions 
from records at an intercontinental base station at Kanawha Farms, W. Va., 
for places in western Europe “ leave little or no reasonable doubt/* in the mind 
of the author, “as to the fact of, and prevailing resi>onses represented by, the 
bloclimatlc law. Neither should there be any doubt as to its practical appiica- 
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tlon lo almost any problem In any braneli of iiaturul science which involves a 
consideration of the responses of living organisms ami climatic elements to 
continental, regional, and local influences, or to problems that require a measure 
of the relative intensity of the factors of variations as related to periodical 
manifestations and geographical distributions.” 

Influence of climate ou the yield and quality of sugar beet iu Canada, 
M. G. McDotjoaxl {Canada Bur. StaHs., Mo. Bui. Ayr. Statis., IS {1920), No, U6, 
pp. 295-'S01; aha. in U. tS. Mo. Weather Rev., 49 {1921), No. 7, p. SOS),— The 
author attempts to correlate exiH»riiuental data relating to percentagt^s of sugar 
and solids in the Juic(‘, and the coefficient of purity and ilie yield per acre of 
sugar beets, with tlie weather factors during the growing season, for 18 suc- 
cessive yeara 

” The correluthms between the i>ercentage of sugar anil the weather fu<*turs 
are decidedly small, but the coefticlent of purity (the peiveutuge of sugar iu 
the dissolved solids) is more signiflcantly related to weatlier eoudltions, having 
Its highest correlation (a positive one) with the mean mini mum temperature for 
the season. The yield shows a positive relation with both iiiaximum and uiinl- 
ujuia temperatures, and most signiflcantly willi the mean temperature for tiie 
season. It has a high positive eorrelatiou witli the relative humidity, and an 
unexpected low one with the rainfall. . . . 

** The yield is closely related to the mean temperature, and, in a less degree, 
to the mean relative humidity of the growing Si-ason. Conditions are favorable 
when the mean teuifierature i‘X<*mls (K)". F. and the relative liuiuldity caceeds 
80 i)er cent. Tiiey are unfavorable when the temperature falls below 55® ami 
Ibe relatl\<* humidity helow' 70 per cent. Within ordinary limits the yield is 
not \ery greatly ulfected by (lie rainfall, provided the croj) is thoroughly eulti* 
vated. In semlarid regions irrigation Increases the yield without impairiug the 
quality. The <iualily of tiie beets depends chiefly on the night teiiqieratiires ; 
the sugar contimt and purity decline when the mean temperature lor the season 
falls belo\v 45®.” 

Monthly Weather lieview {V. »S. Mo. Weather Rev., 49 {1921), Nos. 7, pp. 
S19-4*^^t PP> 4*^^-'479, pis. 11, figs. — In addition^o detailed 

summaries of meteorological, climatological, and seismological data and weather 
(‘onditions for July and August, 1921, and blhliographicul intorinutioii, reprints, 
reviews, abstracts, and minor notes, these numbers contain the following con- 
tributions: 

No. 7. — Impro>e<l Cages for rrecipitntion (lllu.s.). by S. T. Fergussou ; A 
Warm Winter (1920 21) Followed by a 'Warm Summer, hy A. J. Henry; The 
Earth’s Windbelts as Factors of Climate, by 1^. W. C. Honacina; C-oncerniug a 
Graphical Device for Fre.s.'-ure lUHluclum tillus. ), by C. E. Meisinger; Note 
on Thunderstorm Hreeding Spots, by B. M. Varney; Tlie Distribution of Uuiu- 
fall Over Uestricted Areas (ilius.), by A. J. Henry; Sub.stauces Dissolved in 
Uain and Snow, by S. Shalter (see p. 110) ; Remarkable Aurora of May 14-15, 
1921, by H. Lyman ; Watersixtuls on Luke Ontario, by E. Guy ; ami Another 
tlbservation of Watex*stH>uts, hy H. B. Benedict. 

No. 8. — Excessive ITecipitatlon in Arkansas (illus.), by 11. S. Cole; Relation 
between Frequency and Intensity of Precipitation (illus.), by J. IV. Alvord ; 
Sources of Tw'O Unusual UainfuU Records, by 1, E. Houk ; Early Records of 
Tropical Hurricanes on the Texas Coast In the Vicinity of Galveston, by R. D. 
Frazier; Systematic Corrections to the Calama, Chile, Solar Constant Values, by 
C. G. Abbot; and Supplemental Note on Free-air Teinperattire at Drexei and 
EUendale during the Warm Summer of 1921, by A. J. Henry. 
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Weather on a New England farm, M. Faqkustkom (Bui. Amer, Met Soc.^ 
2 {1921), No. 9, pp, 115-^117). — In this article the vicissitudes and uncertainties 
of New England weather, especially as related to farm life and activities, are 
entertainingly and instructively set forth by “ one born and brought up on a . 
New England farm.” 

Substances dissolved in rain and snow, S. Shaifeb {U. S. Mo. Weather 
Rev., 49 {1921), No. 7, pp. 404, 405). — Analyses of 45 samples of rain and snow 
collected at Mount Vernon, Iowa, during the period from August 18, 1920, to 
June 1, 1921, are reported. 

, The total precipitation for the period was 20.97 in., 18.14 in. being in the 
form of rain and the remainder in the form of snow. The total nitrogen 
brought down by the rain and snow was 3.28 lbs. per acTe, of which 1.48 lbs. 
was free ammonia, 1.16 lb.s. albuniinoid ammonia, 0.6 lb. nitric nitrogen, and 
0.04 lb, nitrous nitrogen. 

** On the whole, no difference was found in the amounts of substances dis- 
solved by snow and by rain under the same circumstances. . . . [There wasl 
a very striking increase of ammonia with increase of Interval. The al- 
buminoid ammonia remained on the average fairly constant throughout the 
year, as did the free ammonia. Both were lower in the spring than during the 
fall and winter.” 

There was no noticeable variation of the amount of nitrates with the sea- 
sons. On tile contrary, the average through the year was quite constant. 
When the amount of nitrate per inch of rain for each month is compared with 
the rainfall in inches for each month, it is found that the nitrates are greater 
when the rainfall is less — that is, the solution is more concentraled, as might 
be expected. . , . The nitrites, like the nitrate.s, tended to greater concen- 
tration, when there was less rain, hut this tendency was not so marked as in 
the case of the nitrates. . . . 

“ A total of 34.43 lbs. of chlorids p<*r acre wn^s found. The average chlorin 
content was 10.1 parts ])er million. The highest was 49 7 parts per million. 
The chlorids were higher during the winter and spring than during the fall. 
They were^ot found to be present in constant proportion as was reported by 
former Investigators, but varied from 3.5 i^arts i)er million to 49.7, The chlorids 
show the same tendency as the other substances to be more concentrated when 
the rainfall is less. A curve between (‘hlorids and inten^al.s of time shows a 
tendency toward increa.se in clilorids with increase in time interval. 

‘‘The total sulphates amounted to 327.(Mj lbs. per acr^^ tigujvd ns SOs. The 
average -was 29.9 parts per milijon, and the highest 101.2, on May 17, 1921. The 
sulphates undoubtedly (‘ome from the combustion of the sulphur in coal used 
for heating.” 

SOILS— PEKTELIZEBS. 

Studies in soil moisture, I, B. II. Wilsoon {India Dept. A{fr. Mem., Chem. 
Her., 6 {1921), No. 3, pp. 155--180, pU. 5, figs, d).— Thus report is a preliminary 
account of the lines of work on the subject of soil moisture which have been 
developed by the Agricultural Research Institute at Pusa since 1917. 

The Importance of studying all the factors affecting the movement of water 
in the soil, and particularly of the salts contained in irrigation water, Is 
pointed out. Prom an approximate calculation an estimate con be formed of 
the amount of water percolating from an irrigation area. Applying this to 
the irrigated helds of the Lower Chenab Canal colony it is estimated that the 
subsoil losses represent 38 per cent of the water taken in at the headworks. 
The gross area commanded by the canal is 3,860,000 acres, and the total per- 
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eolation is said to be in the neighborhood of 3,255 sec.-lt. Of the total loss 
17.5 per cent is lost by absori)tion in the main line and branches, leaving about 
20 per cent to be accounted for by loss from distributaries, water courses, and 
ilelds. 

The avei*age of a large number of analyses of irrigation water made at the 
station showed that the total eonttml of soluble matter is about 12 parts per 
100,000, and is composed almost entirely of tlic sulphate, chlorid, and carbonate 
of sodium, it is estimated that about 337,000 tons of sodium salts are added 
annually to the 2,258,000 acres of actually irrigated land in the colony, or from 
0.1 to 0.2 ton acre. The total amount of sodium salts percolating to the 
sulKsoil is estimated on the assumption that the subsoil water contains 20 parts 
of sodium salts per 100,000 and the irrigation water 10 parts. 

On the basis of tliermotlynamical considerations, theoretical relations deter- 
mining the equilibrium of a so-called free solution, having an osmotic pressure 
with .the water bound in the colloid phase and the vapor phase, are deduced. 
From consideration of .surface tension, a relation is deduced between the aver- 
age sizi‘ of soil particles and the tilni tension of water in the soil at various 
(oucentraliona, by means i>f which it is possible to calculate the statical dis- 
tribution of water in a column of soil saturated at its base. The relation of 
these dcfluctions to the emi)irlcal soil constants is discussed, and a satisfactory 
result is obtained for the calculation of the moisture-holding capacity of soils. 

Experimental results are given showing the variation of bound w^ater in the 
rolloid of a soil with the osmotic pressure of the solution. Extrapolation to 
Kero osmotic pressure gives a value for the moisture absorbed by the colloid 
which is 4.7 times the hygr<»scopic eoeflicient. On the basis of these results an 
ex])lanation of the empirical relationship between the moisture-holding capacity 
of a .soil and its hygroscoido eoeflicient is afforded. It is suggested that the 
bound w^ater of the soil exists in tAvo phases, wdiich have been provisionally 
named “ gel ” watiT and vesicular water. 

A pn'llminary experimental investigation of the compressibility of soils Is 
(lescrilnnl, but the results so far obtained do not allows (»f any deductions being 
uuidi' as to the swelling i>re.ssure of the soil colloids, for wdiich purpose it was 
intended. Experiments are described in which the hydrostatic pressure due to 
liliu ten.siou is balanced against the osmotic pressure of a soil solution. 

The following teulalive concUi.sions bearing t>n the composition of the solu- 
tion draining from soils and on the wonoinic use of winter are drawn: “ In the 
case of a soil containing no 4*oUoid, such as a coarse sand, the behavior of the 
.soil solution will be determined completely by the average size of the particles 
ami the surface tensiem of th<‘ sohition. The corn iK)si Lion of the .solution drain- 
ing from su(*h a soil should, therefore, remain unaltered. If. however, a saline 
water Is add(‘d to a soil containing colloid, water will tend to move through the 
colloid phase in order to dilute the solution if its osmotic pressure is greater 
than the swelling pressure of the colloid, or the solution will become more con- 
centrated if (he rever.se Is the case. ... It thus appears that the first 
action is for free water to nnn’e across t(» the salt layer in order to dilute the 
solution, thus reducing the osmotic pressure and increasing the hydrostatic pres- 
sure on the water side. The salt then diffuses back, currying with it water. 
The final equilibrium will thus be obtained, in the absence of a semii>ermeal)le 
membrane, wdien the salt solution is equally distributed throughout, but the rate 
at w^hlch the salt solution will move back may be very slow. 

Since the equilibrium distribution of water in a soil is determined by the 
vapor pressure gradients in the soil atmosphere, the * bound * water of the col- 
loid will have a definite value at equilibrium at each point in the column ; the 
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concentration of the subsoil water will therefore affect tlie ‘ capillary ’ rise, 
whereas, in the case of a sand, it will only do so in virtue of its concomitant 
variations in surface tension. Since, therefore, tlie solution draining from a 
soil may be supposed to be in virtual osmotic equilibrium with the colloid at 
each j)oint, the composition of the solution will be determined by the colloid 
content. We slu)uld expect, there lore, tluU the ground water beneath a heavy 
soil would l)e more saline than in the case of a liglit soil. 

“ Again, the rate of movement of ^ soil solution in a sandy soil should depend 
only on the gradient of liydr<»stalic jnessure due to him tension and the viscosity 
of the solution. In tlie case of a soil containing colloids, however, we have two 
raleij to consider- the rate of movtaiient of vvati'r in the colloid phase and also 
the rate of movemtmt of the fret» solution in virtue of its hydrostatic prt*8sure. 

**The irniKutaiice of considerations such as these in deterniining the advisa^ 
bility of shallow and frequent or lieavy and infn*qui*nt irrigations netni not be 
emphasized. It would appear that in a light soil where the composition of the 
drainage water is unulTe(‘ted, \vater economy should liemaiid light and frtHiiient 
waterings. In the case of a heavy soil, however, owing to the possibility of the 
con<*entratlon of the soluble matter of tlie irrigation water by virtue of a rate 
of diffusion of the water through the colloid phase to drier parts of the soil, 
greater than that of the free solution, the soil may become saline; heavy water- 
ings, therefore, seem indh'ated. Moreover, although In such a soil, the water 
may penetrate beyond root range, it will still be available to some (‘Xtent to the 
crop by upward movement thr(uigh the colloid phase without carrying up salt.” 

Soil acidity and bacterial activity, 11. E, Btfpuknsox (Soil 12 (1921) ^ 
No. 2, pp. 1S3~’144)> — A. cojitlnuution of studies conducted at tlie Iowa ExtHUi- 
meut Station, to determine the influence of the d<‘<‘onq)osition of farm manure, 
cottonseed meal, horse manure, timothy hay, clover hay, green timothy, and 
green clover on the readiou of heavy silt loam soil and sandy soli, both low 
in organic* matter, and a I<»um soil rather Jiigh in organic matter, are rcporteil 
(E. S, K., 41, p. 319; 42, p. 423). 

It was found that the lime requirement of none of tlie .soils w’as incn*ased 
by the orgafiic treatments cxceiit in tliose cases wlicre there was u large pro- 
duction of nitric acid. AmmonUication was ai»i»arently greater In the absence 
of lime, lame generally stimulated nitritication. The sum of ummoiiln and 
nitrates was usually greater on the unlimed soil when tnmtCHl wdth nitrogenous 
organic materials. When lutrogcmuis sour(*es of eimrgy such as horse manure 
and timothy hay were suiqiluHl, nilrilicatioii ami amnion ificat ion were nniiiced 
below that of tlie untreateil soil. The green materials w*ere somewhat more 
readily attacked than the dried materials. 

The soluble unknown nonprotein nitrogen, determined at the second sampling 
<m the more fertile soil when tlie activity of the organisms was nearly at a 
maximum, showed little efl’H't due to the various organic trcatineiils. The 
cottonseed meal was the only treatment wldch gave any large increase over 
the untreated soil. In all cases hut one the unlimed treatments gave a higher 
nonprotein nitrogen content than the limed. 

Soil survey of Adair County, Iowa, O. Lounshuky kt al. (U. S. L>ept. Apr., 
Adv. Sheets Field Oper. Bur. Soils, 1919, pp. 25, fly. 1, map 1 ). — ^Thls survey, 
made in cooperation with the Iowa Experiment Statloii, deals with the soils of 
an area of 306,720 acres in southwestern Iowa, which is situated on the water- 
shetl separating tlie tributaries of the Missouri from those of the Des Moines 
Hiver. The area has a generally roliing surface with sharply rolling to broken 
b<^ts along some of tlie larger streams. The drainage is carried mainly by the 
Middle Hiver in the northeastern part and by brandies of the Nodaway River 
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in the western jind southwestern parts. The !)ranrtjin(» tributaries of streams 
are said to reach practically all parts of the county. 

The threat muss of the soil niaterial is of glacial origin, over parts of which 
rests a mantle of loess. The soils are of loessial, glacial drift, and streinu lai<l 
origin. The loossial soils occupy tlie more elevated land surfaces. Eight soil 
types of 7 series are mapped, of which the Tama silt loam and Shelby loam 
cover 50,4 and 36,4 per cent of tbe area, resptH tlvely. 

Soli survey of Chariton County, Mo., \V. I. Watkins i:t al. {( J . S . Dept . 
Agr., Adv. Field Oper. Bur. KoiM, pp. SJh flO- A D- — '^"bis 

survey, made in coop<‘ration with tlie Missouri Experiment Station, deals with 
the soils of an area of 4S3,S40 acres in north-central Miss^niri, the toiiograpby 
of which varies from comparatively level to steeply rolling. Tlie upland con- 
sists of an eroded plain bordered on the south and wcM sWles by broad belts 
of alluvial lami. The uiiland ranges from undulating to sharply rolling, 
and .consists mainly of long ridges separated by nearly parallel valleys. The 
stream valleys are broad and tlat, and consist of the flood plains of the large 
streams now subjiKd to overflow and of terraces aiiovc high water murk. 

The county is said to lx* on the whole well drained, nltlHuigh the sluggish 
currents and tortuous courses of the streams cause them to ovortlow easily. 

The soils of the county are of loes.sial, glacial, and alluvial origin. The 
loessial H(»ils cover the greati^r part of the upland. Including riverw’ush, 24 
soils t>pes of 15 series are mapped, of which the Shellty loam, (Jrnndy silt 
loam, Wabash day, and Wabash silt loam eovi'r 1fl.4. 16.2, 12.5, and 11. 1 per 
cent of tlio area, re.spec lively. 

Soil survey of Meigs (kuiiity, Tenn., A. T. Swkkt and .1. H. Aokk (T. x'n. 
Dept. Afirr,, Ade BUvvIh Field Opn. Itur. Koih, J019, pp. SH, fig. f, map /).— 
This survey, made in eooiHU'ation with tiie Tenness(H' (icological Survey, df*ais 
with tlie soils of an area of 135.610 acres in eastern Teimes>see, wdH<’h oecnpie.< 
a part of the (Irefit Appala<‘hian Valley. The lopograpliy (‘on.sists of iiarnnv 
parallel ridges and valleys with a northeast-southwest trend. Tlie area is 
said to be wh 4I drained. 

The soils of tlie uplaml are re.si<lual in origin and of the rivcp and stream 
valley.s of alluvial origin. Including rough stony land, 15 soil types of 11 
series are mapped, of whicti the Frederick gravelly h>am covers 30.0 per c'cnt 
of the area. 

Soil survey of Freestone County, Tex., H. W. Haw kf.r kt ai.. (F S. Dept. 
Agr., Adv. Hheet^ Field Dp^'v. Hur. BoiD. liHS, pp. fig. /, map /). — This 
surv(\v, made in eoofM»ration with tlie 1'f‘xas Experiment Station, deals with 
the soils of an area of 557,410 acres in east-central Texas, tlie greater part of 
w^hich consists <*f (^lastnl I‘lain upland. The topography in general is th, 4 t 
of a smooth, even plain, with a gentle slope from the north and west to the 
east and south. 7'hia plain is well disw'cted and becomes hilly next to the 
chief dralnageways. Tlie drainage from the greater part of the county is Into 
Trinity River through several large creeks. All the streams in the ctiunly, 
except Trinity River, are intermittent. 

The soils of the eoiinty are of marine sedimentary and alluvial origin. 
There are tw^o classes of alluvial soils, those lying above flooii level and those 
subject to overflow. Thirty-one soil types of 17 series are mapiK*tl, of which 
the KusQuehanna and Rustoii fine sandy loams and the Norfolk fine sand cover 
28.8, 17, and 10.6 per (^ent of the area, rcspix'tively. It is stated that tlie Sus- 
quehanna fine sandy loam is the most extensive and the most important agri- 
culturally of the forested heavy subsoiled types. 
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Kesults of greenhouse and laboratory research in soil fertility, S, D. 
Conner {Amei\ Fert, 55 {1921), 'No. 4, pp. 77, 78, 80).— In a contribution from 
the Indiana Experiment Station a brief summary of some of the w(»rk on soil 
fertility in progress at the station is presented. 

It is stated that three-fourths of the soils of the State are acid and in need 
of phosphate. 

In connection with the nitrogen question, it has been found that the nitrogen 
in muck is very unavailable. This was found to be especially true In field 
tests with wheat where muck nitrogen was compared with dried blood nitro- 
gen. * Neither air-dried nor kiln -dried muck was of value, and both neutral and 
acid* muck gave the saine results. It is concluded that if muck Is used as an 
iugrcidient of a fertilizer, no value should be assignc?d to the nitrogen which it 
contains. 

Pot tests with corn to compare certain common carriers of nitrogen showed 
that sodium nitrate was the most effective, with ammonium sulphate sei?ond. 
Smaller yields were obtained with <lried blood and still smaller yields with 
calcium cyanainid. Hydrolyzed leather was only It per cent as available as 
sodium nitrate, while aluminum nitrid, eitlier with or without acid phosphate, 
proved to be entirely unavailable. 

Studies of sulphur as a factor in tlie fertility of Indiana soils have shown 
that no one test has given results which couvSistently indicate the need for sul- 
I)hur as a plant food. 

The influence of certain fertilizer salts on the growth andi nitrogen con- 
tent of some legiinie.s, A, IdAiTACJOAitr (Soil 11 (1921), No. (h pp. 
figs. 2 ). — Experiments comluctcd at Comell University, to determine >vhat fer- 
tilizing elenierits, other than calcium, and w'hat combinations of fertilizing ele- 
ments best promote nitrogen llxatlon by alfalfa, soy beans, and Oanatiu field 
peas, and to investigate the effi'ct of fertilizer salts and of the resulting crop 
growth on snbs#'quent soil nitrification, are nqiorted. ^Phe soil used w’as a mix- 
ture composed of clean sand and a small j^Tcenlagt? of .sandy loam soil. 

Of all the fertilizer elomeTits applied to the cmn])ound(‘d soil, phospliorus 
showed the*greatest etToct, It markedly increased the dry matter and total 
nitrogen and to a lesser extent tlu* iiemoitage of nitrogen in all three legumes, 
the order of greatest average influence on the crops being Canada field peas, 
soy beans, and alfalfa. Phosphorus u.sed alone markedly irKU’eased the total 
nitrogen, dry matter, and percentage of nitrogcai in the order named In all 
three crops, and in combination with nitrogen, potassium, and sulphur It mark- 
edly incTeased the dry matter and total nitrogen. now’(»v(?r, it increased the 
percentage of nitrogen in soy iK'an.s and alfalfa only slightly, if at all, and de- 
creased the i)ercentage in the case of peas. 

As a single element, nitrogen apparently did not l>enefit the plants with re- 
srKJct to yields of either di'y matter or nitrogen or the peroimtagc of nitrogen, 
except in the case of Canada field peas. In combination with phosphorus, 
potassium, and sulphur, nitrogen promoted no more response in the legumes 
than w^here it was used alone, but did not hamper tlie proot^ss of nitrogen 
assimilation. 

Potassium used alone show^ed its greatest Influenc^e in increasing on the 
average the total nitrogen and dry matter in Canada field peas and alfalfa, in 
the order named. In soy beans, however, it show^ed a decrease with respect to 
these factors. Only in the percentage of nitrogen did potasiSlum show an In- 
crease common to all three crops, and this in the crop order named. 

Sulphur in the fomt of used alone and in combination with other 

fertilizer mite Increased the growth and nitrogen content of alfalfa somewhat, 
but appeared not to have any effect on field peas and soy beans. 
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It is stated tlmt in general when any application of fertilizer, with the ex- 
ception of gypsum, incTeas(^d tlie yield of the legumes grown, there was also 
an increase in the percentage of nitrogen in the plants. Where phosplu^rus 
was applied tiiere was in general the greatest nitrate accumulation after all 
crops. Thus salts or their combinations which most markedly promoted the 
growth of legumes, as did phosphorus, usually caused the greatest nitrification. 
Nitrogen applied alone increased soil nitrification after all three crops, par- 
ticularly after alfalfa, but when this nutrient was applied in combination with 
the other substances it did not have such an effect. 

Potassium in the form of muriate of potash apparently sllglitly inhibited 
nitrate-nitrogen accumulation. Sulphur in the form of gypsum increased nitrifi- 
cation in soil in which alfalfa had grown but not in soil in which peas and soy 
beans had grown. 'Phere appeared to be a connection between the effect of 
sulphur on the crop and on nitrification following the crop. In general there 
appeanal to he a t<*ndency toward correlation between the dry matter produced 
and the siibseciuent soil nitrification. This is assumed to be partially due to 
the greater root system iisacK’iateil with greater top growth, hence to greater 
amounts of dwayed roots for promoting nitrification. 

The retention of soluble phosphates in calcareous and noncalcareous 
soils, W. II. Harrison and S. Das {India Dept. Agr, Mem , Chem. )SYr., 5 {1021), 
No. 0, pp. 105-236, fl{f8. 8 ). — Investigations to determine the predominating 
factors governing the distribution of soluble phosphates through calcareous and 
noncalcareous soils are reported. The work was dhided into three parts. 

In jmrt 1 a .^tudy of tlie reaction between mono and dicalclum phosphates 
and calcium carh<»imte was condiK’ted. It was found that the reaction l)etween 
calcium carbonate and monocalciuni f)hosphate at tu'dinnry temperatures is a 
very ru(u<l one, resulting in tlie formation of dicalcium phosphate, together 
with small (juantlties of tri<*alciuni phospliate. Dicalcium pho{?i>hate when 
present in solution was also found to react rapidly with calcium carbonate to 
form trlcalciuiii phosphate. The reaction between solid diciileiinn phosphate 
and calcium carbonate in the presence of water was, however, much slower 
in character, and a considerable period of time was nec*essary for itjf completion. 

During tlie course of the reaction carbon dioxid was produced which, by in- 
creasing the number of calcium ions in solution, re<iiiced very materially the 
quantity of phosph<jri(! acid formed in solution. Consequently, with cjilcaroous 
.soils the inipor(an<*e of cultural conditions which will tend to keep the car- 
bon dioxid content of the soil gases at a minimum and thn.s permit of a greater 
concentration of idiosphoric acid in the soil solution is considered to be ap- 
parent. Assuming that the phosplmrlc acid gf superphosphate may he retained 
in s^)ils both h\ absorption and b,\ chemical combination, the rapidity of the 
reaction with calcium carbonate leads to the conclusion that the retention in 
calcareous soils will he determined mainly by tlie latter factor. 

In part 2 studies to determine the faotor.s governing the retention of sol- 
uble phosphates in calcareous and noncalcareous soils are reported. 
These showed tlmt soluble phoRphate.s which do not react with calcium car- 
bonate are retained by absorption in both calcareous and noncalcareous soils. 
Soluble phostibate.s of the type of monocalelum phosphate, which readily react 
with calcium carbonate, wen^ retained through adsorption in noncalcerous 
soils. In calcareous soils, on the other hand, (he experimental values obtained 
showed that other factors than absorption have an infiuence. 

Studies by means of i^ereolation experiments on the distribution of sol- 
uble i)ho8i)hateiir thremgh calcareous and noncalcareous soils are reported in 
part 8. These showed that the distribution of superphosphate through a 
noncalcareous soil by pera>lation was of a uniform type and a function of 
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thfj depth of pereolatJon. The phosphoric acid penetrated to a considerable 
depth In accordance with the laws of adsorption, and consequently the effect 
of applications of superphosphate to such soils is considered to be widespread. 
The distribution in the case of calcareous soils was found to he of a non- 
unifonn type, the major portion of the phosphoric acid being held in the top 
layers of soil. Consequently it is thought that the application of super- 
phosphate to these soils has a very restricted elTe<*t, and has therefore prob- 
ably much less efficiency than equivalent amounts applied to soils of the 
opposite type. In proportion to the amount of superphosphate applied to the 
columns of soil, the soil solution of calcareous soils contained a much lower con- 
cer^tration of phosphoric acid than the noncalcareous soils. This is taken 
to indicate that the phosphoric acid retained was in a much more available 
form in the latter soils. 

The fact that when calcium (‘arhonate was added to a noncalcareous soil 
the experimental results conformed to those obtained with calcareous soils 
is taken to Indicatt* that calcium carbonate is the main factor in determining 
the range of action and distribution of phosphoric aci<i in soil. The reten- 
tion of superpliosiffi.'ite in calcareous soils is concluded to be of a chemical 
nature, due to the formation of instduhle culciiini pliosphatcs, ami distinct from 
the physical retentimi by noncalcareous soils. 

In this connection a percolation exi>eriment with a soluble phosphate having 
little or no chemical reaction with calcium carbonate and a cnleareoim soil 
was conducted. This showed Ihnt a comparatively small amount of i>hosphorie 
acid was retained by tlu* first section of soil, and the retained phospliorie aelti 
was distributcHl more uniformly through the eolumn of soil than was the 
case with superphosphate. The amount of phosphoric acid in solution in 
each section was high and w'as fairly uniformly <listrihut<*d. The soluhio 
phosphoric acid ix^n-olated to the deep layers and was there found in n com- 
paratively higli concentration. It is considered evident, therefore, that by 
using dressings of soluble phosphates, which have little or no reaction with 
calcium carbonate, in place of supei*}diosphate on calcanHuis soils, a mmli 
more iinif»rin distribution of the phOwsphorlc acid tliroughout the soil can 
he attHine<l. 

It is concluded that manuring with superpliosphate is relatively much mon‘ 
Inefficient in caIcan»ous than in noncalcareous soils. 

Ijlmifig, with sjiecial reference to the uses of ground limestone, J. ,1. 
(jRimrir {.four. Min. A(ir. [I.onilon], {1921), No. Jf, pp. pL f). — In a 

contrihirtion from (he University College of Wales a summary of the results 
of different experiments on the use of lime on the soils of Wales is given. 
I’articular attention is drawn to a series of experiments to ascertain the influ- 
ence of the degr(»e of fineness up(»u the efficiency of ground limestone. 

These sliow^ed that grasslaml (Tops did not respond to any appreciable extont 
to ground liin<»stone w'hl<*h (*ould not pass through a No. 10(1 sieve. In the casi‘ 
of the finest grade, which was less than 0.01 in., the effect upon the crop was 
very marked. It is observed that the superiority of the finest grade was> even 
more striking •with the second crop than with the first. This Is taken to 
indicate that imrticles over 0.01 in. in size not only failed to have any appre- 
ciable immediate influence upon growTh, but also did not succeed in assisting 
the crop even several months after applications. 

Other studies have shown that burnt lime is nnu*h superior to ground lime- 
stone for improving the texture of heavy clay soils. However, in view of the 
increased cost of fuel and the improvements which have been effected in the 
construction of pulverizers and crushers, it is concluded that gi’ound limestone 
may be used under many circumstances as a substitute for burnt lime. 
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Further studios ou relation of sulphates to plant growth and composi- 
tion, H. (». Miller {Jour, Apr. Rcaeorch [T/. *V.], 2% {1921)^ No. 2, pp. JOl-UO ). — 
In a continuation of studios on th«^ subject, conducted at the Oregon Kxpori- 
ineiit Station (E. S. R., ^3, p. 427), it was found that sodium and calcium 
tmiphatos had a beneficial elTect on nodule development ami nitrogen assindla 
tion of rcHl clover grtiwn on previously sterilized soil. On a similar series 
whh'h WHS artificially lm)cnlatod with Bacillm radicu^oln at the time of seed- 
ing, sulphates caused no increase in nodule development. 

When a soil of higfi sulphur content was us^al, the nitrogen <*ontent in clover 
of the third and fourth crops was lower on ttie contnd pots than wIumo eiitn-r 
sulphur, ealciiun sulphate, or sodium sul|d»ite was a])plied. The ratio.* t»f 
nitrogen to sulphur in the portion of the clover plant insoluhle in <Hlute aceli(' 
acid r<*n»ained about the satno, ri'gardless of the stage in the development of 
the plant. Tlie total nitrogen and nitrogen insolnlde in acetic acid higlu'i- 

in those plants c\it i)efore the blossoming stage. 

When clover was grown on sand cultures it was ])<)ssil>l(‘, by nMlucijjg the 
available nitrate, not oid\ to limit the growth and nitrogen (*ontent hnt nho 
to decrease tlie snlplnir assimilation. Rape assimihitr‘d a larg(‘ ainonnl of sul 
phnr, nltlioiigh the presence of sulphates r<‘dnced the .yiehi. Stdphnie plus 
nitrate caused greater yields than when nitrate was used alone. There djd 
Jiot apiK*ar to he any dir(‘ct ndathm between nitrogen and sulphur assimilation 
ill the rape plant, 

Effcci.s upon the growth of indatoes, corn, and beans resulting from the 
addition of borax to the fertilizt»r ,I. K. Nkli.kk and W. .1. JMokse 

Sci., /J (1921), So. 2, pp. 79-fSf, fuja. ,1/). In a coni rihnf ion from tiie New 
.lersoy and Maine Experiment Stations experiments are reported, the chief 
pnrpo.se of wlii<-h w^as to determine w'hether tlio injuries previously observed, 
both in file field and ifi the gre<'nhouse. from the use of fertilizers containing 
borax wc^re due to tlie presence f»f the borax alone, and to df*ternjifie tin* maxi 
!>ium amount of borax that can he applied per acre to larul growing iKdatoo'-, 
corn, anci beans. AH of the fertilizers used consisted of a single base mivtinc 
prepiired from materials <if knowm composition and free from borax. 

It uas found that potatoes, corn, and beans w^ere uninjured where fertilizer 
mixtures containing no borax w'ore applied to soil in pots. These crops weec 
injured where the pots <*ontained the same soil and the same fertilizer mixtures 
jn like quantity, provided sufficient amfiunls of l»orax were added with the 
fertilizer. The same ty{)es of injury were produce<l in somewiiat greater degrt'e 
when a commercial fertilizer carrying equivalent amounts of borax wms ap- 
plied. 

("orn and beans were more susceptible to the injurious influence of borax than 
l>otatoes. Under the ciuulitlons of the experiment, anhydrous borax at the 
rate of 3 lbs. iwr acre was the largest amount that could he ai>piied in <l rills 
with safety to beans. The limit for corn was somewhat less than r> Ihs and 
for potatoes slightly more thai\ 5 lbs. per acre. Borax applieti with the fer 
tilizer below the seed or seed piece proved more toxic In all eases than w here 
applied above in like manner. Mixing the borax and fertilizer wdth the .<oil 
decreased the Injury and slightly Increased the amount that could be applieil 
per acre with safety. 

Evidence was obtained that applications of lime prevented some of the injury 
to potatoes. Tests with gypsum ami manure w'€*re not coiKiiisive with this 
crop. AU three of these materials seemed to reduce the toxic effects on torn. 
Lime was beneficial with beans, but gypsum and manure did not slunv any 
uppreciable influence. 

88310—22 3 
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The above results were all obtained with soil at an optimum water content 
of 10.2 per cent. A subsequent test with beans showed that more injury oc- 
curred where the soil moisture was maintained at 15.2 per cent than where it 
was 30.4 per cent. 

The only indication of possible stimulation due to the presence of small 
anioimts of boron occurre<1 with corn, but the evidence was not conclusive. 

New fertilizers, A. CRfiooiuE {Ann. Gcmhloux, 27 Nos. S, pp. 8t-88; 

h, pp. 117--] SI; 5, pp. 156-Wt, fif/s. .9).- -The author reviews the progress of the 
fertilizer industry during the past few years, drawing particular attention t<» 
the* development of nitrogenous fertilizers. Data are also included on the de- 
velopment of phosphatic and potassic fertilizers, lime compounds, and catalytic 
and radioactive fertilizers. 

Analyses of commercial fertilizers, II. N. IhiACKEiT and H. M. Stackhouse 
(South Carolhta Sta. Bui. 208 (1921), pp. S-lfS ). — This bulletin contains the 
results of actual and guarantied analyses and relative commercial valuations 
of 763 samples of fertilizers and fertilizer materials collected for inspection 
in South Carolina for the season 1020- 21. 

Commercial fertilizers in 1920—21, (J. S. Fraps and S. K. Askury (Tcxom 
Sta. Bill. 280 (1921). pp. 3~22). — 'Phis bulletin rei^orts the results (»f actual and 
guarantied analyses of 201 samples of fertilizers and fertilizer materials col- 
located for inspection in T(‘xas during the fiscal y<‘nr 1020-21, together with a 
list of brands registered for sale. 

AGEICTLTUEAL BOTANY. 

Agricultural bacteriology, J. Percival (London: Duclcworlh cf To.. 1920. 
2. cd., pp. X+407. fips. 59). — This is the second edition of this textbook (K. S. 
R., 25, p. 225). 

Device for growing large plants in sterile media, 4. K. Wii.son (Thpln 
pathology, 10 (1920). No. 9. pp. 425-4^0. fig. /). — Tin' autiior des(Tibes a method 
for growing large plants in sterile media, and he claims to have grown to 
maturity nmize, peas, and oats by the method given. 

On the changes through which the nodule organism passes under cul- 
tural conditions, W, F. Rewley and II. B. lIuTCitiNsoN (Jour. Agr. Sri. 
lEnglafid], 10 (1920), No. 2. pp. 144-102. pis. 3, fig. 7).--It is claimed that 
under certain cultural conditions the nodule organism from roots of red clover, 
broad bean, alfjilfa, and lupine exhibits a ten<lenoy toward granular disintegra 
tion of the cell with the formation of small nonraotlle coccoid bodies, about 
().4g in diameter, constituting on soil extract media the predominant type. A 
life cycle consisting of five stages is described. The effect of temperature has 
been studied. 

Effect of soil tcraperaiure upon the development of nodules on the 
roots of certain legumes, F. R. Jones and W. B. Tisdale (Jour. Agr. Eescaneh 
[U. S.]. 22 (1921). No. 1. pp. 17-St. pis. S. figs. 4 )- — fu a contribution from the 
Bureau of Plant Industry, U. S. Department of Agriculture, and the Wisconsin 
Experiment Station, the results are given of preliminary studies on the effect 
of soil temperature on the development of alfalfa, red clover, field peas, and 
soy beans, with special reference to the infection of these plants by Bacillus 
radidoola and the subsequent development of nodules. As was anticipated, 
the four plants differed in their ability to tolerate soil temperatures at the 
end of the series. 

In regard to the number of nodules formed on the plants, irregularities were 
found in each temperature series, but no large differences were discovered 
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except that at the upper and lower limits at which plants will survive the 
number was reduced. All species were found to form nodules in soils at any 
temperature at which growth that is at all vigorous can be made. While tho 
variations in the nhmber of nodules were not consistent, size as measured by 
average dry weight per plant was found to differ greatly and consistently in 
the series, at least so far as the soy bean was concerned. The maximum 
weight attained on the soy bean plant after a period of two months was found 
on plants grown at a soil temperature of 24* C (75.2° F.). Examination of 
nodules on the roots of other legumes indicated that theii* maximum produc- 
tion occurred at about the same temperature. 

Weights of nodules produced by soy beans were not found to Ix" correlated 
with the w'eights of tops or roots through the 8(»ries of temperatures. Weight 
of tops was almost as great at 30 to 30° a.s nt 24°, while the weight of nodules 
declined rapidly at the higher temperatures. With the soy bean plant, and to 
a less marked degree with the other plants, there was found a correlation be- 
tween the weight of nodules and the color of the plant, the largest weight of 

nodules occurring on plants with the palest gre en color. 

general, plants with large nodules w(‘re founSTto have a higher pei;centags? 
of nitrogen in the toi)s. althougli this correlation is not absolute. 

Soil moisture, concentration of nitrates, ami the hydrogen-ion concentration 
of the soil were all Investigated in connection with the nodule formation, ami 
it is believed that variations in any of these factors do not play an important 
part in variations in nodule develojunent at the diffefeiiiE'^temi)eratures in the 
series. 

Some notes on Fragaria, W. Ukhakuson (7owr. 10 {lOiO), 

A'o. i, pp. SD-i6, 2). — Having eontinued experimentation prc\i«)iwl.\ noted 

(E. S. 11., 41, p. 738). tho author reports detaih'd results of studies on Fragaria 
varieties and cros.sos n*garding such qualitu^ as flower cf)lor, doul»K‘ Howeriug, 
foliage variegation, and fruit characters. 

Occurrence of quercetin in Emerson’s brown-husked type of niai/.c, 
H. E. Sando and H. H. Bartj.ett {lour. Agr. h*vn<'(irvh [ r. N.l, 21 {1021) y So. 1, 
pp. 1-4 ). — The results are given (»f a study carried ou coopera tii«^ly between 
the Bureau of Plant Industry, V. S. Department of Agrieulture, and the de- 
partment of botany, University t>f Michigan, on the ideiitiiieation of the pig- 
ments occurring in a brown-colored tyj»e of corn whicli is sai<i to Imve first 
appeared in Emerson’s cultures as a w'gregate in the second generation of a 
(TOSS of purple and green. 

In accordance with the expectation that the brown-husked type ’of maize 
would be found to contain a flavonol, the authors ls<'>lated from brown 
a free quercetin and a quercetin gliu^osid. The two compounds in (luestion are 
both lemon yellow^ in color, and if they account for tho truly brown-huski'd 
color of this type, it it thought tc^ be prol>al)ly due to their adsorption on some 
colloid component of the brown tissues. It is believed probable that the quer- 
cetin glucosid is the ebunterpart in the brown type of the anthoc^yauin of the 
purple type. 

Observations on black eye In pea, A. Mevnissier {Jour, (loietiv^iy 10 (1920), 
No. 1, pp. 5S-^0 ). — Black eye and uncolored eye in pen have been shown by 
breeding tests (conducted by P. Vilmorin and now posthumously reported) to 
be a pair of allelomorphs in w^hich the former is dominant. Details are pre- 
sented of studies on the results of different crossings, which are indicated. 

A preliminary note on the flower color and associated characters of the 
opium poppy, H. M. Leake and B. R. Perbhah (Jour. Genetics, 10 (1920), 
No. I, pp. l^m, pi. i).-— In considering the possibility of proiiucing in India an 
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oi>iiiii) of morphine content, an investigation was started with a view to 
isolating as many races as possible which could later form the basis for appro- 
priate further study. 

This preJimijiary work <leals principally with the various factors and com- 
binations then'of supposedly influential in heredity. The results indicate that 
the solution of the problem is not, to be found in any of the colored races. 
These pHuhice so large a number of heads as to require loo great a range of 
time for maturation. Some of the single-capsuled white-flowered races yield 
opium containing as high as 18 i»er cent morphine. A simple and efficacious 
method of obtaining opium containing 10 to 14 per emit morphine has been 
indicated by the chemical study. 

Cleiietic studies in potatoes, K. N. Sauaman and ,T. W. Lksi.kv {•fovr. 
aenetwfi, 10 (1920), No. 1, pp. 21-Sl, pfs\ Studies are noted regarding the 
inheritance of an abnormal liaulin type <'f potato which is designated as pros- 
trate. This hereditary prostrate habit appears (o be due to excessive haulm 
weight cHunbined with deficient turgidity. The prostrate variety breeds true. 
The genetic relations, so far as uscertainml, show^ that the prostrate differs 
from the upright form in at least two and pr<»bably in three factors, aJso that 
the prostrate habit is not correlated with other characters. 

Rejuvenescence and improvement of potato, L. Mai.i'kattx (I fC Affr. et 
Ifuralr, 10 (1921), No 23, pp. 339-30^, fiflat. .1).— l>iscussif»n is given of the 
phenomena and causation of degenerescence in potato and of measures tricxl 
or recommended to combat such tendencies. 

The role of osmosis in biology, M. Lkci.I'RC do Saiu.on (hr Uolr <ir VOnmone 
n} Biolopic. Varia: Nnicfd Flanumarion, 1920, pp. VI ~\-7~-J90, fir/M. 20 K — This 
Ix'ok deals inainly wdth plant physiology. 'J’he e)ia[)ters n'lale .severally to 
osmosis, turgescence and pla.smolysis, variations in permeability, absorption, 
circulation, emission of liquids, transpiration, the role of ptrmeability, the 
inutility of transpiration, adaptations and gaseous exchanges. 

All the exchanges, wbetlier between the cells tluunselves or hetw(»eii the cell:; 
and the external nuMlium, are determined by tlu' laws of osnH»sis. The per- 
meability Of imunbrancs is an essential factor in the physiology of plants. 

The antagonistic action of anions, O. L. Kabkk (Jour. Gen. Physio!,, 2 
(1920), No. 5, pp, fojs. '2). -\ quantitative study of antagonism between 

anions emjfloying, in conneetioii witJi sodium acetate and sodium sulphate, the 
marine alga Laminaria amrtlhii. 

A quantitative study of the <»ll‘ect of anions on the perriH^abillty of plant 
cells, O.’L. Habkic (Jour. Gen. Physiol., 2 (1920), An. 3, pp. 3S3’~6S9, flps. 2).— 
The author, employing the method indleated by Osterhout (K S. K., 41, p. 8111). 
has investigated tlie effects of a series of anions mi tiie permeability of 
Laminaria aynrdhii, and has presented the results in graphical form. 

Influence of the concentration of electrolytes on the electrifleation and 
the rate of diffusion of water through collodion membranes, J. J..okb (Jonu. 
i Gen. Physiol., 2 (1919), No. 2, pp. 173-200, fiys. 7 d). —The* effect of cfmcjentratiou 
(gas pressure etfect) shown in the initial diltusion rate of a sugar solution 
sepamted with a collodion membrane from pure w^ater is observable also in 
case of electrolyte solutions, but in this case the effect beconif's noticeable at 
somewhat higher concentrations than M/fl4, naimly at M/ld or more. 

Solution of electrolytes of eoncenlratiou.s lower than M/8 or M/t6 exercise 
n spedtic influence on the initial rate of diffusion of water through a collodion 
membrane from pure solvent into solution, which is not found in the case of the 
solutions of nonelectrolytes and which is due to the fact (bat the particles of 
water diffuse in this case through tlie membrane in an electrifled condition. 
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The sign of the charge depends upon tlie nature of llte ele<*trolyte In solution, 
according to two rul&i given in a preceding paper (E. S, U., 42, p. 130). 

Within a range of concentrations between M/25G and M/IG or more, a re- 
versal of expectation under the Van’t Hoff law is noted, the attraction of a 
solution of a electrolyte for water diminishing In this case witli an increase 
in concentration. Without making a definite assumption concerning the origin 
of the electrification of water and concerning the mechanism w^hereby ions in- 
fluence the rate of diffusion of water particles through collodion membranes 
from pure solvent to solution, the author presents the results in terms of at- 
traction and repulsion of the charged particles of water by the ions. 

On the cause of the influence of ions on the rate of diffusion of w^ter 
through collodion membranes, II, J. Lokb {Jour. Gen. Physiol., 2 {1920), 
No. 5, pp. 563-576, figs. 8). — The author intends and claims to complete in this 
note the proof offered above that the influence of the concentration of electro- 
lytes -on the transport of water through a collodion membrane is similar in the 
(use of free and of electrical endosmosis. On the basis of the Helmholtz theory 
of electrical double layers, this seems to indicate that the inllueiice of an electro- 
lyte on the rate of diffu.sion of water through a collodion membrane in the case 
of free osmosis is due to the fact tliat the ion posses.sing the same sign of cliarge 
as the membrane i!i(‘rease.s the density of cliarge of the latter, while the Ion 
with llm Opposite sign diinini.shes the density of charge of the membrane. 

Comparative studies on respiration. — .\l. The effect of hydrogeu^ion 
<*oneeiitratioii on the respiration of Peiiiei Ilium chrysogenum, F. (». Uus- 
TAF.soN {Jour. Gen l^hysioL, 2 (1920), A'o. 6, pp. 617-626, Jiyx. 2 ). — <\mtinuing 
the studies i)re\i<aisly mUed (F. S. It., 43, i». tla* aiitlior (ouducted a senes 

»d’ cNperiments with 7*. ( hry^iogenunt, \\hi« h was chosiui hecuuse jI <ioes not. 
under tin* ct»n(Jili<ms produce sutheient alkali or acid (other than carlionic) to 
iiilerfere with the results, also hecause of Its hardiness. 

1( was found that variations in the pH value between 4 ami S produce prac- 
t cally no effect on the normal rate (rate at neutralit.v ) of rt*spiraiion. Incnsts- 
ing the pi I v.due to 8.8d causes respiratliUi to fall to GO per (‘ent. Decreasing (he 
pH valtie to ‘J Go causes a gradual rise {iud return to normal. At pH^i.lO to 1.tr> 
tht* preliminary rise amounts to 20 per eent and is followed by a fall to a pt*ini 
below tin* normal. 

]>ecreases in resitiratlon i^nHluctsl by solutions having a pll value t>f l.Oo or 
less are irreversibl(*. A similar decrease occurring at pH 8.80 reversible, the 
rate tomiug back to i)ra<*tically normal after the material is replaced in a 
neutral solution. 

Phenomena of growTh in mieroorganism.9 and the question of chron- 
driomes, N. Bezssonof {CentbL Jiakt. 2, Aht., 50 {1920), No, 20-25, 

pp. pi. 1), — A study of nucn)orgaiiisms on substrata containing highly 

concentrate<l cane sugar hs i)resented in detail as to the morphological, cytolog 
leal, and physlologh'ul data obtained. 

The nature of the growth rate, H. S. IIkki) {Jour. Gen. Physiol, 2 {1920), 
No, 5, pp, 545-561, figs. 6), -A study of shoot growth rate hi the pear and walnut 
leads to the conclusion that this proi*e,ss may lie ri‘garded as a chemic.al rea(*tlon 
giving tiie mature organism as end product. The organism grows at a delinite 
rate which is at any moment proixirtional to the amount of growth yet to be 
made. Shoots of young iiear trees measunsi at weekly intervals during the 
growing season showed a rate similar to that of an autocatalytic reaction 
Young walnut trees showed distinct cycles of gnnvth in a single season, but 
th*owth in each cycle pr<x‘eeded at a rate corresponding to an autocatalytic 
reaction. 
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The growth rate follows a definite, quantitative course though Judged by dif- 
ferent criteria. Data are presented for maize in which green weight, dry 
weight, and height of the plant are used. 

The significance of the cambium in the study of certain physiological 
problems, I. W, Bailey {Jour, Oen, Physiol,^ 2 (1920), No, 5, pp, 519-SSS, pi, i, 
figs, 4), — Investigations carried (»n with cambium for some years having sug- 
gested this structure as a favorable medium for study of certain theoretical 
problems, i)articularly the working sphere of the nucleus, the nucleocytoplasmic 
relation, and the dynamics of karyokhiesis and cytokinesis, the author calls at- 
tention to certain phenomena which are to be described and discussed in a later 
series. 

Tlie adjacent, undiffen'iitiated, uninucleate cells of the latenil merlstem or 
cambium, presenting two distin<‘t sliai/es and sizes, are described. 

Transpiration studies with the apple, F. P. Cullinan (Amcr, Soe. Hart, 
^ci, Proc., n (1920), pp, Cl). --Experiments were begun in 1918 on a. study 

of the relative transpiration of leavers of apple trees under different soil and 
pruning ti-eatnients. The data secure<l from work done during three seasons 
as here detailed, while not settling the question as to relation of transpiration 
to growth, indicate that under the conditions employed neither relative nor tolal 
transpiration (because of the many factors which may affect growth) is a reli- 
abl(‘ index to growth activity in apple trees. 

Injurious action [upon plants] of emanations from the works at 
Dhedtle, L. Manoin (Mih. Ayr. [Prancej, Ann. ii^erv. Jipiphyiie^, 6* (191^), 
pp. 187-199, figs. 8), — An account is given of foliage injury, chiefly to (‘oniftus. 
in tbe reghm near (-beddts throughout which are distributed gases and fumes. 
Particular mention is ma<le of liydro<hloric a(*id, wldcli i.s «upp<.>sed to in* liigbly 
injurl(>UH, perhaps nut less so than sulphuric acid. Some plosiological factor 
is also involved, tin* nature of which has not been deterinine<l. Tbe supposed 
action of Iiydrochloric m id appears fo In* confined to (periods vvitldn which water 
is present on tbe foliage. This a<‘id is supposed not to enter tin* leaf tissue in a 
gnswus conditioii. 

A theoay of injury and recovery, — I, Experiments with pure salts, 

W. J. V. OSTEKHOXTT (Jour, (Hen. Physiol, S (1920), A'o. 2, pp. 145-159, figs, S ), — 
T.,aminMria expo.swl to 0.r>2 m NaOl loses part of its electrical resistance if the 
period is .sliort, recovering slowly if the imriod of exiA)sure is longer, but not at 
all if the period is sutliciently jn-olonged. After (‘Xpos\ire to 0.278 M CJuC’h the 
resislaine falls when tbe tis.sin' i.s rei)laced in sea v\ater. Eejuations are deveb 
ojied for-tlie piirp(»sc of predicting tissue rcsistanct* and recovery curves. 

Quantitative laws in regeneration, II, J. JjOtji (Jour, Gen. Physiol,, 2 
(1920), No. 6, pp, 651-657, figs. .^).>— This continues directly wmrk previously 
reported (E. S. U., 43, p, 821 ), but notes results more striking in some r€^si)ects 
than those recorded on the same page in a report of later work. In these ex- 
periments the quantity of roots formed had not baen measured directly but 
had been calculated. 

Experimentation here noted is thought to show that when a leaf is con- 
nected with a stem which prevents regeneration the inhibitory affect is due 
to the fact that the material available for the regenerative growth in the 
notches of the leaf flows into the stem. Tlie fact that when a piece of stem 
is left in connection with a leaf the inhibitory effect on the formation of roots 
In the leaf increases with the size of the piece of the stem, but less rapidly, 
is said to be due to the fact that the increase In mass of the stem is not the 
same throughout the whole length of tbe stem, but that it is greater at the 
base and possibly ( to a li*sser degree) in the region of a node. 
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FIELD CHOPS. 

The nomenclature of agricultural plants, W. H. Pakker and H. Chambers 
{Jour. Min. Agr, [London], 88 (1821), No. 2, pp. 167-180). — The authors discuss 
the present situation in the United Kingdom regarding profusion and con- 
fusion of “ new and “ improved ” varieties of field crops and vegetables, and 
summarize remedial measures followed in Germany, Denmark, Holland, Aus- 
tralia, and the United States. 

It is felt that among all the named varieties now on the market, a large 
number could be eliminated as being either identical or distinctly inferior un- 
der any conditions .to other varieties of the same crops. Remedies propbsed 
include registers, the original entries being tliose existing standard vari^ies 
in the autiientic list compiled by committees of experts. Subseciuent stocks 
would be eligible only on proof of conscious efforts by the producers over a 
series of years culminating in improvement. The naming of any variety or 
stralil merely because it presents new characteristics should be discouraged. 
Proved merit should be tlie criterion on which a variety or strain should be 
grunted entry to its appropriate register. 

Contributions to the principles of breeding certain agricultural plants. — 
V, Grasses, 2, C. Fruwikth {Naturw. Zlschr, Forat u. handle., 18 (1920), 
No. 7, pp. 169-178). — Observations on the flowering conditions and experiments 
in iwdlination of imjiortanl cultivated grasses, including species of l>a<*t.vlis, 
Poa, Kestiica and Uoliiun, together with Phieuni pratensc, AhpecuruH pratenxis, 
Arena flaveHCinn, aiul Arrhvnathvrum elaiiUH are discussed in continuation of 
earlier work (E. S. It., 3t>, p. 'XV2). (-onclusions on these investigations have 
luHui noted previously. 

The couditioii of periiiaiieiit meadows, H. (J. Stapledon (Jour. Min. Agr. 
[Lond(m], 28 (1921), No. S, pp. 201-21o).~ A detailed examination in 1920 in 
(‘erlain counties in Wales ami southwestern England indicated ihut average 
iiieudow land was more iieglet ted and relatively les.s productive in relation to 
its potential capacity than the pastures. See also j)revious notes (E. S. li., 37, 
p. 230; 3S, p. 0.35). Resull.s of ex]>eriment8 at various exi>erHpental centers 
showed a gradual dcKdine in yields of meadow hay, .seeded hay averaging C72 
lbs, more i)er acre throughout the country. Beside.s tlu* decline in yield, the 
worst defect of meadow hay l.s its excessive weediness. 

The weeds depreciating meadows to the greatest extent are Rumes^ acetoi^a, 
lihinanthuH spp., AnlhrUrufi sglv<\stri.s, liernvleum spondpliuin, t^Hpiraca 
ulmaria, Centaurva nigra. Chrysanthemum leacanihemum. Taraxacum oTHci- 
nale, and Planiogo lanicolata. Weediru'ss of meadows in hhigland is held 
chiefly (iue to Uie complete withholding of fertilizers, exet'ssive use of farmyard 
nmnurc, late cutting of hay, ami using fields a.s meadows for excessive p(*riods. 

Pasture studies: Some results, T. J. .Ib.nkin (Bangor, Wales: Jarvis d 
Foster, 1921, pp. 58). — Tliis treati.'^e reiK>rts results of studies of pasture herbage 
in western Wales, largely noted heretofore (E. S. H., 37, p. 230'). The botanical 
coiuimsitions of the herbage of pastures studied with resp(»ct to the history of 
individual si>ecies by the pert^enlage frequency and specific fn»quency methods 
are given, together with details of seed mixtures ust^d. The effects of altitude, 
topography, cultivation, after treatment, and seed mixtures on pasture herbage 
are discussed in considerable detail. 

Marketing hay at country points, H. B. McClure and G. A. Coixier (U. S. 
Dept, Agr, But. 977 (192 1), pp. 27, fig. 1). — Information Is given regarding the 
preparation and marketing of liny at country points. The authors point out 
the importance of time of cutting in hay production, and discuss tlie effects 
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of inipropt^j* curing, faulty methods of baling, and undesirable mixlures on the 
quality of the product In a consideration of present methods of marketing 
hay at country points throughout the United States, the functions and qualiflca- 
lions of the country shipper are described and general marketing practices 
and methods of handling liay at tiie shipping points explained, togetlier with a 
note on tlie cost of marketing lia.\ hy the producer. 

Marketing hay through terminal markets, G. A. Coixmt and H. B. 
McCluiu; {V. Dept. Agr. But. 979 (1921), pp. 52, figs. 6 ). — The customs and 
practices prevailing iu the various markets are described for the benefit of 
producers and others interested in the marketing of hay. The functions and 
methods of the country dealer and the several classes of dealers at terminal 
markets in shipping and disi)osirig of hay are discussed in detail, with observa* 
tions on unfair practices sometimes encountered in the trade. The location 
and preferences of eonsumiug territories are indicated, and the inetUoils of 
wlioiesalers and retailers in distributing the product to the consumer are out- 
lined. A table sets forth tJie recpiirements of the various eastern, western, 
and southern hay markets, showing kinds of hay received, types of bales, 
methods of inspection, weights, and the most common faults tliat aTeK^t the 
selling price. In eoneluNion, suggestions are offered for improveim‘nt in the 
lutdhods of marketing hay. 

Crop rotation and cultural iin‘thods at bMgeley, N. Dak., .1. S, </Ou<: {i>. N 
Dept. Agr Bui. 991 (1921), pp. 2^^, Jins, Jf).- An analysis of the results of ex]>eri- 
nionts in crop rotation and cultivation methods condncied at the Kdgeley Sub- 
station < K. S. K„ 45, p. 225) in cot>i>era( ion with tlie North Dakota Kxperloienl 
Station. Notes are given on soil and climatic conditions, and sod t'reps and 
tlie effect <ff the season on yields are tiisciissed. 

UcvSiilts of trials invohing the use of barnyard manure, green manures, s(»d 
erops, and eouiiiiercial fertilizers at the station showed that soil fertility is md 
a limiting or (*onlroUing factor of major imporlaiice in crop jirodnet ion al 
Kdgeley, The seasonal variation in fields iudit'ute tiiut 11 k‘ cldef controiliiig 
factor is the seasonal rainfall, the full up<‘ration of whUh is interfered wilh 
hy plant diseases, chiefly rust. Attempt.s to <»\er<‘ome lliis <*ontr(tl liy cultural 
means met^with hut limited 8ucc€*ss, and the atijilii'atiun of the g(‘nernl ]inn- 
citdes of good husbandry is recommended insteml. 

TJie time of plowing, fall or spring, is considereil of minor lmportan<*e If 
seeding is uot unduly delayed. While fallow may he useful as an emergency 
measure for cleaning up land infested with weeds or in preparing an excess 
acreage for a crop tlte following season, it does not increase the yield over that 
on croppkl land enough to warrant a rtH^ognizod place in the (Toi)piiig system. 
Green manuring is entirely unjustifiable, increasing expense but not yields. 
Although the effect of barnyard manure is comparatively small, it apiXiars to be 
cumulative. Manure should be applied iu preparation for the corn crop in 
a systematic? rotation. 

In 14 years corn has averaged a little less than b bu. of grain and about 
3,CdO Ihs. of stover or fodder per acre. It deserves, however, an liujiortant 
place in tlie rotation, as tlu^ yields of small grain following corn are materially 
increased over those* aftiu* small grain, and fully equal or even exceed those 
on fallow. 

Alfalfa has iirovcsl a valuable sod cj*op, but it does not lend itself to short 
rotation.s as well as brome grass, which has been a sure and reliable hay 
crop. In a rotation alfalfa apparently depressed tlie yield of the crops im- 
mediately following. Brome grass has had a slightly depressing effect on the 
first crop following it, hut fields of siuveediiig crops were not affected. 'I'he 
sod crops should enler into the nitation only as it is necessary to make new 
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seedln^a and break up tlie old, in order to maintain tbe maximum production 
of brome grass or alfalfa. The remaining ground should be in a rotation of 
corn on spring idowing, followi^ by wheat on disked corn ground, and the 
latter !)y wheat, oats, or barley, preferably on fall plowing. If this provides 
too large an acreage of <*oni, the rotation oiay be honed h\ allowing .small 
grain to follow small grain for a greater number of years. 

[Report of field crops work in Montserrat, 1919-^220], F. Watts {West 
Indies Imp, Dept. Agr., Montserrat Agr. Dept. Dpi., 1910-20, pp. S-12, H-IO, 
22-26, 2V-^i2). — The continuati<»n of work with Held crops along the .same 
general lines as lieretofore (10. S. It., 44, p. 827) is reported. 

{Field crops work at University College, Reading J, II. A. I ». Xkmllk lt al. 
iUniv. VoL, Heading, Ovule Vol. Farm and K.vp1. l^ta , 1921, pp. 12-Jpi, ^5-60 ). — 
M'hese pages <lescnbe the progress (»f experiments with fertilizers and grass 
mixtures on pennaneul grasslands and ])astiires; rotations, liming, and var- 
iety trials with oats, wheat, potatoes, and mangels; fertilizer tests with 
p<»tables, oats, mangels, and s\u‘de^: held tiials With sugar beets, eorn, alfalfa, 
and llax ; and plat tests of tiie princiiml forage and root crops with their 
wild prototypes. 

When mangels. aftcT singling, were hoed once, hoed twice, kept clean hy 
hoeing, or kept clean hy hand weeding, they rtdnrneil averagt* acre yiehls 4»f 
25,4. 27, 27.7, and 2(n tons resiXH tivtdy, as comj>uretl with 0.7 tons from those 
uninvited. .Nitrate of linu^ giUe the hugest ridnrn In trials of nitrogenous 
fertilizers on mangels. 

(Field crops w<irk at Lauchstudi and <«ros8-Lubars], I>. Mkyvui, F. Mun 
Ttiu, W. (faoin.i.K, and W. S( unkiokw ini» {imndtr. dahrh., 51 kJOIS), No. 1, pp. 
151 20S) Vari^dy liials with winter and spring wheat, r.\e, hurley, oats, peas, 
manc.el'j, and sugar Ixhm.s; uduUens, lallowing, and im>*(*elluiu*ous euUuiul 
expennuMits with cereals; and st>acing. size of s^M*d, and tojiping exis'rimenls 
with i»oiatoes. livo rejiorted l<*r the jhu’umI lOH) 191(1, im liwise. I'rcvmus work 
WMth wdioat, oats, and hurley \urieties bus been noted (K. S. It., p. 3m)), 

[H<*port of field crops work in India, 1919— ISO | {India [Dept Agr | Hew 
Operation'^, 1919 20, pp. 2 32. 35 ‘jO, pi /).- These pages revuwv the yrogress of 
investigational work ( K. S. K., 45, p 532), conducted by the Imperial and 
I'iovincial 1 teiiartmods of Agricidtuie in the year 1910 2o in various centers 
in India with nee, wheat, cotton, sugar (‘une, Jute and other tihers, tobacco, 
col seeds, fodder ci‘ops, grasses, and miscellaneous cereals, legiiines, and root 
crops, 

I Report of field crops work in Bengal], K S. Finkow et ai.. {Bengul Dept 
Agr. Hpt. 1919-20. pp. ) 0, S-10; App. /. pp. I, 11; III, pp. 11. Ill; IV, pp. 
J-V; V. p. 1: 17/, pp. 2 I,: VIII, pp. 2, d; A, p. ; A/, pp. 2--}; Mil, pp. 1-5; 
A/r, pp. 7-13). — Variel.v, cultural, and fertilizer tests with jute, rice, corn, 
potatoes, sugar cane, tobac<*o, and miscellaneous Held (u'ops were conducted at 
several (‘Xi»ei’l mental centers in Bengal in continuation of w^u-k ulre*uly iiote^l 
(K 8, H., 45, p. 34). 

Hice grown at several elevations ranging from 3,317 to 3.8(K) ft. made the 
highest grain yields at the lowe.st levels and the greatest straw production at 
intermediate posltioms. (Ireeii-manured and uiitreateil uiva.s retunu‘d much 
greater yields of lauldy. but less straw, than plats on whi(‘h stable manure at 
tbe rate of 2 tons per a(‘re was appUwl. 

Roaeworthy Agricultural College Imrvest report, 19S20— 21, W. J. Colw.- 
batch {Jmir. Agr. Bo. Aust., 2Ji {1921), Nos. 8 . pp. 670-68^; 25 {1921), 

No. J, pp. 7- 15 ). — In contimiatlou of work noted heretofore (E. 8. U., *13, p. 527), 
fTop data and uietetu'ologh al ret^ords are reported for the year 1920^21, and re- 
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suits of comparative trials of wlieat varieties, selection, and hybrids are 
tabulated. Average acre yields on tlie college farm for 1920 were as follows : 
Berseem clover 28.76 tons, silage from barley 7.59 Ions, wheat hay 2.51 tons, 
wheat 20 bu, 57 lbs., barley 21 bu. 30 lbs., oats 29 bu. 37 lbs., and rye 14 bu, 
10 lbs. 

Boot development in barley and wheat under different conditions of 
growth, W. K. Bkenchley and V. G. Jackson (Awn. Bot, ILandonU 55 (i92i), 
Ao. 140 1 pp, SS2-566, figs. 4; abs. in Rotiiamsted Expt. Sta.^ Harpandm^ Kpt. 
iyi8-jg20f pp, so, SI ). — The effect of various manures such as superphosphate, 
sulphate of potash, and nitrate of soda on the root systems of barley and 
whefat were observed in tlie investigations reported. The experiiiients were 
made largely in pot cultures and the roots w’ashed out at regular intervals io 
obtain the various stagt^s of development. 

The two forms of roots protluced were much branched roots, proceeding 
mostly from the grain, rather thin and long and bearing very numerous tine 
laterals, willi root hairs only near the tip; and thick unhranched roots rising 
from the mjdes as well as the grain, white in color, and their entire lengtli 
densely covered with root hairs. 

With barley, superphosphate eucouragexi the development of unbranche<i 
roots, but sodium nitrate liad no elToci. Wiien (be plants are al>out 3 months 
old, no more unbrunclied roots seem to be formed. Maximum root developiueut 
was attained about the time tliat tlie spikes were ready for emergence from the 
sheaths. With superphosphate alone and with sodium nitrate alone, however, 
this maximuin was reached soinewlmt eailier, iJuUcating that root growth ap* 
parently culmiualed with the tinal stage of prei»aration for grain formation. A 
great increase of the shoot : laxd ratio occurred when the unhranched ri»ots 
c‘eused to be formed. 

With wheat the unbranched roots increase in nuiuliers less rapidly tban in 
barley, but per.sist as such for a longer period. Nothing in wheat cojTespoiultHl 
to the sudden disai)pt‘a ranee of white roots in barley about 11 weeks al'ier 
.seeding. Tbe decline in white roots in wheat colnciiles with tlie decrease in 
weight of the whole root system, whereas in hurley the formation of white 
roots stops siuUleiily w'heii llie ratio belvveeii shoot and root growths begins to 
change. 

The development of the flower and grain of barley, W. ll Brkni luxY 
(Jour, Inst. Brewing, 26* {1020}, No. 12, pp. 6/5-652, Jigs. 5; abs. in Hothamsted 
Expt. Sta., Uarpenden, Upt. JOIH-^JOJO, pp. SI, 52). --'riie thAvering linbil in 
barley is to a large extent characteristic of the type, as in some cases the 
glumes open and in otliers remain closed at the time of pollination. Gross 
fertilization is impossible with closed-glume tloweriug and does not generally 
occur even with open flowering. 

The developmental history of the grain indicated that the awns are of con- 
siderable physiological importance, being essentially transpiring organs. The 
largest and heaviest grains are found in the middle of every barley spike, and 
the occurrence of tbe longest awns on these grains indicates some eorralatiou 
between weight of grain and length of awn. Transpiration is most active during 
the development of the spike and grains, rising to a maximum about the time 
the grains reach the milk stage. 

The Robust bean, F. A. Sprago and E. K, Down {Michigan 8ta. Spec. Bui. 
108 (1921), pp. [11], figs. 6 ). — The Robust variety of common white navy bean, 
consistently outyielding all other varieties in comparative tests at the station 
and outstanding in trials elsewhere, originated from u healthy individual plant 
selected in 1908 from commercial beans exhibiting mosaic. The characteristics 
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of the variety and special cultural directions are set forth with brief accounts 
of selection and hybridization work, and varietal and rate of seeding trials. 

Planting rates and spacing of corn, C. A. Mooers {Tvnneasee 8ia, Bui, 124 
{1921) t pp, St-4^). — Kate of planting and spacing experiments with different 
corn varieties, already noted (E. S. It., 42, p. 632), are described, and tables are 
included showing variety groups with factors, the proper number of plants 
for various expected yields, and the distances for plants of each variety group 
in rows ranging from 3 to 4.5 ft. in width. 

The report of the cotton experiment stations of the Chinese Cotton Mill* 
owners’ Association, T. S. Kuo {Chinese Cotton Millowners^ Assoc., Cotton 
IJxpt. Bias, Rpt., 1 {1920), pp. 5-f [0(9], pis, 2, fifj, f).-“The work of the Chinese 
cotton experiment stations in acclimatizing American upland varieties, -im- 
proving and standardizing native varieties, demonstrating lmpruve<l cultural 
methods, and studying insect and disease control is described. The results of 
a limited variety test with American an<l Chinese varieties arc given in an 
English summary witli tabulated lint lengths and percentages and lint and 
seed Indices. 

Preliminary manufacturing tests of the official cotton standards of the 
United States for color for upland tinged and stained cotton, W. K. 
Meadows and W. O. ]5laiu {V. S Dept. Aijr. Hul. ^^90 { 1921 ), pp. 12). — Maiuifac- 
Inring tests were conducted in cooperation with the North Carolina State 
('ollegt‘ of Agriculture and Engineering to dettu-iniiie the relaliv(‘ values of the 
following grades of cott(»n sehnded throughout llie Cotton lh*h : Low middling, 
good middling yellow tinged, middling yt*llo\v tinged, low midiJhng jellow tinged, 
g(M)d middling y<*ll(ov .slaineil. middling yeilnw stain(*d, gooil middling blue 
stained, and middling hliu* si a mod. Knoh grade was suhjt^eted to the san>e 
mechanical conditions used in eaiiitu- t<*sis of the otUcial codon standiinls t»f 
the Enited States for upland cotton (E, S. U., 38, p. 434). 

The i>ercentag(*s (»f vislljle waste inudi* h\ the tlinVrent gra<les and the break- 
ing strengUi in ptuinds per sk**in of 120 yds. of 22*.s .sarn ( l.oOX V22) spun from 
these grades were as follows: 

t 

Slrcnt/ths of yarn and pcrvcntaycs of visihle waste from different yrades of 

cotton. 


(imdc. 


White. 


Good middling. 

Middling 

LowmiadUng.., 


JV) cau. 


8.23 


V isible waste. ' llrwiking strength. 


Yellow Yellow ^ lllue 

tinged, stained, stained, i 

White Yellow 

, tinged. 

Yellow 

stained.' 

Blue 

stained. 

Per cent . , Per cent, j Per cent.' 
7.(H 1 6 85 ‘ 7.24 

8.21 10.75 = 10.24 

11.99 

Pounds. Pounds. 

! S5.7 

Pounds, 

1 87.2 

82.9 

§ 

1 88.5 

81.3 81.2 

« i 


1 


The l)leaching and dyeing tests demonstrated that low middling, good 
middling yellow tinged, good middling yellow stained, and ini<ldling yellow 
stained can be bleached satisfactorily for whitt‘ yarns, and when bleached, 
middling yellow tinged and low middling yellow tinged can be used for dyeing 
both light and dark shades, but good middling blue stained and middling blue 
stained can be bleached satisfactorily for dyeing dark shades only. The average 
of all single strand tests shows that the bleachiiig and dyeing processes do not 
materlany affect the strength of the yarn. 

Note on the deterioration of indigo seed during storing, W. H. G. Atkins 
{Agr, Research Inst. Pusa Indigo Pub. No, 10 {1921), pp. 9, fig, D.—ln tests at 
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of Java indigo seed from Asaani, llglit-colored seed geriiiiiiatod better 
than dark-brown or red seed. The latter colors are to be regarded as visible 
indications of aging, thought probably due to slow oxidation. Elongated seed 
seemed to die more rajvidly than plump rouml seeds, and heavy seed retained 
their germinating vigor much longer than light seed. Only a few of the seeds 
swelling in distilled water without acid treatment were able to gc^rmlnate after 
storage. Bergtheil and Day^ have shown that the cause of the failure of water 
to penetrate the seeds of Java indigo is the presence of an outermost layer 
in which the cellulose is covered by an extremely thin layer of cuticle. This 
layer is apparently not properly developed in the seeds which swell In water, 
and they are to be regarded as immature. 

Jute aiMl its manufacture, H. 11. Oakteu (London: Bole, DanieUnmL 

Ltd,y pp. VI-{-W2y fUffi. 70). —This handbook comprises detailed descrip- 

tions of the cultivation of jute, of the preparation, marketing, and grading 
of the liber, and of the several processes involvetl in the manufacture of cloth 
from jute. Various aspects of the jute industry are discusst'd in an appendix. 

Fulghum oats, T. U. Stani'on (l\ Dept t///-., Drpt. ('ire. 193 (1921), pp, 
11, figs, 2).— -The history, cbnracteristies, adaptation, quality of grain, yielding 
ability, and time* of ripouing of FuIgJium oats an* discussed, ami results of 
fall and spring seeded mits varidal exi>eriments including this variety are 
siimmarlz^^l. 

The Fulghinn oat probal)ly originatetl on the I'ann of J. A. Fulgbinn, Warren- 
ton, (»a., about 20 years ago as a selecthui from tht^ Hed Rustproof variety. It 
differs from tliat variety chiefly in having fewia* awns and in ripening almut 10 
days earlier. He.sults of experiments inditalo (Inil tho yield of Fiilghum ojjt.s 
from fall seeding (‘ompart's favorably with that of ited Rustpitjof it) ])arls of 
North Carolina, .South (Carolina, and Ceurgla, but not as well in Alabama. !Mi.s 
sissipj)!, and Arkansas. Neither Fulglium nor Ue«l Rustproof (‘onqsded su(‘- 
ces.sfully with the hardy Winter ''fiirf and (dullursoti varieties whim fail 
seeded In the northern portion of ilie wiider-oat Ixdt, Kx])erimeuts in Arkan- 
sas, Missouri, and Kansas show that tln‘ Fulghum variety is adtjpted for 
spring seeding in tltat seetkm and prohaltly will repla«’e Hurl. It is e4msidtn'* d 
a most promising variety in Kansas, a strain being (Ustril)uted under ttie nana* 
Kanota (E. S. R„ p. 7,*IS). The yields of Knlghum at Ohio State University 
Imve been noted (E. S. R., 45, p. 233). 

North Dakota potato grades, E. F. Lmid { Agrii^ulturul (^ollege, N. Dak,: 
^tate Grain Imp. Dvpi,, 1920, pp. 3). — The grailes foi* potatoes and seed pota- 
toes, established in accordance with the Uniform Slate Orain Orading Act 
of 1939, are described and conq)ared with Minnesota grades, and United States 
grades (E. S. II., 43, p. 335). The re<piirements for <*erlilieat.on of seed txjtatoes 
are set forth by H. li. BoUey. 

Some riec^ breetllng experiences, {}. N. Ranuaswami Ayyanoau (Ai/r. dour. 
India, 16 (1921), No. 2, pp. 156-168, fig. 1). — riuietical instructions are given 
regarding the breeding of swamp rice, dealing with i)]ats, seeil l^eds, and seeding, 
labeling, transplanting, ilowering, selting, reigning, and seed storage. 

The beet-sugar industry in the ITiilted States in 1920, O. O. Townsbnd 
(U. S. Dept. Agr, Bui. 995 (1921), pp. 58, pU. 10, figs. 2). — A revision of the 
material included in Department Bulletin 721 (E. S, R., 40, p. 130.) 

Identidcation of mangel seed In sugar beet seed, H. Fikpek (Deni. Zucker- 
induB., Jfi (1919), No. i7, pp. 560-562, figs. 2). — Seedlings grown under diffused 
light diifered acc*ording to color of stem when three weeks old, red mangels pog 
sessing a reddish color on both expo.sed and underground portions of the stem, 

Bat. 1 London J. 23 (luo?), pp. 57-00. 
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while yellow mangels were eliaraeteriziod hy yellow or or/nige (’olore<l soedlings. 
Sugar beets reiuaiued colorless or else exhibUe<l a pink hue. The seedlings of 
white mangels rich in sugar, such as Lanker Substanlia, resembled those of 
sugar beets so closely as to preclude difTor(*nllatlon by this method. 

A simple poliinatiiig apparatus [for sugar cane], T. S. Venkatraman 
(Aui\ Jout\ India, id No, 2, pp. 20S~'J0(i, /iff /).--The pollen is passed 

through fine meshed wire gauze to free it from pieces of bn»ken anthers or 
stigmas and is subsequently loaded into gelatin c apsules. d'le‘ ]>ol]en charged 
capsule is inserted in the end of a tube with a valved rubber bulb, and holes 
are made In each end of the capsule by a single pumdure of a darning needle. 
When tbe bulb is pressed, a gentle spray, similar to Unit produced when a sugar 
cane arrow is shak<*n by tbe wind or gently lapiied, (‘merges at the free end of 
the cai>sn1e and can l»e directed fo any desirc'd part of the arrow. The advan- 
tages of this apparatus arc tbe absence of clogging and blowing back of pollen, 
and storage in sealed r<*«*eptacles Number and height of pollinations can be 
disregarded. 

Tueuitiaii seedling canes in 1020, W. K. (^ross (Rev. Indus, y Ayr. TifCU‘ 
mdn, 11 {1920), No. 5-0, pp. 57-d2). -Further (►bservations are recorded on 
sugar cane .seedlings producc‘d in Tucuinan t K. S. K., 42, [>. 

The culture of sugar cane in New South Wales, A. H. Haywood (,V. N 
Dept. Ayr., Farmns' DuJ. ISO (1021), pp. 56, flys. 12) — (Miltural and field 
practices prcdilable in tbe production of sugar eane in New' South Wal(\s are 
describc'd, with notes on diseases and thedr (‘ontrol. 

The culture and feeding of lliissian sunflowers, ii. U. (}ri senrerry, (f V, 
(UiNNTNOHAM, and li. Foster (Ncir Mexico »Shi. Bui, 126 (1021), pp 1-1), 10, 20, 
ftps. d).“ ‘Fultural oiHU’alions, irrigation methods, and barYesting practices are 
suggested In brief for the produ<‘ticui of Husslaii sunflowcTs in New Me\i(*o. 
Feeding trials including snntlew’er silage are nott'd on pag»‘ 1(50. 

When lUissian sunflowcu’s wcu'c* planfc'cl in hills tt. apait with plants j>er hill 
on ditch hank soils, the following acTe jiidds wen' sc'cnin'd * (Irassy c\u\ 2 tens, 
waterlogged clay 1 Ion, clean, friable clay 25 tons, waterlogged loam Tiltons, and 
(dean, friable loam 30 t<ms. Tlie plants on elean loam and <*Iay wore stockier, 
with more lemes and longer, d(*nM‘r branches than mi other soil tyii^s. Plant- 
ings sealed before the soil w’os thoroughly warm made a slow'or and apparently 
woodier growdh than later planting.'^, 'fhe rapid growth and dense shade pro 
duced by sunflowers were more ofTi'ctlve in wmm.mI eradication than any other 
(U’op planted at the same time, indicating a possible means of eliminating John- 
son grass. 

Kffect of frost and “ soil stain ” on the kf'oping quality of sweet pota- 
toes, A. J. Hlney (Airs', in Science, v srr., 54 (1021), No. hW), p. 758K~“Tn 
experiments at the University of Kentucky, vine‘>; weri' c'Ut away fi-om swn'et 
potatoes before, immediately after, and live days after a freeze. When tbe 
potatoes were stored at a temperature of from dO t(> Bo"' F., the loss'^s 
of the three lots amounted to 4, 0, and S8 per cent, respectively. Pota- 
toes badly affecle<1 with soil stain (MonUochaete,s infusmns), but otherwise 
sound, sustained a loas of 55 per (*ent, while healthy checks lost only 12 per 
cent. Potatoes wrapped with paper suffered a Joss of 20 per c*ent, compared 
with 12 per cent In those unwrapped. 

Rtoeks of leaf tobacco, 1020 (Bvr, of the Census [V, K.1. HuJ, IJfO (1021), 
pp. SSf fly. 1). — In addition to statistics of leaf tobacco held, this bulletiu also 
Includes tabular data showing the production, consumption, Imports, and exports 
of tobacco, sales by growlers and acreage prices obtained, the quantities of the 
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products manufactured therefrom, and the revenue on tobacco collected by the 
Federal Government, supplementing those noted previously (B. S. R., 44, p. 232). 

White Burley tobacco in Canada, H. A. Fkbeman {Canada Expt, Farms 
Bui, 45, 2, Her, (1921), pp, S6, figs. 22), — Approved cultural and field practices 
for growing White Burley tobacco in Canada are described and curing and 
marketing methods are discussed. Notes are given on the control of diseases 
and insect pests. 

History, culture, and curing of tobacco [in Spain], M. GonzAlkz Rf>- 
T 1 IKBTA {Hisioria, Gultivo g Fermento del Tnhaco Granada: P, V, Traveset, 
1917, pp, 114)- — A general discussion of cultural and curing practices followed 
in the production of tobac(;o in Spain, with brief historical notes. 

Comparative vigor of Fi wheat crosses and their parents, P. Gbiffeb 
{Jour. Agr. Research [U. S.], 22 (1921), No. 2, pp. 5S-6S). — In studies at the 
Minnesota Experiment Station of the immediate effects of cros8d)ollinatlon on 
seed weight and of the im'reased vigor of Fi crosses, varieties of Tritleum vuU 
garc were crossed with each other and with Little Club {T. ewnpeudum) , springs 
emmer (T. dioccum), and Mimliim iP. durum). Little (Mub was (*r<»ssc(l also 
with spring emmer and Minduni. 

All jncrf'use in seed weight was obtained in all varietal cToss(*a as an imme- 
diate effect of cross-polliiintion, Tbo only significant difference shown by im- 
mediate liylirids of specific crosses was a decrease in seed weight obtained in 
Valvet Chaff XMinduni. In the Ft generation sonu' of llu' liyhrids (*xceeded 
the parental average in lieight of the tallest culm, and in total culm length 
others showed a decrease. In all varietal crosses the Fj hybrid exceeded the 
parental average in >ield of grain per plant, 6 out of 3 crosses exceetling tlie 
yield of the hotter parent. Cressets betwwn Little Club and varieties of T. vul- 
garc gave results similar to those of croases between vulgare varieties. 

The Fi generation of crosses of emmer or Mindum with \^arietles of T. rufgarr 
<*r with Little Club showed n high degree of sterility. The average percentages 
of barren florets were 19 in the parental varieties, 15 in F, varietal crosses, 
including ^crosses of Little Club with vulgare varieties, 75 in vulgarc-emmer 
and Little Cluli-emnier crosses, and 70 in durum-vulgare and diirurn-Little Club 
crosses. 

Kaured wheat, J. A. Clark and S. C. Salmok {U. S. Dept. Agr., Dept. Cirr. 
194 (7^21), pp. IS, figs, 3). —An account of the history, characteristics, perform- 
ance, and milling and baking value of Kanred bard winter wheat (K. »S. R., 89, 
p. 539), with notes on tlie certification of the variety by the Kansas Crop Im- 
provement Association and the Kansas Experiment Station. Comi>arative yields 
at the Kansas Station have been noted (E. S. R., 44, p. 224). The distribution 
of bal'd f*ed winter wheat in the United States in 3919 is shown on an outline 
map. 

Yields obtained at 18 stations in the western half of the United States during 
various periods from 191] to 1920 Indicate that wherever Turkey or Kharkof hard 
winter wheats are cultivated, Kanred can he grown with equal chances of suc- 
cess. The authors state that except in Washington, Oregon, Idaho, Montana, 
and northern Wyoming, this variety may be expected to produce higher yields 
than other hard winter wheats commonly grown. Kanred can not compete with 
the soft winter-wheat varieties on the lower lands or richer soil of eastern 
Kansas or in the eastern ITnited States, and is not winter hardy enough to re- 
place spring wheat in the northern Great Plains. The data so far obtained 
indicate that the quality of hard red winter wheat will he maintained with a 
widespread distribution of Kanred wheat throughout the hard winter-wheat 
section. 
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The inhnenoc of atmospheric variations on the i\cight of bagged wheat, 
y. B. Guthrie, G. W. Norris, and J. G. Ward (Agr. Gaz, N, K Wales, S2 {1921), 
No, S, pp. 200-202, pis, 2). — A bag of wheat, freshly harvested under hot and 
dry conditions and susp(»nded from the roof of a laboratory at Sydney, was 
weighed dally during a jieriod of about two years. A coiniy'drison of the graph 
of the weight variation with that of the daily humidity changes show's that at 
the outset of the experiment, the bag gainetl weight for about two weeks without 
respon<lkig to slight local atmospheric changes. From this time, however, any 
appre(‘iable Increase or decrease (»f humidity was followed by corresponding^ al- 
though much smaller, increases or dcHTeases in the weight of the wiieat, with a 
xnaximuin variation of 1.4 per cent. 

Studies in crop variation. — I, An examination of the yield of dressed 
grain from Hroadbalk, It. A. Fisher (Joi/r. Agr. t^ci. [England/], 11 {1021), 
No, 2, pp, 107-1S5, figa. 5), —A study of the reconls of I^»roadbalk field at 
Rotha’msted, wiiere whwit was grow’u continuously under uniform treatment 
since 1852. sbow^ed three types of \aiia<ion distinguishable in tlie wheat yield: 
Annual variation, steady diminution due to deterioration of the soil, and slow 
changes other than steady diminution. The relath cly sl(»w' rates of decrement 
c»f plats re<‘eivipg manure and heavy applications of nitrogen as compared with 
a plat recehing smaller amounts of nitrogen .K. enied to show" a fA^rmanent advan- 
tage in very higli nitrogemais dressings, and to emi>hnsize the need for caution 
in the employment of tlie ]>rinciple of diminislung returns. The influence of 
potassium sulphate and its substitutes, so<llinn suljdjate and magnesium sul- 
phate, was filso evinced very strikingly. 

“Average wiieat .^ieIds, even over long periods, from different fields or for 
different seasons can ium approach in accuracy Uh' comparison of pints of the 
same field in the same seasons. . . , Th<» (dTe<*ts of weather clearly I’eijuire 
that the s{*asons slumhi he identical, unless the sories i>o \cry long, hut the slow 
changes in me«‘m yield show* that o\ox\ comi/aratii ely long series of different 
years from the same field can n<d ho accnrattly compared. Within the same 
field, however, the slow changes hu\e almost proportional efiects, anfl compari- 
son l)otw"e»'n the mean yields of neighhoring plats may he made w-itli great 
n ("curacy.” 

Seed niorketing hints for tlie farmer, G. C. Euler (T. S. Dept. Agr., 
Farmers' Bvl. 12H2 {1921), pp, SI, figs. IS). — Practical information concerning 
the preparation of seed for the market and the sale and purchase of seed. Out- 
line maps indicate the counties of the UnitcMl States which normally prcHliice 
either a surplus, suflicitmt, (»r an insufficient (lunntity of seed of red clover, 
alfalfa, timothy, golden millet, amber sorgo. Sudan grass, cowpeas, and soy 
beans as compared with planting rerpii remen ts. Tlie a^erage purity and ger- 
mination teats of the best commercial grade of seed and the commonly accepted 
weights per bushed are tabulated. 

Seed testing [in Scotland, 1019—201 {Scotland Bd. Agr, Rpt., 9 {1920), 
pp. LX-LXIX).—Thc wwk of the Seed Testing Station at Edinburgh during 
the year ended .Tune 30, 1920, is described as heretofore (K. S. K., 44, p. 143). 
Notes are included on the purity and germination of the 0,451 samples of grass, 
clover, cereal, legume, forage, forest free, root crop, and vegetable seed tested. 

Newly recorded weeds, J. H. Maideh (.4^7r. Oaz, N. S. Wales, S2 {1921), 
No, B, p, SSO). — ^The ajiriearance of Amaranthus deflexvs and XanWum commune 
in New South Wales Is noted, 

Ooramon weeds and their control, J. G. Fiske (A>m Jersey Stas. Circ. 125 
{1921), pp, 19, figs, 14) > — ^A general discussion of w^eed control, with brief de- 
scriptions of common weeds. 
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Destruction of wild poppies in cereals, A'ji.coQ {•fovr, Prnt,, n, ser., 
S6 (1921) t No, SIf p, 122 ), — Solutions of from 3 to (> per c€'nt of copper sulphate 
proved of little value for the eradication of wild poppies in wheat. The author 
prefers mechanical instead of chemical processes for tlic destruction of these 
weeds. 

Stinkwort, A. J. Pjcrkins {Join\ Dept, A(ir. So. Au»i., 2k {t92t), No, 12, pp, 
1068f 1069), — Heavy grazin;; with sheep in the eoii.v stages of growth is con-' 
sidererl an effective method for eradicating stinkwort {tnvla pravvolcns), 
Fi 4 i;hting the water hyacinth, T. K. Dabnky (Nn. Amor., f25 {1021), No. 16, 
p. 260, figs. The successful use of a live steam spray in the eradication of 
water hyacinth is described. 


HORTICULTTTEE. 

The effects of shading some horticultural plants, ,1. H. (Joiiri.ky and G. T. 
Nightingale (Nctn Ilatnpi^hirc Sin. Tech. Ditl. JH {192 1), pp. 6-22, fig^. 16), — 
Data arc presented relative to the influence of slunling on the growih of several 
horticultural plants, apple, peach, plum, strawberry, tomato, a.ster. snapdragon, 
geranium, and nasturtium. The experiments were eonductod outdoors, sliade 
being obtained by enclosing the plants in cloth-cox erc<I hox-like structures, 
providetl with ventilating facilities. Thermograph records indicated that both 
the diurnal and noctiirnnl air temiHTatures were higher within the shelter than 
outside. However, the soil temperature beneath tin* shftde ranged below that of 
adjacent exposed an^as. Measurements of liglit. as manifest<al by effect on 
photographic paper, indicated that the shading materially reduced tlu* intensity. 

Comparative observations on shaded and (»xposed plants showed that the 
leaves of the shaded plants wen* usually larg^T, thinner, flatter. nu»re glabrous, 
and of a more intense gn^en. The abscisvsion layers of ()\e leaf petiole wore 
formed somewhat prematurely, causing the leaves to drop earlifu* than those of 
the check plants. 'Phe root system of the .shaded annunl ]‘lants was iimlerially 
reduced. Flow^oring in a majority of the si>ei‘ies was (lela>ed by shading and 
In certain Vases was entirely suppressed. 

fReport of the] horticultural di\i«iou, S. l'\ 'Polmte {('aiKuJa Mm. Agr 
Npf., 1920, pp. -The following varieties of fruits ami vegetables, orige 

naiod by the division of horticulture, showed particular merit in 1010: INtelha 
apple, a summer-fruiting seedling of McIntosh; lh)rtia stniw’]>erry, on account 
of canning value and productivity; and Sweet Scpiaw’ corn, an early maturing 
variety of value for northern localities. 

The culture of vegetables and flovrers from seeds and roots, So i ton and 
Sons {London: Simpkin, Mar,^ha1t, Jfamiltov, Kent t( Co., Lid., 192 1, 16. cd., 
pp. [6]‘\-k62, figs. 26 ). — A compilation of useful information relating to general 
garden practices, including methods of controlling insect and fungus pests. The 
species of vegetables and flowers, alphabetically arranged in their respective 
groups, are discussed in reference to their special requirements. 

Yield and quality in Hubbard squash, M. H. Cummings and W. C. Stone 
(Vermont 8ta. Bui. 222 {1921), pp. 6--4S, pis, 2, figs. 7). — A study in the improve- 
ment of the Hubbard squash prompted by observations on ordinary commercial 
stocks which were found in many instances to have greatly deteriorat<»d and 
to be protean in nature and quality. The problem resolved Itself into four 
considerations : ( 1 ) To determine the possibility of projecting yield capability to 
the progeny, (2) to ascertain the Influence of self, cross, and interpolliiiation 
on quality and yield, (3) to study the effect of pruning and disbudding on 
yield, and (4) to ascertain the possibility of controlling quality. 
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Ref^eated selections Jrom open -pollinated plants of high and low yielding 
strains over a six-year period, 1911 to 1916, showed the poaitiTO value of selec- 
tion, in that after the first year the highs were superior to the lows in yields, 
ranging from 26 to 102 per cent, the maximum being attained In the fourth 
year. Neither self-pollination nor intercrossing was influential in controlling 
yield. Statistical studies of variations in weight per vine and per squash for the 
several methods of pollination and seed selection again showed, among other 
things, the insignificant effects of pollination. Pruning and disbudding had no 
influence in increasing tlie yield of ripe squashes nor in conserving tlie energies 
of llie plant. Edibility tests of two good and two poor quality strains showed 
the possibility of projecting either good or poor quality to succeeding genera- 
tions under conditions of experimental control. It is suggested that by means 
of self-fertilization and seed selection good quality can be promptly isolated 
and a desirable strain establislied. 

Tomatoes for canning and manufacturing, J. H. Bkattik (I^. *S. Dept, Agr., 
/’omens’ Bui. I23S H921), pp. 19, figs. 7). — Folio wing a discussion of the im 
porlaiice and lo<*ation of (he tomato-growing industry in the llniled States, the 
author presents practical information relative to general cultural features, in- 
(‘luding soils, fertilizers, varieties, growing young plants, setting in the tield, 
tillage, spraying, and harvesting. Methods of sowing the seed and handling 
the seedlings are illustrated. 

The California fruits and how to grow them, E. .1. W’k kson {Sati Fran- 
erA'co; Pacific Rural Press, 1921, 9. ed., rev., pp, 30H, pis. 15, figs. The siib- 
.UH't matter of lids edition has been fully rexised in the light of current 
knowledge (E. S. it., 42, p. 440). 

Winter injury to fruit trees, \V. H. (Tiandlf.r ( Mass. Hept. Agr. Ctre 24 
{1920), pp. //).-- Foll(»wing a dist’ussion of several thermal and physiological 
laetors invohed in the killing of plant tissue l>y freezing, the author presents 
o]>serx at i(»ns on winter injury in apple and pear on hards in N't‘w York. 
^'e^!nollt, Massacliusetts, Indiana, and parts of (’anad.i following the sev(*re 
V. int<‘r of 1917- IS. A record is given of tlie behaxior of sexeral important 
iipjile and i>ear varieties. Severe pruning in the year preof'ding the fri'eze 
a<'(‘entual(Hi the severity of winter injury. The application of nitrate of soda 
and good tillage hastened recovery. 

(The liaurel experiments], J. Oskami* {fnd. ffotf. Sor. Trans., 1920 pp. 
27-35 ). — A <’omprehensive address, with discmssimi. on certain practical aspi‘cts 
r>f the soil management investigation.s at Laurel, Ind, the subject matter of 
nldch has been prexiously notCMl in a palmer by the same author (E. S. 11., 44. 
]K im). 

(^ost of producing apples in the Okanogan and average yields and prices 
for leading varieties, W. A. Midiukion (Bnt. Volumhia. Dept. Agr. Che. 38 
{1921), pp. 15 ). — A ivport of a single season’s survey (1919). 

Nonproducing cider apple trees, A. Truklle {Jour. Agr. Prat., n. ser., 35 
{1921), No, 9, pp. i77-/7i>).— Tointing out that certain large, vigorous growing 
trees are sometimes found in tlie cider apple orchards of France which rarely 
bloom and never set fruit, the author suggests that this condition may be due 
to either of two causes, too strong vegetative growth or the inability of the 
lilooms to self-pollinate. Girdling, root-pruning, resetting, and use of phospli<»ric 
acid and potash fertilizers are offered as possible remedies in the first instance, 
while dusting with the pollen of strongly self-fruitful varieties is proposed as 
a test for sterility. Top-working with scions of known merit is proposed as 
a last resort. 
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Thinning pear bloomSf G. RiviiiEE {Jour. Soc. Natl Hart. France, 4 . «er., Bt 
{19il), Oct,, pp, SS€, S$7), — In order to study the effect of thinning on the set 
of fruits, in the spring of 1921 all but two blooms were removed from 80 clus- 
ters each of Bergamotte Esperen and Louise-Bonne d’Avranches pears. In 
comparing the number of resulting fruits with those of several control lots, it 
was found that no benefit accrued from thinning, greater, equal, and less num- 
bers of fruits being recorded on the control branches. 

The apricot In eastern Morocco, L. Ducki.lter (Rev, Hort, Alg&rie, 24 
{1920), No, S-5, pp. 45 - 6 I, figs. 4). — ^The author states tliat the apricot tree Is 
, very abundant and thrives extraordinarily well in eastern Morocco, but points 
out that, due to the current method of propagation, seedage, a multiplicity of 
varieties exist, yielding fruits of manifold colors, forms, and quality. One 
ancient tree with a trunk diameter exceeding one meter was noted. 

Directions for blueberry culture, 1921, F. V. Covtllk {U. Si, Dept. Apr, 
Bui, 074 {1021), pp, 24s plf<. 20), — ^Thls is a revision of Bulletin 334 (E. S. U., 
34, p. r)34), and in like manner the principal feature is a presentation of 
methods of propagation, abundantly illustrated with photographs. 

Grapes, F. W. Faurot {Missouri Fruit Sita. Circ. 20 {1021), pp, 28, figs. 12).— 
Practical information is given relative to culture, pruning, propagation, and 
varieties, and the control of disease and insect pests. 

Results of olive pruning experiments at Davis, F. T. Bioletti {Fig and 
Olive Jour., 6 {1921), No. 4 , pp> 0, 7, figs. 4).— An earlier rei>ort by the author 
and Flossfeder (E. S. H., 42, p. 833) indicated that a minimum amount of 
pruning favored the l)('st development of the olive tree. In this article the 
author discusses the effect of pruning on the growth of Mission olive trees 
planted at Davis, Oalif., in 1017, part of which were lieavily winter prtined eacli 
year according to the usual commercial practice current at the time of the in- 
itiation of tJie test, part of which were heavily pruned each winter aftt'r the 
secyond year and part left unpnine<l. 

Measurement taken wlien the trees were 4.5 years of age sho’wed that the 
average height of tiie unpruned trees was a little over 3 ft. greater than that 
of the regularly pruned trees. The average diaim'ter of the trunks of the 
unpruned trees wm 7.5 as conn»ared with 4.4 in. for Uie regularly pruned and 
5.4 In. for those trees pruned after the second year. Furthermore, nearly every 
unpruned tree had commenced to bear fruit in the fifth year, whereas none of 
the pruned tn»os has boine a single fniit. 

The composition of California lemons, E. M. Cha(’E, C. P. Wilson, and 
C. G. Church {U, 8 . Dept. Agr. Bui 00,^ {1021), pp. IS, figs. 4).— A report of 
investigations relative to color and thickness of peel, specific gravity, and oil 
and acid content of the fruits of throe varieties of lemons from several im- 
portant producing districts of California. 

The data, largely presented in tabular form and representing observations 
recorded monthly during a period of one year, show that the specific gravity 
of lemons is higher in midsummer than during the winter months, decreases 
with an increase In thickness of the peel, and is higher In the Eureka variety 
than in either Lisbon or Villa Franca. No differences w^ere discovered in the 
acid content of the three varieties. The Villa Franca contained more oil than 
the Eureka, and all varieties studied were found to have a higher oil content 
in the fall than in late winter and spring. No (correlation was shown between 
color and thickness of peel, and no difference was noted in the composition 
of coast and inland-grown fruits of the same variety. 

Nut culture in British Columbia, L. Stevenson {Canada F(ept. Farms Bui. 
40 , 2. ser. {1921), pp. 14 , figs, 5).— Data are given relative to the propagation, 
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culture, varieties, and commercial value of various nut species in British 
Columbia. Particular attention is directed to the Persian or English walnut 
Jufflons regUif detailed information being given relative to stocks, budding, and 
grafting. The average yields of 7 four-year old trees in 1918, 1919, and 1920 
of two filbert varieties, Nottingham and Fertile de Coutard, found the most 
productive at the Vancouver Experimental Station, art? given as 4.5, 1.4, and 
7.8, and 4.5, 3, and 6.4 lbs., respectively. Lists of varieties under test at the 
station, groui)ed according to species, are included. 

POEESTET. 

Ecological committee report on forestry survey (III Acad. Srri, TranA.. 
12 (1919), pp, 181-^289, pis. 16. figs. 11 ). — ^The following papers are contained 
in this report: The Fore.st Lands of Jo Daviess County, by H. S. Pepoon (pp. 
183-202) ; A Preliminary Report on the North Two Tiers of Sections in Niles 
Township, Cook Co., 111., by W. G. Waterman (pp. 20.V207) ; Ecological Survey 
of Forests in the Vicinity of Glencoe, III., by 11. M. Sclimoll (pp. 208-238) ; 
Preliminary Account of the Forests in Cumberland County, 111., by A. G. Vestal 
(pp. 234-245) ; On the P'orests of La Salle County, III., by G. D. Fuller and P. 
D. Strausbaugh (pp. 240-272) ; Strip Survey and Growth Studies in La Salle 
County, by R. B. Miller and G. D. Fuller (pp. 273-281) ; and Tlie Forests of 
Vermilion County, by W. B. MeDougall (pp. 282-289). 

Report of the director of forestry for the fiscal year ended March 31, 
1920, R. H. Campbell et al, (Canada Dept. Jnt., Rpt. Dir. Forestry. 1920, 
pp. 40 ). — In continuation of previous rerK)rts (E. S. R., 43, p. 542), this is a 
record of the various activities of the forestry l^ranch of the Canadian ia>piirt- 
ment of the Interior for the fiscal year ended March 31, 1920. To this are 
appended several subreports, including those of the chief of the tree-planting 
division, the district inspectors of forest reserves for Manitoba, Saskatcdiewan, 
Alberta, and British Columbia, and the acting superintimdent of the forest 
products laboratories of Canada. 

Chinese forestry in 1919—20, J. S. Reisneu (Amer. Forestry, 27 (1921). 
No. SS4t PP- 656-659, figs. 8), — A progress report of forest activities in China 
for the year ended with the spring planting of 1920 (E, S. R.i 44, p. 240). It is 
stated that practically all the large forestry enterprises in China are headed by 
Americans or American trained foresters. 

Manual of forest rights, C. Gttyot (Mamiel de Droit Forest ier a WHape des 
PnrHouliers ProprUtaires de Bois. Pans: Berger- Lerranlt, 1921, pp. 

541 ). — ^A small handbook relating to French forest laws and restrictions pre- 
pared for the use of owners of private forest areas. 

The Influence of the forest on the flow of water, A. Enoler (Mitt Schtvciz. 
Zentralanst. Forstl Vrrsuchsw., 12 (1919), pp. J)"A-626, pis. 49, figs. 4; ahs. in 
Centbl. Gesam, Forsito., 4^ (1920), No. 11-12, pp. 837-859 ). — An exhaustive 
account of an investigation conducted in the liern Canton, Switzerland. In 
which accurate records were taken of the flow of two streams, one draining 
a densely wooded (97 j)er cent) and the other a lightly wooded (30.9 per cent) 
area. The wooded area contained 55.79 hectares (137.8 acres), the partly 
wooded 69.71 hectares. The general slope and contour are described as 
similar. 

The flow records supported by rainfall, snowfall, and temperature data in- 
dicated that, while the annual flows of the two streams were practically equal, 
the flow of the wooded stream was constant and ranch less influenced by 
droughts, thaws, and sudden heavy rainfalls. Studies indicated that the soil 
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o£ the wooded area was more porous, of higher water-holding capacity, and 
more penetrable than that of the partially denuded area. 

The grassland of the Humboldt Mountains established since the burning 
of their forest covering, L. Cockaynk (Nf*w Zeal. Jour, Affr., 2S (1921), No. S, 
pp. figs. 6 ). — An account of an attempt to establish desirable pasturage 

following tli(' burning of southern beech (Nothofagus) forests on a part of the 
Humboldt Mountains. Of the species sown, rye grass (LoUum perenne) and 
alsike (THfoHum hyhridum) failed, but a sufficient number of species survived 
to lead the author to conclude that good grassland may be procured following 
fires if a proper seed mixture is sown and subseiiuenl grazing controlled. 

The durmast oak woods (qneroeta sessiliflorae) of the Silurian and 
Malvernian strata near Malvern, K. J. Saljsbttuy and A. G. Tansley (Jowr. 
PU'ologif, 9 (J921), No. 1, pp. 19-S8, ph f).— Tins c<mtribiition to the knowledge 
of thf' factors detormlTiing the dominance of QurrvvH sessiUfiora in the British 
Teles presents a study of four soil types and their inhabitating flora, located 
near ^dal\ern, England. 

Of a total of do woody and 225 herbaceous species found, a great majority 
are normally in the qiiercetum scssili florae, although the most typical flora was 
located on a soil derived from May Hill sandstone. The presence of Q. srs- 
silifiora, a imturally calciphobous siK»cle.s on soils derived from calcareous 
rocks is explained by the results of chemical determinations, which indicated 
that the surface soils above the limestones are often lacking in calcium 
carbonate. 

Studies in the germination of Norrlnnd Scotch pine f Pin ns sylve.strisl 
seeds, PI. WimocK (McddeL l!^kogsforsoks(i'n‘St., No. 17 (1920), pt 1-2, 

pp, 1-20, figs. 6 ). — A contribution from the Swedish P^'orestry T^xperimentnl 
Station, with German summary, presenting tlie results of miscellaneous experi- 
ments with Scotch pine seeds. 

In plotting the records of a viability test of seed from several forests of 
middle and nortliern Sweden upon an outline map of that country, the author 
noted a definite grouping, in accordance with certain geographical areas. It 
was found that temperature was the determining factor, a mean temperature 
of at least C. (55.4® P"'.) for June, July, and August being apparently neces- 
sary to secure a germination of over 50 t)cr cent. 

In a study of the effect of age on viability of 25 lots of seed tested for germi- 
nation in 1015 an<l again in 1018, 16 showed a gain and 9 a loss in viability 
as a result of the three years’ storage. A further study of the effect of age 
on viability conducted with two lots of seed, one grown under unfavorable 
conditions at an elevation of 307 meters (1,302 ft.) and the other In a more 
favorable situation at 302 meters, showfsl an lncrease<t germination follow- 
ing one year’s storage, especially In the instance of the seeds produced at the 
higher altitude. These results led the author to conclude that delayed ma- 
turity is present in Norrland Scotch pine seeds, particularly in thfrse grown at 
high altitudes under unfavorable soil conditions. It is suggested that the 
embryo of such seeds apparently requires considerable time to attain maturity 
after separation from the mother tree. 

Inflneiico of the period of transplanting w’estern white pine seedlings 
upon their behavior in nursery and plantation, K. C. Rogers (Jour. Agr, 
Research [T. S.], 22 (1921), No. 1, pp. figs. 7 ), — This is a study by the 

Forest Service, U. S. Department of Agriculture, of the influence of the 
time of transplanting young coniferous trees> Pinus montioola, on the percentage 
of loss due to heaving, based on investigations conducted at the Savemic Nur- 
sery, Haugan, Mont., and in the experimental field near Wallace, Idaho, 
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Four plantings of 3-year-oltl seedlings, August 15, September 1 and 15, and 
October 10, 1913, were found on tlie following spring to have suffered severe 
loss from heaving, the greatest loss occurring with tlie later transplants. A 
test in the spring of 1914 included nine plantings at approximate 10-day 
intervals, commencing April 24, and, although It was found that the seedlings 
could be transplanted successfully even as late as early July, it was evident 
that, on account of summer droughts usually obtaining at Ilaugan, April and 
early May w^as the best period for transplanting yearlings. 

Heeorda taken in September, 1910, and November, 1917, on 100 plants from 
each of the above nine lots, set in the open near Wallace on October 0, 1915, 
showed that the largest average height growth au<l highest percentage of living 
plants were present in the lot originally transplanted on June 30, 1914. Tills 
indicated that the date of the original transplanting has little influence upon 
field-set trees. 

The. value of bark examination in connection with improvement thin- 
nings, O. A. Oeiilsln (Arcfi. RuhhercuU. Nederland. ludti% 5 {1921), No. 9, pp. 
Jf53-4(^4) — The need of a siJtisfuclory and reliable means of selecting the mosi 
pnxluctlve trends at the lime of lliiiining plantations of Herea hrasiUensiH led to 
a comparison of two methods. One was the actual measurement of the latex 
yield and the other an anatomical study of the latex vessels in the bark. 
The two were found equally reliable, and sin(‘e the bark examination is much 
more rapid and less costly the author considers it to be the more satisfactory 
method. An English summary is appended. 

Anatomical characters and identifleation of Formosan woods, with 
critical remarks from the climatic point of view', li. Kaneuiba (Taihoku, 
Taiwan: Bur. Productive Indus., 1921, pp. 2-^317, pis. 50, fig. 1). — A contribu- 
tion in English from the Formosa Forest Experiment Station, presenting an 
anatomical study of the secondary wooil of 386 Taiwan (Formosan) spmes, 
c(»mprlsing 226 genera and 66 families. An analytical key, based on the studies, 
is offered as an assistance In the identification of the woods. Micrographs of 
360 spetdes are included. In an attempt to correlate anatomical differences 
with climatic variations, many riiilippine and Japanese species were also ex- 
amined, and u table is included giving a general conuiarison of the three floras. 

Identifleation of the important Japanese woods by anatomical charac- 
ters, U. Kankkiba {Taihoku, Taiwan: Bur. Productive Indu^., 1921, pp. 
\H]i-pl04t pl9- 9). — A work, similar to the above and offereii as a supplement, 
embracing 38 families, 104 genera, and 181 siiecies, mostly from Japan iiroper, 
with a few from Saghalien and Hokushu. 

Figure in wood, S. J. Uecobu {Arner. Forestry, 27 {1921), No. 334, PP> Oil- 
017, figs. 15 ). — An Illustrated article pointing out the wide variations of figures 
and colors in many wood spi^des, and presenting information relative to the 
skjurce and cause of figuration and the must effective methods of sawing to 
emphasize desirable markings. 

DISEASES OF PLANTS. 

Report of provincial plant pathologist, J. W. Eastham {BHi. Columbia 
Dept. Agr. Ann. Rpt,, H {W19)t pp- 41-44)- — A raspberry yellow rust {Phrag- 
inidium inUtans) which is said to differ considerably from the so-called orange 
rust {Opnmocoma intern titialis) did not, lu 1919, cause as much injury us was 
expected. Easfpberry cane blight (Leptosptiaeria oomothyriurn) injury is as- 
cribed largely to physical conditions. Raspberry unthraenose {Oloeospoii/um 
venetum) appears to be on the increase. Orowiigall of the canes has also been 
observed on loganberry. 
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Bacterial blight {Paeu4omona9 juglandia) of walnut, said to be the most 
serious enemy of walnut interests in the Pacific States, is said to be present 
near Vancouver but not to have been reported from the Interior. 

Western tomato blight caused much loss to growers in parts of southern 
Okanogan. The disease appears to be due to a fungus in the soil which attacks 
at the root injuries sustained in transplanting. Some plants show high resist- 
ance to the disease. 

Apple-tree unthracnoso lias been successfully controlled by spraying during 
the past three years. Bordeaux mixture effects disappear during storage, this 
finit showing less rot than tiiose not so sprayed. Apple powdery mildew 
appears to be controllable by use of 1 : 40 lime-sulphur spray. 

lAte spraying for jKitato late blight was ineffective. Seed selection is neces- 
sary to control Fusarium. 

The comparative resistance of varieties of oats to crown and stem rusts, 
L. W. DuKiiEj:.L and J. H. Parkkr {Iowa Sta. Hesearch BuL 62 {1020) f pp, 
27‘^6d, figs. 13). — ^The authors give the results of a study in cooiieration with 
the Bureau of riant Industry, U. S. Department of Agriculture, of about 200 
forms of oats representing different species, varieties, and hybrids to determine 
the degree of Infection by crown and stem rusts. Field and greenhouse experi- 
ments were made, different methods of Inoculation being followed, and the 
results indicate that the ratio between the amount of infection and the number 
of viable spores applied to a susceptible host is direct when a small number of 
spores is applied, but that with large numbers this ratio is not maintained. 
The incubation period on seedlings was found to be two Uays less than on half 
grown or older plants. 

In studying the different varieties resistant to rust In field and greenhouse, 
the authors foiimi that, while the results were comparable, they were more 
marked in the field. In the case of crown rust, only a few varieties showed 
a high degree of resistance, the majority ranging between 25 and 70 per cent 
of infection. The species Arena harhata was the most resistant td crown rust. 
A number of other outstanding varieties were observed. In tbe greenhouse 
A. Bterilis showed more resistance to crown rust than A. aativa. More varieties 
of oats were found to be resistant to crown rust than to stem rust, though very 
few were entirely resistant to crowu rust when subjecteil to a severe epidemic. 

Under the conditions of the exiieriment, the species A. barhata and the varie- 
ties Green Russian and Ruakura were the only oats evidencing marked resist- 
ance to both species of rusts. During the progres.s of the investigations It 
was found that crowu rust infection is greater on the earlier sown oats, while 
stem rust infection is slightly greater on the later seedlings. 

Aecial stai^e of the orange leaf rust of wheat, Puccinia triticina, H. S. 
.Iackson and E. B. Mains {Jour. Agr. Research [U. S.], 22 {1921), No. 3, 
pp. 151-172, pi. 1, fig^ i). — Some results are given of an InvestlgsUiou of 
wheat, rye, barley, corn, and related grasses, carried on cooperatively between 
the Bureau of Plant Industry, U. S. Department of Agriculture, and the Indiana 
Experiment Station. The present paper reports investigations on the aecial 
stage of the orange leaf rust (P. tritidna), which has been produced in green- 
house cultures on several species of Thallctrum. The various species of Tha- 
lictrum were found to show varying degrees of susceptibility to the rust, and 
the fungus is apparently limited to species of Thallctrum, no infection having 
been obtained upon other species of Ranuncnlaceae or upon plants of other 
families investigated. On account of the morphology and host relationships, 
P. triticina is considered closely related to P. persMena, P, altemam^ P. oMU- 
erata, P. elynU, and P. agropyri, but it is separable from these rusts by its sharp 
biologic limitation to wheat. 
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From the fact that It Is limited to wheat, which is an introduced host, and 
because the most susceptible species of Thalictrum which serve as aeclal hosts 
also are exotic, the authors consider P, tHtioina to be of foreign origin. 

Take-all of wheat and Its control, H. B. Hitmphbey et al. ((7. 8, Dept. Agr., 
Farmer^ Bui, 1226 (1921), pp. 12, figs. 6 ). — A popular account is given of a 
disease designated as take-ali whlcli was discovered in Illinois in April, 1919, 
and later found in otlier portions of that State and in Indiana. More extensive 
investigations seem to indicate that this disease differs from the disease known 
in Australia as take-all. There seems to (>e some evidence showing that a 
fungus, Helminthosporium sp., may be closely associated with the advanced 
stages of the trouble. Considerable differences are reported in the resistance 
and susceptibility of varieties to this disease, and the most satisfactory means 
of control is beyeved to be tlie discarding of the susceptible varieties in locall 
ties where the disease occurs and using only the resistant sorts. 

Heat injury to beans in Colorado, H. G. MacMillan and L. P. Byabs 
{Phytopathology, 10 {1920), Ao. 7, pp. 865^67, fig, 1). — Attention is called to 
an injury to beans in June, 1919. During the early part of the month the tem- 
perature fell to 29'' F., and at the end of the month high temperature was 
reached for a few days, the maximum air temperature being 104“. The cold 
weather had necessitated the reseeding of considerable areas, and following the 
period of high temperature many of the bean seedlings were found to have 
shininken at the ground line and collapsed. Data are presented which indicate 
that the soil temperature was much liigher than the air temperature, and it is 
believed that the beans were exposed to a temperature of 190'' or higher for 2 
or 3 hours each day for several days. 

The while lesions on stems of conifers, cowi)eas, eM\, reported by Hartley 
(K. S. k., 40, p. 53), have not been observed on the beans in Colorado. 

Onion diseases and onion seed production, C. W. Kdgebton {Louisiana 
8tas. Bui. 182 {1921), pp. 8-20, figs. 9). — ^The author reports serious losses of 
onions, particularly the m*ed crops, in portions of the Gulf region of southern 
lA)uisiana, usually about 50 per cent of the crop being destroyed. 

An Investigation was made, and a number of fungi were found to be actively 
participating in the losses. The principal organism present on the plants was 
Maerosporium parasiticum, the cau.se of the black stalk rot. Besides this 
fungus Peronospora schleldeniana, which causes a mildew of onions, CoUeto- 
triohum oiroinans, Boirytia sp., Fuaarium malU, and another species of Fu- 
sarium were found. The black stalk rot fungus is said to follow the attack of 
the mildew and a white-spot disease which is thought to be physiological in 
nature. 

Spraying experiments for tlie control of these troubles have not given very 
satisfactory results, and it is believed that the applications should be made 
more frequently than at weekly Intervals. 

Investigation of potato diseases, P. A, Mubpht (Canada Fxpt. Farms Bui. 
U, 2. aer. (1921), pp. 86, figs. 85), — Some of the results are given of investiga- 
tions made on a number of potato diseases of common occurrence in Canada, 
special attention having been given to the relation of climate and environment 
to the severity of the disease. The symptoms, distribution, causes, sources of 
infection, and methods of control, where definite means are known, are given for 
late blight, blackleg, leaf roll, mosaic, and curly dwarf and relateil diseasea 

For protection against late blight (Phytophihora infeatans), thorough spray- 
ing is said to have given satisfactory results. Special attention was given to the 
tuber rot phase of late blight, and the author claims that the danger of late 
blight rot originating from the foliage and surface soil during digging is greater 
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than that occurring while the potatoes are in the ground. The surface soil is 
said to be a more serious source of infection at harvest time than partly 
blighted foliage, and infection may be caused by soil for at least nine days after 
the stalks have been removed. Late blight rot, it is claimed, can be reduced 
considerably by the removal of the foliage for a suihcient period, probably not 
less than two weeks, before harvesting. Where blight appears late in the sea- 
son on potatoes which have been previously healthy, and where it is believed 
the tubers are still free from infection, there is said to be good indications that 
the safest course to follow is to remove the stalks and not dig the crop for at 
least two weeks. This practice is said to be new, and it is desired that experi- 
mentalists should give it a trial in conjunction with the best spraying possible. 

For the control of the blackleg disease, due to Baoillus atroieptimB^ seed 
selection and treatment are recommended. For leaf roll and |nosaic diseases, 
selection of tubers and growing seed tubers on special seed plats are suggesteil 
as means of eliminating losses due to these causes. 

Under the heading of curly dwarf and related diseases, the author describes 
several types that he believes can be segregated from the complex usually 
designated as curly dwarf. Among the forms described are typical curly dwarf, 
crinkle, leaf drop, and streak. 

Oriuskirk potato trials, J. Snell and E. Johnson {Min. Agr. and FisherieB 
[Lmulonl^ Misc. Fuh. 28 {1920) ^ pp. 55, pla. 5). — ^The annual report for 1919 of 
the trials of potato varieties for immunity to wart disease deal.s comprehen- 
sively with the various phases of the main, subsidiary, and related sub- 
jects, including named varieties teste<l at Ormskirk, 191iV19l9, and here listed 
as immune, susceptible, or doubtful. 

Blackleg potato tuber rot under irrigation, M. Shavovalov and II. A. 
Edson {Jour. Apr. Reaearoh [U. S.], 22 {1921), No. 2, pp. 81-^2, pis. G).~lii a 
contribution from the Bureau of Plant Industry, U. S. Department of Agri- 
culture, the authors describe a bacterial field disease of potato tubers that 
is said to prevail in certain irrigated sections of the West. While isolations 
made from tubers have shown in many cases the presence of fungi, bacteria 
were present in all cultures. Subsequent Investigation showed that the rot 
in question was due to a species of bacteria, which is recognlzeil as BocUIub 
phytophthoruH. This organism Is claimed to be pathogenic to the potato, 
and inoculations of heulthy stems or tubers with pure cultures produ(*ed a 
rapid, soft decay of stems or a tuber rot. 

Under field oonditlon.s in certain irrigated sections of the West, certain 
varieties of potatoes exhibited a blackleg tuber rot which is not typical of 
the disease as manifested in the Eastern States. The external appearance 
of the rot is said to become specially confusing when the affecU^d areas of 
the tuber dry up and shrivel In storage. 

Temperature and humidity studies of some Fusaria rots of the Irish 
potato, R. W. Goss {Jour. Ayr. Research [U. S.], 22 {1921), No. 2, pp. 65-^0, 
pis. 2 ). — In a contribution from the Nebraska Experiment Station, the author 
reports experiments conducted to determine the relation of temperature and 
humidity to the progniss of potato tuber rots caused by Fusaria. 

FuBarium oxyaporum, F. trichoiheoioideB, and F. radicioola were all found 
capable of producing a rot of the potato tuber. In pure cultures the amount 
of growth of all three species of organisms was about equal at 25*" 0., F. 
oxysporum and F. radicioola increasing In growth up to 80*, where they pro- 
duce their maximum growth. The growth of F. trichoiheoioideB decreased 
above 25*^, and at 30® very little or no growth was found to take place. Ex- 
perimental infection of tubers was produced with all three organisms under 
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various conditions of teini>erature and relative Immidity. A temperature of 
25® was found favorable for the production of a tuber rot by all the species. 
F. oxysporum grew more rapidly and produced a more extensive rotting 
than the other two sjK'cies at a temperature of 16* and above. F. triohothe- 
cioides was capable of producing a rot at lower teinfKjraturt^ than the others, 
in some cases the rotting being produced at a temperature of 5*. 

Relative humidity was found to play an important part in determining the 
progress of tuber rots, and it had about the same influence on all three 
aj)ecies. All the spech^s of Fusaria investigated wi‘re lound to live and spor- 
ulute at temperatures as low as 9*, with low relative humidities, but -they 
were not capable of producing rots under such conditions. 

The author calls attention to the desirability of giving consideration to 
moisture as well as temperatures where incipient rot occurs in stored tubers. 
It is l>er»eved ijrolmlde that a rotting of Uie tubers initiated at high temtx^ni- 
tures and higli relative humidities could be completely checked by suhmit- 
ling the tubers to lower temperatures and lower liumiditles. 

Potato leaf roll, J. G. <). Botjes (l)ii: Blattrollkrankheit der Kartoffclpflanzv. 
Jnaug. Dias., Landw. JlovhHch., Wageninyen, 1920, pp, 16, pU. S). — Presentation 
is made in very condensed form of the results of studies on leaf roil carried 
out at Wageningen in 1920. 

The primary stage of leaf roll (original infection) is easily mistaken for 
somewliat similar but unrelated leaf abnormalities. The second stage, how- 
ever, is too characteristic to be mistaken. This develops as a result of the iu- 
/et‘Uon being pr(»8eiJt in Ihe motht‘r tuber. The symptoms as detailed show the 
presence of an infecting agent which has liOt yet been isolated. 

Soy bean mosaic, M. W. GAunNEU and J. B. Kenorick {Jout . Ayr. Rmearch 
[r. *S.l, 22 {1921), Fo, 2, pp. lli-llJ^, pin, 2 ), — In a contribution from the botany 
d<*partmenl of (he Indiana Kxp(‘rinu‘ni Station, the authors iri\e a des<‘ription 
<«f a diseas<» of soy hoans observed in Augtwi. IPIJP, in a <mal! lield of Holly- 
brook soy t>**ans at the suiiioii. 'llie ^ympiom- on tin* son beans were Tyiiicai 
of mosaic disease. The afl*eeled tdants were stunted, petioles and iiilernodes 
shortefU'd, the leaflets misshapen, and the pods stunted and flattened, and the 
yield of seed was materially reduced. Fielii inoculations carrii*d on gave nega- 
tive results, hut other tests showt'd that the disease might be transmitted 
through the seed, and greenhouse inoculations Anally gave symptoms of the 
diaea^tt^ whicli he<*aiue evident only on the young leaflets. Attempts to transfer 
the disease to garden jieas and (’owpeas gave negative results. 

A dry-rot canker of sugar beets, B. I.. Ku hards iJour. Agr, ‘Heaearvh 
[V. R,], 22 {19^t), No, 1, pp. pin. 6 ). — The author describes investigations 

of a root rot of the sugar lavt conducted at the Utah Kxperiment Station. The 
disease Investigated was first called to his atloniioii in August, 1920, when 
specimens of the> diseased beets from Cornish, Utah, were exainineii and found 
to exhibit numerous brown, circular lesions which varied from 1*8 to 1 in. in 
diameter. The outer surfa(v of the root c<»veriag these lesions had in most 
cases remained entire, but Imd so sunken as to give a definite contour of alter- 
nating light and dark brown concentric areas or rings. Beneath the outer 
layer of cells a mycelium was present, which upon Investigation iiroved to be 
the Rhixoctoiiia stage of Corticinm vagnm. 

During the season studies were made of a large number of from a 

number of fields in which the dry-rot had been found, and all the characteristic 
cankers exhibited the sterile stage t)f this fungus. Inoculation experiments 
Indictited that the disease could be produced by artificial means, and It is 
though probable that the sugar beet rout aiihis and other insects may have 
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an important function in the preliminary entrance of the fungus to the beet 
root. 

Gumming disease of sugar cane In Porto Kico, J. Matz {Phytopathology^ 
10 (1920) t No. Of pp, iZOf iSOf fig. i). — ^The author reports the occurrence in cane 
lipids in Porto Rico of the gumming disease of sugar cane due to Bacterkm 
vaaoularum. The disease is believed to have only recently appeared, but it 
was found attacking the oldest varieties of cane grown in the island. 

A Macrosporium foot rot of tomato, J. Uosenbaum {Phytopathology ^ 10 
{1920), No. 0, pp. 416-^22, figa. 4).-~X detailed account is given of investigations 
previously reported (K. S. K., 44, p. 647). 

Turnip mosaic, M. W. Gaudneb and J. B. Kendrick: {Jour. Agr, ReBearch 
[U. 8.], 22 {1921), No. S, pp. 122, 124, f)* — a contribution from the Indiana 
Experiment Station, the authors describe a typical mosaic disease of turnip 
first observed in a small field of turnii)s near South Bend, Ind., in October, 
1920. Inoculation experiments were carried on with turnip and radish .seed- 
lings, and characteristic mosaic symptoms were readily produced on the turnips 
but not on the radish plants. 

A transmissible mosaic disease of Chinese cabbage, mustard, and turnip, 
E. S. Schultz {Jour. Agr. Research [1/. S'.], 2‘2 {1921), No. 3, pp. 173-173, pis. 
4 ). — In a contribution from the Bureau of Plant Industry, II. S. Department of 
Agriculture, the author gives a description of a transmissible mosaic disease 
occurring on Chinese cabbage, mustard, and turnij). Evidence is presented 
bearing upon the nature of the disease, its symptoms, and means of trans- 
mission. 

The apple blotch and bitter rot cankers, J. W. Kobekts {Phytopathology, 10 
{1920), No. 7, pp. 353-357 ). — A discussion is given of the apple blotch canker 
caused by Phyllosticta soUtaria> and the bitter rot canker due to Glomerella 
cingulata. 

It is claimed that in general the apple blotch canker does little serious dam- 
age in orchards that receive several sprayings during the yt^ar. In poorly kept 
orchards and with susceptible varieties consldembh* damage may be done. The 
blotch canker first appears as a raised, l)lack, Idister-like spot on a twig or 
water sprout of the current year's growth. As the twig or water sprout ma- 
tures, the canker becomes lighter colorefi and finally, in its second year, assumes 
a light tan color with a dark border denoting the extent of the second year's 
growth. 

Infection takes place only on the young branches of the current year’s growth. 
During the year in which inft3ction takes place and in the earlier part of the 
following year, the fungus is apparently actively parasitic, and during the first 
year it appears to make some growth during the dormant season of the host 
Toward the end of the second season and especially in subsequent seasons, the 
fruiting bodies of other fungi are abundant in the canker, but P. soUtaria is 
absent It is believed that the tissues of the host have changed so that they 
are able to resist further invasion by the fungus causing the blotch canker. In 
orchards that are regularly sprayed, the cankers gradually decrease In number 
until the trees are nearly free from them. The spraying prevents the formation 
of new cankers, and the older ones, in which the fungus has died, heal over. 

The apple bitter rot canker is said to do slight damage to treeji except In 
the case of very susceptible varieties, but its connection with bitter rot of the 
fruit makes it of special interest. The bitter rot canker begins by lodgment 
of the spores of the fungus in a wound or in dead areas, and if conditions are 
fav(n*able, subsequent Infection takes place very rapidly. When the canker 
ceases to increase in size, a layer of callus forms at the margins of the canker, 
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wliicli by midsummer of the following year has isolated the cankered portions 
of the bark. In this way further growth of the canker is usually prevented. 
The fungus lives and fruits in isolated cankers during the hrst and second 
years, but during the third year is dead and the callous layer has nearly closed 
over the wound. 

Inoculation exi)erlnients carried on by the author have shown that there is 
considerable difference in the susceptibility of different varieties to infection, 
and that while the cankers on young, vigorous twigs or water sprouts are 
usually healed over by the third year and are chiefly dangerous as Infection 
sources during the second year, in the ease of older, slow-growing branches 
there is not the same vigorous development of callus and the canker may be 
relatively long-lived. 

Bitter rot cankers are most easily found during the dormant season when 
they are not concealed by foliage, or at the time when the first infections ap- 
pear on the fruit. When present, cankers may often be found just above 
clumps of the earliest affected fruits. 

Apple scald: Its cause and prevention, C. Buooks {Jieiier Fruit, 15 {1920)^ 
Non. d, pp. 24-^6; 15 imi), No. 7, pp. if, This address dealt chiefly with 
features and factors noted in the course of a study of apple scald, regarding 
which previous contributions have been noted (E. 8. II., 42, p. 343). 

The causation of scald proved evasive, but it was found that fruit wrappers 
saturated wdth fat or oil gave almost perfect protection against this injury. 
Spraying oil on apples caused injury where drops remained on the skin, but 
wiping prevented this injury, though tried only for one season. 

Cacao disease (in Ecuador j, U. Hunnkus (BoI. Anoc. Ayr. Ecuador, 1 
{1920), No. 2, pp. 19--22 ). — Items of information are given, with opinions, 
n?garding a cacao pod disea.se, possibly due to a fungus noted as abundant in 
connection therewith. 

Citrus diseases in Port.o Kico, J. A. Steven .son {Rev. Ayr. Puerto Rico, 3 
{1910), Nog. 5, pp. 25-40; 7, pp. 25-32; 4 {1920), Nog. 1, pp. S1~3S; 3, pp. 34-46; 
4, pp. 25-36; 5, pp. 22-27 ; 6, pp. 9-19 ). — general account of citru.s culture in 
Porto Uico as ulTectecl by conditions refers particularly to the problems pre- 
sented by diseases, a iiumlwr of which are dealt with In somewhat systematic 
detail in counectioii with their causes and appropriate preventive or remedial 
measures. A bibliography includes about 20 titles. An apiiendix deals with the 
preparation and composition (also dilution) of sprays. Another lists injurious 
fungi. 

Pjrtliiacystis and Phytophthora, H, S. Fawcett {Phytopathology, JO {1920), 
No. 8, pp. 397-399). --A brief note is given to corre<*t as far ns iK)ssible any 
confusion which might ha\e arisen regarding the distribution of Pythuieyniis 
aitrophthora as stated by the author in a previous publication (E. 8. It.. 33, 
p. 550). From a review' of the subject and additional study lie concludes that 
most of the cultures so far made from fruit and from diseaseii bark of one t^^pe 
of gummosis of citrus In California appear to be P. citrophthora. In only one 
instance has Phytophthora terregtria been found on citrus in California. Cul- 
tures made ft’om diseased bark specimens in Florida, Cuba, the Isle of Pines, 
and Argentina appeared to have been P. terrestria. 

Die-back of Oolfea arabica in Uganda, W. Small {Uganda Dept. Ayr. Oirc. 
4 {1920), pp. 25, pU. 4 )- — ^An account is given of the history of Uganda coffee 
and of coffee die-back, of laboratory methods of studying this disease, and of 
results and conclusions obtained. 

It Is concluded that in large-scale dle-back, physiological factors are chiefly 
Important, fungi being so in small-scale die-back. Hemileia causes a progres- 
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sive weakening of the plant, deoreaslng yield, and favoring susceptibility. Col- 
letotrichuni. Phoma, and various insects are supposed to play a imrt. 

A Festalozzia producing a tumor on the supodilla tree, N. A. Bbown 
{Phytopathology, 10 {1920), No, S, pp. ^^83-894, figa, 5 ). — The author describes 
tumors of various sizes occurring on the sapodilla tree growing in Dade County, 
Fla. From one of the outgrowths a Pestalozzia was isolated, and inoculations 
into young stipodilla trees produced slow-growing tuuiors, from which the fun- 
gus was reisolated. Small galls were also produced on the balsam fir and 
olive with cultures of this organism, and larger ones on the mango, but inocu- 
lations into larch, hemlock, and blue spruce produced no tumors, although there 
was blighting of the leaves. 

The fungus isolated is said nut to agree with P, tnmefaclens, which produces 
tumors on dltterent species of Abies, nor with the Pestalozzia known to proiluce 
tumors on different species of willow. It agrees in some respects with P. fw- 
nerea, which is a parasitic species, but one not known to produce galls/ The 
author has given to the fungus tlie name P. sinrrofacmis n. sp.. and a technical 
description of the orguiiisjn is given. It is said that tlie disease can be con- 
trolled in orchards by destroying the infected trees. 

Shoe-string root rot of Khododendron and Azalea caused by Armillarla 
mellea, H. Schmitz {Phytopathology, 10 {1920), No. 7, p. 375, fig. I). — A report 
is given of an e:!itreme case of root rot of Uhododendron and Azalea caused by 
this fungus in the northwestern part of the United Stales. Sp(‘cimens c^xamined 
showed that the root systems were almost completely envelope<J by rhizomorpbs 
of A. mclloa, and by the following spring nearly all the shrubs had been killed. 

Note on resistance of chestnut to the blight, ,7. Ooi.lins {Phytopathoh 
ogy, 10 {1920), No. 7, pp. 368-871, figs. ^).— Attrition is called to sprouts of 
chestnut trees which have been under observation in Lancaster (knnity, Pa., 
since 1912. Some of these sprouts have attained a height of 1C ft. and are 
more than 1 ft. in circumference 1 ft, from the ground. The sprouts showed 
that the blight liad been present but that the wounds were nearly healed over 
in 1919. At least three places on the main stem were found where the disease 
was formerly present but is now apjiarently absent, and tin* foliage of the 
crown appeared to be normal. The author consiiiers the fact that a badly 
diseased sprout but little more than 1 in. In diameter should survive 7 years 
and Increase in diameter is worthy of note. 

Observatlous on the distance of spread of aetdosporcs and uredinio* 
spores of Cronartluiw ribicola, W. H. Snell {Phytopathology, 10 (1920 K 
No. 7, pp. 858-86/f ). — The results are given of an investigation carried on in 
New York in 1918 and hi Minnesota in 3919 on the natural infections on pines 
and Ribes under normal conditions. As a result of the investigation it was 
found that the aeciospores of C. ribicola can be blown more than 1.25 miles and 
infect Ribes. Dry weather prevented a wide distribution of the disease by 
urediniospores during the summer of 1918 in New Ysrk. 

Not€^ on Peridermium harknessii, (}. G. Hedocock and N. K. Hunt {Phyto- 
pathology, 10 (1920), No. 8, pp, 895-897).— 'Sotes are given of P. harknessii, the 
gall-producing form of Peridermium which is the aeclal stage of Cronartinm 
coleosporioides. As a result of observations it is believed that rodents assist 
materially in the spread of the fungus. lunoculatiou exp^iments were made 
on a number of species of pine, seven of which were infected and four were 
not. P. harknessU is said to have been collected in nature on five species of 
pine. 

Note OB the pathological effects of blazing trees, J. R. Wexk {Phytopathol- 
ogy, 10 (1920), No, 7, pp. 371-378 ). — ^Notes are given on the examination of a 
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large iiun»hf‘r of blazes made in forests in Montana and Idaho to determine the 
relation of the blazes to the entrance or exit of (‘ull-prodncing fungi. Sporo* 
phores of the following species of fungi have been found : Trarneten pirii, Fo?neM 
piMcola, F, lariciH, llydnnm sp., PJehinodontium /mr/ortim, and Pholiota 
adipoaa, Olassiflcation was made of the different spcMdes of conifers examined, 
and on the basis of resin secretion from blazes, conifers were classified as 
resinous and nonresinous. It was found that blazes in nonrcsinous species are 
more prolific sources of sporoiihore production than in resinous species. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Directory of officials and organizations concerned with the protection of 
birds and game, 1021 , O. A. Lawyi'k and V. L. Earnsuaw^ {U. »s\ Dept. Agr., 
Dcpi. Circ. 196 {lIKiJ), pp. 2d K~- This is the usual animal directory. 

Ganie laws for 1021 , il . A. Lawvkr and F. L. Karnshaw (/^ K. Depf. Agr., 
Farmers" Pul. (1921), pp. SO).- Tiiis Is tin* twenty-second annual summary 
of Federal, State, and Provincial statutes. 

Daws relating to fiir-bearing aninuds, 1021, <1. A. T>awykr and F. L. 
Karnsttaw (F. P. Depf. Agr„ Farmers' liuJ. 12S^ (1921), pp. -This is fhe 
annual summary of linvs in the tTnit<Ml States, Fnnnda, anil Newfoundland 
relating to trapping, open seastms, propagation, and bounties. 

The small inamitials of tVdorado, E. ]{. AVakki n ((’ofo, Mmnitam Club Pub. 
7 (1921), pp. 61, fiffs. 21). A brief p(»pular summary of information. 

Tlie destruction of gophers, P. PAwnc^N (AUinta. Dept, (gr. \ Pmnphlef, 
1921], pp. 7, figs. 6). -The gopher and fhe ^\e,dern sperinopldb* are said to he 
the most destruetPe mammals attacking growing crops in the Province of 
Alberta. Prief accounts uro given of three varietn'.^ of spennophiles and a 
gopher found in the Province and means for their control. 

Jilfe histories of \ortli Ameriean gulls* and terns: Order Loiigipennes, 
A. C. Pent (l\ K. XaU. Mtis, Put. 116 (1921), pp V -f , 7 pis. d;?).--The work 
here presented on the life histories of North American birds is in eontlnuation 
of that coinmenciMl in Pullet in ltt7, p?-eviously iK>ted (K. S. P., 41, p. 6Gf>). The 
same general plan has been follow^'d, and the same soiirces of information have 
been utilized. 

The birds of the Pritlsh Isles and tlieir eggs, T. A. (\)WARi» (Londov and 
Xrw York: Frederiek ]yarue <(• Fo., IJd., 1920, 2. srr., pp. 17f4-,?7ff, pis. 169 ). — 
This second seiies Ity the nutlior (K. S. U., 44, p 248 1 comprises fhe families 
Anatidae to Tefraonidae. Many of the illustrations prestuited are in colors. 

Two new’ genera of nematodes, with a note on a neglected nematode 
structure, M, C. Hai.l (J\ S. Natl. Mu.s. Proe.. 69 (1921), pp 61^1-6^6, figs. — 
The genera Oslerus, with Filaria oslnd Fob. as the type species, and Hy- 
ostrongylns, with Stronrfplvs rubidtts Tl. and S. as the type, are erected. 

Synopsis of the trematode family Heterophyidae, with descriptions of a 
new genus and five new species, P. H. Ransom (C. F. Natl .^fns, Proe., 57 
(1921), pp, 527^76, SS). 

Tularaemia Francis 1021 (Pub, Health Fpts. [P. N], 66 (1921), No. 60, 
pp, 1781-1756) subject is dealt with in three separate pai>ers: 

J, The occurrence of tul^jiraemia in nature as a disease of man, E. Francis 
(pp, 1731-1738). — Seven cases of the disease due to Baeterium tuinrensr, 
which were investigated clinically and culturally by (he author in Millard 
County, Utah, In 1919 and 1920 and one of which resulted fatally, are reported. 
The coexlBteuce in the same locality of tularaemia in man and in jack rabbits 
was proved by Francis in the summer of 1920, when B, iularensc was isolated 
from 17 of 556 jack rabbits shot and dissected. One of 277 ground squirrels 
(Citellus mollis) examined was also found to be affected with tularaemia. 
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IT. ExpeHmental transmission of Udaraemia hy flies of the species Chry- 
sops disoalis, E. Francis and B. Mayne (pp. 1788-1746).— The experiments 
with C. discaUs here reported i^ow that specimens which have first bitten 
infected guinea pigs and tame rabbits in the laboratory can by their sub* 
sequent bites convey that infection to healthy guinea pigs and tame rabbits 
which they are allowed to bite, thus indicating that it is capable of carrying 
B, tularenae from infected jack rabbits to man. Injection tests showed that 
flies remained quite constantly infected up to five days and may be so up 
to 14 days, indicating that the virus does not multiply within the fly but 
that the fly acts merely in a me<;hanical way as a transmitter. 

III. Experiment aZ transmission of tularaemia in rahhits by the rabbit 
fousCt Baemodipsus ventrieosus {Denny), B. Francis and G. O. Lake (pp. 
1747-1751. — “The transmission of tularaemia was effected in 20 out of 29 at- 
tempts through the agency of the comnion rabbit louse //. venirk^osus, by the 
transfer of lice from rabbits dead of tularaemia to the hair of healthy rabbits, 
the intervals elapsing between infestation of the healthy rabbits and their 
deaths varying from 8 to 26 days, the average being 12.5 days. The intervals 
between the removal of lice from the infec*ted animals and their application to 
tlie healthy animals were in all successful attempts not over three hours, 
with three exceptions, in which the interval was 2, 3, and 3 days, respectively. 
Transmission of tularaemia was effected through three successive series of 
rabbits by transfer of lice to each succeeding series from the preceding 
series. 

“The practical importance of this experimental transmission of tularaemia 
from infected rabbits to healthy rabbits by the rabbit louse E, ventrieosus 
is that it offers an explanation of the means by which the infection is kept 
alive throughout the ye^ir in the jack rabbits of Utah. Proof is at present 
complete that these jack rabbits arc infested with lice, four specimens of 
H. ventrieosus having been received from that source in July, 1921.’’ 

Applied entomology — an introductory textbook of in.sects in their rela- 
tions to man, H. T. Feenaij) {New York and London: Mv(lraw~Hill Book Co., 
Inc., 1921. pp. X/y-f386, figs, 388). — ^Thls work, based upon many years of 
experience by the author at the Massachusetts College and Station, is of- 
fered as a classroom textbook for an introductory course in the subject which 
will give a general idea of insects, their sti-ucture, life histories, and habits, 
with methods for the control of insect pests in general, followed by a more 
thorough study of the more important ones occurring in tlie United States. 
The 10 chapters forming the first part of the work, which are followed by 23 
others devoted to the various orders, are resi)ectively as follows: Insects and 
other animals; the insect, its external structure; the Insect, its internal 
structure ; the development of insects ; 1 osh(‘b caused by insects, nature’s control 
methods; artificial methods of control; insecticides in general, stomach poi- 
sons; contact insecticides; Insecticides and fungicides, fumigation; and the 
relationships of Insects. 

Protecting the United States from plant pests, 0. L, Mablatt (Natl, 
Geogr. Mag., 40 (1921), No. 2, pp. 205--218, figs, 16). — ^This article by the chair- 
man of the Federal Horticultural Board, U. S. Department of Agriculture, 
deals with the inspection work being conducted under the plant pest law with 
the view to preventing the introduction of foreign plant pests, particularly 
insects. 

Agrrlcultural insecticides, E. B. Henderson {Chem. Age [New? Fork], 29 
(tni), Nos. 5, pp. 167^169; 6, pp. 205--207, figs. S; 7, pp. 257^260, figs. 4; 9, pp. 
353-355, fig. 1). — Three papers are presented dealing, resi)ectively, with the 
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uses, economic importance, and growth of manufacture of agricultural insecti- 
cides; with raw materials and methods of manufacture; and with the diis- 
tribution, present status of the industry, and problems to be solved. 

[Report of the] division of entomology, C. P. IjOttnsbxjby {Union Ko. 
Africa Dept, Agr, Rpt, 191^19, pp. 97-f 0.9). —This is a detailed report of work 
carried on during the year by the entomological division, including accounts 
of the occurrence of some of the more important insect enemies of the year. 

The insect enemies of tobacco in the Dutch East Indies, H. Jewsen 
{Proefsta. Vo^^ntenland, Tabak [DntvJh East Indies], Meded. JfO {1921), pp. 
59-^148, pis, 88, figs, 25). — ^This is a summary of information on the insects 
attacking tobacco in the East Indies, with references to the more important 
literature relating to many of them. 

Methods of combating four field crop pests in Colorado, C. U. .Iones, 
J. Hoebneb, and (]. 1^. (’orkins {Colo. Agr. Col, Ext. Bui., 1. scr.. No. 179 A 
{1921*), pp. 28, figs. 23). — Brief accounts are given of the beet webworin (Eoxo- 
stege sticiiealis li.), the alfalfa wehwonn {L. commUiaUs Wlk., the army 
cutworm {Chori::agrotis auxiliaris Grt.), and the pale western cutworm {Poro~ 
sagrotis orthogonia Morr.), with control measures. 

Common garden insects and their control, A. Gtbron {Canada Dept. Agr., 
Ent. Branch Cirv. 9 {1921), rev., pp. 20, fig. 1). — This is a popular summary of 
Information. 

Monthly notes on grubs and other cane pests, IV, J. F. Illingworth 
{Queensland Bur. I8ugar Expt, Etas., Dir. Ent. Bui. 15 {1921), pp. 39, figs. 4 )> — 
These notes, in eontiiiuation of those previously noted (E. S. K., 4ri, p. ,55), 
report work in progress from ,Tuly. 1020. to .Time, 1021. 

The role of crab apple trees and old cider treCvS in harboring certain 
insect pests of fruit plantations, 11. W. ]Miles {Jottr. Poniol., 2 {1921), No. 4^ 
pp. 274-277). — The autlior calls attention to the danger of infestation of 
orchards and fruit plantations in Great Britain by such pests as Anthonom^s 
pomorum, Ehgnchiies cocruletis, etc., from isolated trees of apple, crab, Dam- 
son, and plum gr(»w*ing In the open ground or in luHlgerows. He recommends 
the removal of old trees and the tipplication of insect jeddes as .applied in the 
orchard to the younger ones. 

Grasshopper control, O, L. Cork ins {Colo. Afn\ Col. Ext. Buh, 1. srr.. No. 
180 A {1921), pp 16 , figs, 7 ). • Methods of eontrol are giveii for the t\No-striped 
Iwust (Melanoplus hUHttotus Say), the le.swu’ miiiratnry locust (If. atlanis 
Uil.), the red-legged locust, and the differential locust i \f. diffirenitalis idil. ). 

Grasshoppers of Tennessee, S. liKBcovncH {Tenn. Etate Bd. Ent. Bui. 88 
{1920), pp. 112, figs. 49)- — This work includes keys for the identification and 
descriptions of tlie nmre important spe<ies of Drtlioptora occurring in Ten* 
nessw. 

The cockroach: Its life history and hoiv to deal with it, F. Laincj (Brit. 
Mus. (Nat. Hist.), Econ. Eer., No. 12 (1921), pp. IS, tigs. .?). — This is a popular 
summary of information. 

The potato leaf hopper and its eontrol, ,T. E. I>t*i)ley, ,m. {U. E. Dept. Agr,, 
Farmers' Bui. 1225 (1921), pp, 16, figs. /.J).-— This is a popular summary of 
information on Empoasca mall JjO B., its importance as an enemy of the potato, 
and means for its control. The account Is based upon inv(»st!gntions conducted 
by the author, reports of which have been previously noted (E. S, R., 44, p. 540; 
45, p. 552). The use of Bordwiux mixture, 4: 4: 50, has been found to be the 
best means of control. 

Carrot leaf curl, caused by Trioxa virldula, S, TIostritv {Tidsskr, Plant cavl, 
27 (1921), No, 4i PP* 617-680, figs. 4), — Carrot leaf curl, caused by T. vindula. 
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a psyllid, has been tbe source of great loss throughout Denmark for a number 
of years. From 1900 to 1910 it was largely conftnert to Sealand, where, imr- 
tlcularly in the northern section, it did so much injury that carrot growing 
was practically rendered impossible. Hecently it has spread further and has 
done much damage in many parts oi Jutland, particularly in 1920. Spraying 
with a solution of tobacco extract against both the immature and adult stages 
has been found effective. 

Report of the froghopper blight of sugar cane in Trinidad, C. B. Wil- 
liams (TrifMad and Tohago Dept. Agr, Mem. 1 (192t), pp. tt, 

ftgs.*32; af)S» in Rev. Appl. Ent., 9 {1921), Scr, A, No. 5, pp. 261-263). — ^Thls 
report deals with the nature of the blight (pp. 20-29) ; the history of the 
blight in Trinidad (pp. 30-42) ; froghoppers iti other countries, and legislation 
against further spread (pp. 43-52) ; the Trinidad froghopper, Tomaspia 
SQCchanna (pp. 53-04) ; the natural enemies of the froghopper (pp. 65-93) ; the 
root disease of sugar cane (pp. 93-95) ; the fac*l<ms influencing the prevalence 
of blight (pp. 9t>-121) ; theories of damage and general problems (pp. 122-131) ; 
methods of control (pp. 132-149) ; a summary (pp. 150-162) ; and a bibliography 
(pp. 363-170). 

The grass-feeding froghopper or spittle bug (Pliilaoniis liiieatiis L.), 

r. (iABMAN {Conncctirut Sfolc Ktr/. Hh 1.230 {t9.it), pp. 5*25 p/v 2, figs. J). - 
In this report the author supplies some of tlie links missing in I In' knowledge of 
this insect. In localities favorable to its deveh^pinent this insect may be<*ome 
abundant and cause considerable damage to meadow grasses. In (^»nnectlcut, 
orchard grass, timothy, red top, and blue grass are inlosied by ii. 

Its life cycle lasts a >ear, the gr^^ater ])art of which is passed in the egg stage, 
the eggs being deposited th?*oughout the summer and fall. They are f>]ac(*d be- 
tween the leaf and the main stem, there usually being four or five together, 
within 2 or 3 in. of the ground. Records presented siji>w the incubation perh«l 
to vary from 22<S days for I'ggs dei)osite(l Sept(Mni»er 9 and 12, 1i>20, to 281 days 
for eggs laid July 19. But few eggs are laid by an iiidi\ idual, not over 12 having 
been obtained in breeding cages from a siiigle female. The nyinpli passes 
through four instars in an average of about 28 days and lives about 1.5 months. 
In 1921 nymphs were pre.sent in field cages from April 20 to June 14. The adults 
were observed from June 14 until frost and oviposited from July to October. 
The preoviposition yK'riod is said to be about one month. 

The spittle from the glands, the oi^enijigs of \\hich are on tlu? soventli and 
eighth segments, is expanded with air ami s<'rv(*H to protect the nymph from pre- 
dacious and parasitic enemies and partly from adverse climatic conditions. 

Technical descriptions are given of its several stages, the length of which is 
graphically illustrated by means of a diagram, (/onlrol measures consist in 
burning over the land In the fall, winter, or early spring. 

Apple aphids, M. H. Ruhman {Hrii. ('oluint)ia Itcpt. Agr., Hori, Branvh 
Circ. 39 {1921), 2. ed., pp, 7, ftg^, 4)* — A brief popular account of plant Uee 
attacking the apple in British (^/oluiiibia, namely, the Kuropean grain aphis, tlie 
rosy aphis, the green apple aphis, and the woolly aphis, and means for their 
control. 

The experimental production of winged forms in an aphid, Myzus 
ribis L., M. I). Haviland {Avm. Appl Biol, 8 {1921), No, 2, pp, This 

is a report of observation's of the red currant aphis. 

The practical significance of the reTOintion of the embryo in aphid eggs, 
A. C. Bakeb {Bcimce, n, ser., 54 {1921), No, 1389, pp. tS3-lS5), — The important 
bearing that certain phases of the embryonic development have on the hatching 





ECONOMIC ZOOLOGY — ENTOMOLOGY. 


155 


of the egg imder varying conditions is pointed out. The eggs are much more 
susceptible to contact and similar Injury after the revolution of the embryo. 

A descriptive catalogue of the scale insects Coccidae **) of Australia^ 
JI, W. W. Fboqgatt (N. 8. Wales Dept. Agr., Sci. Bui 18 {1921), pp. 159, figs, 
111). — ^This second part of the catalogue previously noted (E. g. R., 42, p. 453) 
describes 107 species, belonging to 33 genera, of which 37 species are new to 
science. The subfamilies Lecaniinae, Dactyloptiinae, and Brachyscelinae are 
dealt with. 

The larger corn stalk borer in Virginia, W. J. I^uillips, C. W. Undeiihtll, 
and F. W. Poos {Virginia Sta. Tech. Bui 22 {1921), pp. S-SO, figs. f7).~-This is 
a report of work with Diatraea zeacolella Dyar, conducted by the Bureau of 
Entornolog 5 % U. S. Department of Agriculture, in cooperation with the Virginia 
State Crop Pest Commission, which was commenced in the fall of 1916 and 
continued each year for a period of four years. 

The •infestation of this pest appears to be quite general, and often severe, in 
the eastern and southern parts of Virginia. In the tidewater section the 
moths apparently begin to emerge about May 20 to 25, the eggs are usually 
deposited within 48 hours after emergence, and the larvae hatch out in from 
10 to 15 days. Twenty larvae of the first generation were found to require 
from 22 to 50, with an average of 31.45, days to complete their growth, having 
molted from 4 to 7 times. The pupal stage varied from 9 to 14, with an aver- 
age of 11.31 days, a few pupae having been observed as early as the first week 
in July. Under cage conditions at Charlottesville adult moths began to emerge 
August 8. Twenty-two larvae of the second generation observed were foiin<l 
to molt from 5 to 6 times within a period of from 46 to 83, or an average of 
58.63, days. 

Weighing tests show the total loss per acre to be higher in early than in rela- 
tively late corn. The percentage of plants infested by the first brood i>rncti- 
cally always negligible in late corn, while the infestation by the second brood 
is invariably high. Corn planted about May 20 or thereafter is eoinparan'i ly 
free from infestation by the first brood. Weighings in two localities show 
that a 55 to 60 per cent infestation by the secoiul brood may dtimage the corn 
yield hut slightly. A clas.sltication of the ears harvostcHl in 1020 show that 
uninfested stalks yield as high as 20 per cent more first grade ears than the 
infested, and also that the percentage of barren stalks is noticeably higher for 
the infested than for the unlnfested shilks. 

About 30 specimens of Miotropis clisiocanipae Ash. were reared from a single 
pupa from Suffolk, Va., in March, 1918. It is pointed ('nt that rotation of crops 
is not an effective remedy, and that the same is true of fall plowing of corn 
land. The invest igal ions have shown that the pest can be cmOrollcd easily 
and economically by plowing out the corn stubble with a turning plow by De- 
cember 10, harrowing it over immediately, and allowing the stubble to remain 
undisturbed until the first week of March. While no definite data on the 
cost of the operation on a large scale was obtained, the authors’ ev])criences 
indicate that an average man and team could easily apply this measure to 8 
acres of corn stubble in 10 hours where the corn has l)een cut and no plowing 
is done between the rows. In the authors’ opinion one thorough treatment 
In a large community should be sufficient for several years. Observations 
made in April of 1917 at Tappahannock, Va., showed 100 per cent mortality 
in the plowed stubble as against 57.9 per cent on the unplowed stubble. Obser- 
vations made the following year at Suffolk and Richmond, at which points stub- 
ble was plowed out in November and examinations were made in March, 
88819-*-2a 5 
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showed a mortality of 96 arid 100 per cent, respectively, in the plowed stubble 
as against 48 and 75 per cent in the unplowed stubble. In experiments in the 
winter of 1919-20 there was an average mortality of 99.4 per cent in the plowed 
stubble as against 35.9 per cent in the unplowed stubble. The observations led 
to the conclusion that the mortality of the larvae varies directly with the 
severity of the winters, but in an average winter there should be almost 100 per 
cent control. 

Reference is made to the report of investigations of the species by Leiby in 
North Carolina (E. S. R., 45, p. 58), the account by Alnslie (E. S. R., 40, p. 
856^), and others. 

The peach borer: How to prevent or lessen its ravages; the paradi- 
chlorobenzene treatment, A. L. Quaintance ( (/. iS. Dept. Agr., Farmers' Bui. 
1246 (1921) j pp. 14, figs. 12 ). — An account is given of the peach tree borer and 
means for its control by the paradichlorobenzene method on trees six years of 
age or older. The bulletin is basc^d upon work by Blakeslee commenced in 
1915 and reported upon in 1919 (E. S. R., 42, p. 54). The investigations have 
shown that, when properly used, this chemical is unifonnily effective in killing 
a high percentage of the borers without injurious results to trees six ye^ars of 
age and older, and have resulted in the adoption of the treatment by many 
commercial peach growers. 

Fighting peach tree borers with gas, A. F. Mason (Penn. Farmer, 50 
(1921), No. 10, pp. 3, 16, fig. 1). — ^The author, at the New .Jersey Experiment 
Stations, calls attention to the work of Blakeslee (E. S. R., p. 54) and of 
Peterson (E. S. R., 45, p. 758), who have found that excellent results can be 
obtained from the use of paradichlorobenzene gas against the peach tree borer. 

It is stated that during the summer of 1920 the extension department con- 
ducted 36 demonstrations for borer control with paradichlorobenzene with all 
types of soil, ranging from the lightest sands to the heaviest red clay, and in- 
cluding nearly 4,000 trees. 

The dates of application ranged all the way from August 3 to September 2.3, 
but were before September 15 in 25 experiments conducted in various parts 
of the State. In each orchard three blocks of trees were used, and the total 
number of borers found In the untreated blocks was 1,276, In the blocks treated 
with 1 oz. 302, and with 0.5 oz. 201. 

In similar experiments conducted in 10 other orchards the material was 
applied after September 15. In these the chock plats had a total of 743 
borers, the trees treated with 0.5 oz. 33, and the trees treated with 1 oz. only 
19. That the trees treated before September 15 did not turn out so well was 
due to the fact that many borers hatched out after the material had been applied 
and did not go down Into the ground but stayed high up on the trunk, thus 
escaping the fumes. While the station is only recommending its use on trees 
six years or older, many growers in New Jersey are said to have used paradi- 
chlorobenzene on trees as young as two years without enough injury to prevent 
them from applying it the following year. 

Paradichlorobenzene (p-c-benzene) for controlling the peach tree borer, 
A. PiDTEBSON (New Jersey Stas. Circ. 126 (1921), pp. 3-11, figs. 6). — This Is a 
popular summary of information on the use of paradichlorobenzene in the con- 
trol of the peach tree borer. A table giving the results of short time treatments 
of paradichlorobenzene on 10 or more varieties of peach trees in several 
orchards throughout New Jersey during the fall of 1920 and the spring of 
1921 is appended! 

The fmit^ree^ leaf-roller, J. H. Pabkzb (Mont. State Hort Soo. Bpt. Proc.f 
24 (1921) t pp. f ^3).— This is a summary of information on Archipi argyro- 
spile, Wlk., and means for its control in Montana. 
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The author recommends that the trees be thoroughlj^ sprayed while dormant 
with miscible oil at the rate of 8 gal. to 100 gal. of water. The trees should 
be carefully observed when the leaf buds are breaking, and if young worms are 
hatching in numbers arsenate of lead should be applied at the rate of 6 lbs. of 
paste in 100 gal. of water. If the worms still persist, the application of lead 
arsenate should be made when the blossom buds have separated in the clusters. 

Reference is also made to the exiierience of Thompson (E. S. It., 45, p. 855). 

Besults of codling moth control campaign in 1020, *1. C. Wood (Mont. 
State Hort. Soc. Rpt. Proc.j (1921), pp. 11, 12). — This is a review of control 
work carried on during tlie year. 

A destrnctive bud worm of apple trees (Haploa lecontei), H. Gaiiman 
(Kentucky Sta. Circ. 25 (1921), pp. 5-11, figs. 5). — ^The larvae of this bud worm 
were first receive<l from Ohio County, Ky., in 1020, where th€*y were devouring 
the buds of apple trees and were most abundant on young trees. At the station 
the laiwae were found to feed upon and devour a large number of buds of sev- 
eral different plants, including the native crab apple, Japanese quince, pear, 
peach, and wild clierry. As the buds unfolded the larvae were found to eat 
the young leaves also. Tliey continued to develop until April 8, when they com- 
menced to spin loose webs on the bottom of the jars in which they were kept, 
preparatory to pupation. Several days were passed in their webs before pupa- 
tion, the first to pupate having been observed on April 16, and by the last of the 
inontli all had cluingiKl. The first adults emerged about May 14, and others 
emerged on May 10 and 22. 

This insect is thought to he the same as that described by C. V. Riley in 1871 
as the bine-spangled peach worm (Callimorpha fulvicosta). It was reported 
by S. A. Forbes in 1889 as destructive to raspberry in southern Illinois by creep- 
ing up the stems and devouring the buds. A technical description of its several 
stages is included. 

New species of licpidoptera in the United States National Museum, W. 
SCHAUS (U. S Natl. Mm, Proc., 57 (1921), pp. 107-152; 59 (1921), pp. 5^9-595). 

Mosquito survey of Mayaguez, W. V. Toweh (Porto Rico Sta. Circ. 20 
(1921), pp. 10, pin. 4). — In the course of n mosquito survey made by the author 
in and around Mayaguez, eight species of mosquitoes were collected, of which 
three are very comnjon, namely, the common house mosiiiiito of the Tropics 
iCulcx quinquefasciotus) , the yellow-fever mosquito (Stegompia) 

aegypti), and the malarial mosquito of Porto Rico (Anopheles alhinmnus) . A 
second species of Anopheles, A. grahhamii, has also been found on the island. 
The places In which mosquitoes were found breeding are briefly described, and 
instructions are given ens to how to free and keep the community free from 
mosquitoes. 

Top minnows In relation to malaria control, with notes on their habits 
and distribution, S. F. Htlderbrand (Puh. Health Serv. U, S. Pnh. Health 
Bui. 114 (1921), pp. 54, pl8. 12, figs. 8). — Studies here reported show Gamhusia 
afflnis to lie by far the most important natural enemy of the mosquito known to 
date. It is abundant in nearly all permanent standing bodies of water and 
sluggish streams accessible to It throughout the malarious sections of the South. 
MoUekiesia latipinna Is found to subsist on plants and has no value as a mos- 
quito eradicator. Eetermdria formosa occurs in fresh-water swamps and 
ditches of the coastal plains from North Carolina to Florida, produces new 
broods of young at short intervals, and lives among vegetation, A limited 
range of experiments and observations indicates that it is a serious enemy of 
the Immature mosquito. 



158 


EXPBEIMENT STATION BBCOBD. 


CVol.46 


Preliminary observatians on the habits of Oscinella frit L., N» Ottnxjffb 
(A nn. Appl, Biol, 8 (1921), No. 2, pp. lOS^-lSi, figs. 3).— The observations here 
reported have been summarized by the author as follows: 

“The adult frit fly is prevalent in the field throughout the year except 
for the period November to April. There are periods of higii prevalence, 
which are probably limited by meteorological conditions. High prevalence 
seems to be associated with high temperatures and emergence with rainfall, 
and should not be associated with any particular brood or generation. 

“It is very probable that normally four generations are produced in one 
year and that the fly is double brooded. The periods between the emergenc?e 
of successive generations are about 50 days in spring, 35 days In summer, and 
230 to 250 days in winter. Arrhenathernin (weruweum, Festuca praienaia, 
Lolium Ualimm, L. perennc, and Poa anmta can be utilized as host plants in 
the summer and Alopeeurus myosuroidcs, A. avendccum, Ilordeum pretense, L, 
italicum, and L. permne In the winter. In captivity the longevity of the’ imago 
averages 50 days In spring and summer. 

“Ploughing in and rolling would only control the pest on heavy land. Nitrog- 
enous manures are not likely to repay the cost of application on average 
land in England. The following hymenopterous parasites are recorded, for the 
first time, as attacking frit fly: Cha»fnodon apterus Nees, Psichaera (Ffirst.) 
spp., Aphidius gra/narius, and Dicyelm fusoicomis Wlk.“ 

Hesnlts of wwk on blister beetles in Kansas, F. B. Miluken (U, S. Dept. 
Agr. Bui. 987 (1921), pp. 28, figs. 22). — ^The account here presented is based 
upon observations at Garden City, Kans., from March, 1013, to May, 1915, and 
at Wichita, Kans., from June, 1915, to June. 1917. 

In the drier portions of western Kansas and adjoining States the Insect 
fauna is particularly rich in blister beetles, which feed on native legumes 
and other plants that root deeply and make some growth even when cultivated 
crops and shallow rooted weeds die of drought. Attention is called to the 
fact that while in the early days, before the species of grasshopper responsible 
for a large share of injury to agriculture (Melanoplus spretus Uhl.) had 
disappeared from the plains region, there was n tendency to class the western 
species of blister beetles as beneficial, due to the fact that their larvae feed 
on the eggs of grasshoppers. Its economic status to-day is different, for wltli 
the presence of beans, peanuts, alfalfa and sugar beets the blister beetle has 
become an important pest. It is pointed out that where blister-beetle larvae 
infest a large percentage of grasshopper egg capsules, they must destroy many 
larvae of the beefly Anastoechus nitidulis Fab., and of the hymenopterous egg 
parasite Scelio mmticola Bruea, which destroy many more grasshopper eggs 
than do the blister-beetle larvae. While on beans, peanuts, and locust trees, 
and largely on alfalfa, the blister beetles may de\"our only the petals and 
pollen of the flowers, on Irish potatoes, sugar beets, and to a lesser extent 
on the Russian olive, they commonly defoliate the plant, the actual Injury 
depending on the stage of growth which the plants have reached. 

Brief notes on observations of Meloe sp. and CanthaHs reotieulata Say are 
fallowed by a key to the species of Bplcauta and Macrobasls collected at Gar- 
den City. Technical descriptions are given of the several stages of Meerth 
baais immaculata Say and of M. unicolor Kirby, followed by notes on observa- 
tions of their life history and habits, particularly of the former species. Slmlt* 
ilar descriptions and accounts of observations are given of Epiomta macul^iu 
Say, E. oimrea Forst, E. sericans Lee., and J&. pennsylvanlca De G, Marked 
variations in the time required for the development of these beetles observed, 
during the course of the investigations are discussed at some length. 



1922 ] ' 


ECONOMIC ZOOLOGY — ENTOMOLOGY. 


159 


Tests made of coutrol measures show that the smaller beetles are easily held 
In check by the application of 1 lb. of Paris green wlGi lime to every 25 to 40 
gal. of water. Many of the larger species are killed by the stronger solution. 
Dusting with 1 lb. of Paris green to 5 lbs. of powdered lime or with pure lead 
arsenate is effective against the smaller beetles, but can not be recommended 
against the larger ones. The habit of the blister beetles when disturbed to 
drop or climb down rapidly to the ground and run away, led to the dls^ 
covery that this habit may be made use of whenever the work of the beetles 
must be cheeked at once. At Garden City five persons formed in a line and 
advanced through the fields, knocking the beetles from the plants with brooms, 
sticks, or pieces of brush, thus clearing 25 acres of beets in half a day. 

The “ mealy ” or grayback ” cane beetle, E. Jarvis (Queensland Agr. 
Jour., 16 (1921), No. pp. 46-50, figs. 16). — This is a summarized account of 
the life history of Lepidoderrna (Lepidiota) albohirtiim Waterh., with descrip- 
tions of its several stages. 

The coffee berry borer on the east coast of Sumatra, J. B. Corpora a l 
(Aleded. Alg. Proefsta. Alg. T’cr. Rubhet'planters Oostkust Sumatra, Alg. Ser., 
No. 12 (1921), pp. 20, pi. 1, fig. 1). — Stephanoderes hampei Ferr., probably intro- 
duced into Sumatra with seed coffee from Java, infests most of the estates on 
the east coast of Sumatra. In Siantar the percentage of attacked berries varied 
from 5 to 99 per cent. 

Its development in the egg stage varies from 5 to 6 days, in the larval stage 
from 10 to 21 days with an average of 14, including a rest of 2 days before 
pupating, and in (he pupal stage* from 4 to G and occasionally 8 with an aver- 
age of 5 days. Thus the life cycle requir4*s from 20 to 35 days, with an average 
of 25 days. Tluj larvae fet'd prin<‘ipally upon the tissues of the lK‘an, though 
they may also feed on borings or saprophytic fungi. 'Phe x^est seldom occurs 
in young berries, a certain degree of ripeness being necessary. It can breed 
quite well in prepared market coffee, especially if it is not too dry. 

Control measures are outlined. 

The control of bark-beetle outbreaks in British Columbia, R. Iloppiifo 
(Canada Dept. Agr., Ent. Branch Circ. 15 (1921), pp. 15, figs. IS). — A brief 
account is given of the more Imjiortant hark beetles occurring in British Colum- 
bia and means for their control. It is pointed out that a thorough campaign 
of slash disposal and control of incipient outbreaks would stop the tremendous 
loss from this cause in the past to the forests of the Province and also much 
of the fire loss now caused by slash and dead standing timber. 

A cooperative campaign to save the horse bean crop, E. R. de Oho and 
H. E. Woodworth (Calif. Dept. Agr. Mo. Bui., 10 (1921), No. 5-6, pp. 199-20S, 
figs. S). — This relates to control measures for Bruchiis ruflmanus. 

Three new myrmecophilous beetles, W. M. Mann (U. 8. Natl. Mua. Proc., 
59 (1921), pp. 547-652, figs. 6). 

The strawberry-root w^eevll (Otlorhynchus ovatus L.)» R. C. Teeherne, 
rev. by W. Downes (Brit, Columbia Dept. Agr., Hort. Branch Circ. S3 (1921), 
9. ed., rev., pp, 4, figs. 2). — A popular account of this pest and means for its 
control in the Province of British Columbia, where it is one of the most im- 
portant insect enemies of the strawberry. 

The honey situation, E, H. Tuckicr (Better Fruit, 16 (1921), No. 1, pp. 8, 9, 
fig. i).— This paper contains statistical data upon honey production, particularly 
such as relate to the State of California. 

Beekeeping for New Hampshire, W, H. Wolff (N. U. Agr. Col Ext. Bui 15 
(1921), pp, 16, figs. 6), — ^Thfs is a summary of Information on beekeeping as 
applied to New Hampahire conditions. 
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Beekeeping in the South, K. Hawkins {Hamiltont IlL: Amer, Bee Jour,, 
1920, pp, 121, pi, 1, fige. 51), — This is a small handbook on seasons, methods, and 
honey flora of the 15 Southern States. 

The cotton plant as a source of nectar, H. B. Pabks (Amer, Bee Jour,, 61 
(1921), No, 10, pp, S91S93, figs. 5), — It is pointed out that in the southeastern 
part of the United States cotton is looked upon as being a poor honey plant, 
while in Texas, parts of Oklahoma, Arkansas, and the Imperial Valley of Cali- 
fornia it is one of the best producers. 

Control of the Argentine ant in California citrus orchards, H. S. WooLUii 
and A. D. Bobden (U, 8, DcpL Agr, BuL 965 (1921), pp, 4S, figs, »i).~~This is a 
report of investigations of methods of control and eradication of Iridonvyrmex 
humilis Mayr commenced in 1915 and continued until 1920, a preliminary ac- 
count of which has been noted (E. S. It., 41, p. 160). The methods made use 
of in the course of the work included banding trunks to prevent access of the 
ant, trap nesting, rei>ellonts, and poison sirup. 

Of the substances tried in banding, a mixture composed of one part sulphur 
to six parts of commercial sticky tree-banding material proved most satisfac- 
tory. The careful attention necessary to keep the bands in a freshened con- 
dition, their high cost, etc., led to its discontinuance. Trap nesting was found 
to be Impractical under southern California conditions because of the light 
average rainfall and the excessive cost as compared to that of the use of a 
poisoned sirup. Repellents in the form of corrosive-sublimate bands and ik)w- 
ders prepared from pyrethrum and sodium lluorid were found to have a limit eel 
use about residences, apiaries, etc. 

“ The most practical means of control was the comi>lete eradication obtained 
by the use of an arsenical poisoned sirup. Numerous formulas were pn'pared 
and tried in large field experiments. Of these tlie original Barber formula 
proved effective but was objectionable because of rapid crystallization. Various 
modlfled formulas were used and one finally adopttnl wliich coutaiuiKi all the 
ingredients of the Barber formula, somewhat reapportioned, and, in addition, 
the preservative benzoate of s(xia. The modified formula gives a much thinner 
sirup, one of greater stability, and also a considerably cheaper one. The arsen- 
ical poisoned sirups have been used in various parts of southern California on 
almost 3,000 acres of citrus with excellent results. Ants have been totally 
eradicated from many hundreds of acres with one or two applications. It is 
essential that the sirup be carefully and properly prepared. 

“ In orchard distribution approximately 1.5 oz. of sirup are placed In a 4-oz. 
spice tin with a few strands of excelsior, and such a tin is hung on the trunk 
or a main branch of each infested tree. Spring and autumn are the preferred 
periods for this work. Monthly inspection should be made and empty and re- 
moved containers refilled and replaced. The average cost per tree has been 
between 4 and 5 cents. This method has proved e(iually successful in eradicat- 
ing the ants about residences. Much care should be given to bait each trail, at 
intervals of 10 to 15 ft., with either a spice tin or a ground trap. 

“The eradication of the Argentine aut has resulted in commercial control 
of mealybugs and the soft brown scale over a large area in the citrus districts 
of southern California.” 

Earlier accounts of this pest have been noted (E. S. R., 48, p. 259). 

Some notes on wasps of the subfamily Nyssoninae, with descriptions of 
new species, S. A. Rohwee (U, 8, Natl. Mm, Proc,, 59 (1921), pp, 4^5--41S), 

: Suggestions for the control of red spiders in deciduous orchards, E. R, 
m Ono (Calif, Dept. Agr, Mo. Bui., 10 (1921), No. 5-6, pp. 186-^191, figs. 2).— 
The habits and appearance of the three spider mites Tetrmychm telarius h,, 
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T, citri McG., and Bryohia pratemis Gar. and means for their prevention and 
control are discussed. 

The life and behavior of the house spider, H. E. Ewino {Iowa Acad, 8ci. 
Proc,, B5 (1918), pp» 177-204^ jflgs. 12 ). — ^This is a report of observations of the 
life history and bionomics of the common house spider ( Theridion iepidariorum 
K.). 

New Nearctic spider mites of the family Tetranychidae, H. E. Ewing 
iV. S. Natl Mua. Proc., S9 {1921), pp. 659-B68, pi 1). 

foods— HUMAN NUTEITION. 


Analyses and energy values of foods, li. H. A. Plimmeb {London: (Jovt., 
1921, pp. 255 ). — The analyses reported in this volume were made for the use of 
the British Army medical authorities and include proximate analyses and 
calculated energy values of a large number of animal and vegetable foodstuffs 
such as are sold and consumed in Great Britain. As stated in the introduction, 
“ the aim has been to arrive at an average for each group of foodstuffs, such 
as beef from analyses of the various joints, bread from the produce of various 
bakeries, fish from the group of white fish, etc. In the eases of meat, fish, 
etc., llie joints were separated into fat and skin and lean, liesh and skin, etc., 
and the proportions determined so as to calculate the whole. Further, the 
proportions of the Joints of the carcass have been ascertained so that the 
coiuix)sition of any part and ultimately of the whole animal can be arrived at. 
The analyses are thus not a replica of those of Atwater and Bryant, but may 
rather be regarded as a supplement*’ 

Coniplot(‘ analyses nva first presented of meat products, eggs, milk and dairy 
produces, poultry and game, fisli, fresh and dried vegetables, cereals, fiour, etc., 
fresh and dried fruits, Jams and honey, nuts, cocoa, chocolate, and sugar. 
The detailed analyses are followed by an alphabetical summary of the analyses 
for army use and an appendix containing tables of distribution of vitamins, 
rearranged from the rexmrt of the Medical Itesearch Committee (E. S. K., 43, 

p. 262). 

Supplementary protein values in foods. — I, The nutritive properties of 
animal tissues. 11, Supplementary dietary relations between animal tis- 
sues and cereal and legume seeds. Ill, The supplementary dietary rela- 
tions between the proteins of the cereal grains and the potato. IV, The 
supplementary relations of cereal grain with cereal grain, legume seed 
with legume seed, and cereal grain with legume seed, wdth respect to 
improvement in the quality of their proteins. V, Supplementary rela- 
tions of the proteins of milk for those of legume se<^8, K. V. McCollum, 
N. SiMMONus, aud H. T. Paesons {Jour. Biol Chem., 47 {1921), No. 1, pp. 
111 - 247 , figs. 54 )- — In this series of papers dealing with the dietary proi>erties 
of several types of ft>od mixtures, the interpretation of results is based not only 
upon the rate and extent of growth of the rats used as exi>erimental animals, 
but also upon fertility, success in the rearing of young, and general condition of 
the animals up to and including the onset of old age. With the material serving 
as the sole source of protein at a level of 9 per cent of the diet and with the 
other dietary factors satisfactorily constituted, the relative biological values of 
the proteins of the various animal and vegetable substances studied have been 
arranged In descending order from left to right as follows : 


beef kidney — ^wheat — \ 


milk 

liver (beef) 


(muscle 

(round steak) 
barley 
rye 


maize 

oats 


soy beans 
. navy beans 
r>ea8 
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In making deductions from these results it la emphasised that while animal 
tissues such as liver, kidney, and muscle appear to be superior to milk for the 
specific purpose of making good the deficiencies of the proteins of the seeds and 
tubers, milk is an effective supplement for these vegetable foods with respect to 
other factors as well as protein, particularly calcium and vitamin A, It is also 
emphasized that muscle tissues supplement seeds, tubers, etc., only with respect 
to the protein, and that other deficiencies of even greater importance are always 
found in the storage tissues of plants — seeds, tubers, and roots. 

Kesearches in regard to wheat, floor, and bread, 0. E. Saunoebs, E. W. 
Nichols, and l\ R. Cowan {Canada Expt, Fartna Bvl. 97 {1921), pp, 57, figs. 
7). — ^This publication reports the results of an extensive investigation of factors 
involved in bread making, including the influence of different varieties of wheat 
and different kinds of flour, methods of milling and of baking, and the effect 
of various Ingredients used in bread making on the finished loaf. Earlier studies 
along these lines from the same laboratory have been reported previously 
(B. S. R., 19, p, 861). 

To give numerical expression to baking strength, which is defined as “ the 
ability of the flour to take up and contain water and to produce a large loaf of 
very fine texture and with a dome-shaped upper crust,” an empirical method 
was adopted using weighted values for water absorbed, water retained, volume 
of loaf, shape of loaf, crust formed, and texture. It is emphasized that different 
figures for the baking strength of flour can be obtained by the use of different 
methods of examination, and that for such tests to be of any value a stand- 
ardized procedure should be consistently followed. Such a procedure is described 
in detail and has been used in the work reported, some of the results of which 
may be summarize(J as follows : 

The greater the amount of yeast used the shorter the length of the fermenting 
period, and up to a certain amount the larger the volume and the better the form 
and texture of the loaf. Initial mixing of the dough and the second kneading 
should be thorough, but excessive kneading and mixing adds nothing to the 
quality of the product and may be detrimental. Within certain limits, depending 
upon the temperature and the amount of yeast employed, the longer the fermen- 
tation, the larger the loaf, the better the texture and color, and the poorer the 
flavor. The characteristic taste of homemade bread is attributed to the shorter 
period of fermentation usually employed. 

About 1.4 per cent of salt is considered to be the best proportion to use 
and from 2 to 3 per cent of fat. Of the various fats tested peanut oil was 
found to be the most desirable from the standpoint of baking strength of tha 
bread. Next in order were lard and cottonseed oil, followed by butter. Coco- 
nut oil proved undesirable. The addition of a small amount (0.8 per cent) 
of malt without sugar or about half this amount with the usual amount of 
sugar increased the volume of tliq loaf, improved it in shape, texture, and color, 
and shortened slightly the period of fermentation. An excess of malt pro- 
duced a sticky bread of poor quality. The addition of from 1.2 to 2.4 per cent 
of sugar produced about the same effect as did the smaller amount of malt. 
Scalded milk and milk powder tended to decrease the volume of the loaf. 

Tests with a few so-called “bread improvers,” including alum, ammonium 
ehlorid, calcium sulphate, citric acid, calcium phosphate, cream of tartar, and 
baking soda, indicated that slight improvement in the quality of the bread 
results in the use of some but not all of these compounds. “A great deal of 
further research is required In regard to bread improvers with a view to a bet- 
ter understanding of their action and the limitations which should be pat on 
their use,” 
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A single series of tests of flour obtained from wheat grown for five succes- 
sive years on plats to which the same amount of different fertilizing materials 
had been added and from the same variety of wheat on unfertilized plats 
showed no material variations in baking strength which could be attribute-d to 
the fertilization of the soil on which the w'heat was grown. Further investiga- 
tion of this point is considered advisable. 

The study of the baking strength of different varieties of wheat led to the 
following conclusion.s, many of which contradict the ordinary beliefs ; While on 
the average spring wheats give stronger flour than winter varieties, this is not 
always the case, nor is It invariably true that the harder flour will always give 
the best baking strength. The color of the bran has nothing to do with baking 
strength. The baking strength of any variety is not a fixed character nor is it 
inherited as a Mendelian unit character. Wheat which has been thoroughly 
ripeneil has gluten of a higher quality tlian wheat matured under cool condi- 
tions. • A mixture of flours from two different kinds of wheat has not been 
found to yield a better loaf than either variety alone, but intermediate betw^een 
the two. 

Storage of new wdieat or new flour for a few months gives an increase in 
water-absorbing power and a natural bleaching of the flour. Tlie artificial 
bleaching of flour, contrary to popular impression, does not have the same 
favorable effect on the flour. Wheat whicn has been subjected to rain or tlarnp- 
ness, if it is not distinctly musty or sprouted, may have as good baking qualities 
as dry wheat. Wheat w’hich has been frozen should be looked on with 
suspicion. 

In discussing the relative merits of commercial flours, the authors conclude 
that, the flour percentage extracted for human use should lie between 80 and 
Sn per cent; tliat palatable bread, biscuits, or cakes can not be made from pure 
gluten flour; that a second patent or cheaper grade of flour will make a lighter 
loaf than first patent; and that in making breads with partial substitution of 
other materials than wheat the substitute material should not exceed 25 per 
cent. 

In conclusion a few suggestions and directions for home bread making are 
given, with tables of wxiglit in grams and ounces of salt, sugar, and lard as 
usually measured by the spoonful or cupful. 

Studies on the digestibility of proteins in vitro. — II, The relative digesti- 
bility of various preparations of the proteins from the ClUnese and 
Georgia velvet beans, H. C. Waterman and D. B. Jones {Jour, Biol. Ohem., 
47 {1921) t IVo. 2, pp. 265--295). — The meth(»d of Waterman and Johns employed 
in the previous i>ai>er (E. S, It., 45, p. 7(53) has been applied to the estimation of 
the comparative digestibility in vitro of six preparations of the proteins of the 
CJhlnese and Georgia velvet beans. 

The data obtained show’ that, as in the case of soy bean, partial iudigestibility 
is tlie limiting factor in the failure of raw* dialyzed velvet bean protein to pro- 
mote growth, and that the normal growth secured with the coagulated protein 
is probably to be attributed to an increase in digestibility brought about by the 
boiling incident to the preparation of the coagulated protein. The double dis- 
advantage of toxicity and nonassimiiable protein content is thought to explain 
the ill effects sometimes following the use of velvet-bean meal in stock feeds, 
w^hlle the cooked meal probably still contains the toxic substance dihydroxy- 
phenylalanin Isolated by Miller (E. B. R., 44. p. 710). 

Some factors affeettug the quality of ripe olives sterilized at liigh tem- 
peratures, W, V. Cbxjess (Ctaifomia 8ia. Bui. SSS {1921), pp. 221-232, ftps. 2; 
also in Fig and OUue Jour., 6 {1921), No. S, pp. 2, 8, 5). — ^Tbis bulletin reports 
an investigation, extending over two canning seasons, of the conditions which 
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must be observed to obtain acceptable products when ripe olives are subjected to 
sterilissation at 240** F. for 40 minutes, as required by the California State Board 
of Health. 

The observations reported confirm in most cases preliminary observations pre- 
viously noted (E. S. R., 44, p. 762). The Mamsanillo was found to be more sen- 
sitive to high temperatures than the other varieties, but by using slightly unripe 
rather than perfectly ripe fruit an acceptable product cun be obtained. The 
Sevillano variety was in some cases improved in davor by sterilization at 240**. 

For holding solutions, brine of 5 per cent salt is recommended for shipment 
and of 10 per cent salt for holding olives in the factory for long periods. The 
brine should be leached from the fruit previous to pickling by soaking the fruit 
in water. 

As previously noted, incomplete lye treatment causes the development of a 
bitter flavor in olives sterilized at high temi)oratures. Treatment with 1 per 
cent lye until it reaches the pit and subsequent leaching of the lye from the 
fruit with water gave a product with no bitter or scorched flavor. The best re- 
sults in concentration of the brine for canning were obtained by placing the 
pickled fruit in a brine of 8 to 9 per cent concentration for from 4 to 6 days 
and canning the fruit in water or by gradually increasing the brine from 6 to 7 
per cent after pickling, followed by canning in 2.5 to 2 per cent brine. Acidifi- 
cation of the brine is not recommended. 

Olives retain their color more satisfactorily in lacquered than in plain cans. 
Olives sterilized in glass jars are apt to develop a pitted appearance Nvhen the 
Jars are opened, i>robably owing to the escape of gases or steam under heavy 
pres.sure during the canning. Examination of the sterilized fruit after varying 
periods of storage showed that the scorched flavor noticeable in some cases at 
first gradually disapjxnirs, leaving a product of good flavor. 

Studies in the vitamin content. — II, The yeast test as a measure of 
vitamin B, W. H. Eddy, H. L. HEtx H. C. Stkvknson, and K. Johnson (Jowr. 
DioL Chem., 47 (1921), No. 2, pp. 249-215, figs. 5 ). — Oontinulng previous work 
(E. H. R., 44, p, 260), a detailed investigation of tlie value of the yeast test 
as a measure of vitamin B is reported. The results have led the authors 
to conclude that “ the cumulative effect of the data obtained is to suggest that 
in its present state the test is distinctly unreliable as a quantitative measure 
of vitandn content. On the other hand It suggests interesting possibilities 
as a method for studying the kinds and behavior of growth stimuli. . . . Until 
a basal medium is worked out that provides an optimum of all the factors 
except vitamin B, the test must be considered of little value in the estimation 
of true vitamin content. 

An Interpretation of the seasonal variation of rickets, A. F. Hess and 
L. J. Unoeb (Amet'. Jour. Diseases Children, 22 (1921), No. 2, pp. 186--192, fl^s. 
2 ). — Six infants who had developed rickets on diets of dry “pasture nillk,“ 
malt soup, breast milk, etc., were given ultraviolet light treatment three times 
a week for about two months. The entire body was exposed to the rays, the 
length of exposure being increased from 3 to 20 minutes and the distance of 
the lamp from the body decreased from 120 to 76 cm. 

In all cases the hemoglobin percentage and number of red cells in the blood 
increased, and the rickets showed definite improvement as evidenced by 
Roentgen ray examination. The earliest beneficial effect was noted in two 
cases in 26 days. This improvement occurred with no change in the diet and 
in the months of February and. March, the season of highest rickets incidence 
and asverlty. These observations are thought to indicate that hygienic 
factors, especially sunlight, and not dietetic factors play the dominant rdle in 
the marked seasonal development of rickets. 
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The care of infantile rickets by sunlight (preliminary note) « A. F. Hess 
and L. J, Ungeb (Jour. Amer. Med. A»boc., 77 (1921)^ No. i, p. S9 ). — ^The authors 
have obtained results similar to the above in the treatment of rickets by the 
direct action of sunlight. Infants who had contracted rickets on regular 
diets such as whole milk and cereal, or dried milk, cereal, and orange juice 
were exposed for from one-half hour to several hours to the direct action of 
the sun — the legs, arms, trunk, and face being in turn exposed. In all of 
the five cases thus treated there vras a marked improvement in the rickets, 
as evidenced by the calcification of tlu* epiphyses, as well as in the general 
condition of tlie infants. These observations are thought to have an important 
bearing on the geographic distribution of rickets and on measures for. its 
prophylaxis and cure. 

Experimental rickets in rats. — A diet producing rickets in white rats, 
and its prevention by the addition of an inorganic salt, H. O. Shebman and 
A. M. “Pappenheimeb (Jour. Expt. Med., S4 (1921), No. 2, pp. 189-198, pis. 8 ). — 
This Is the detailed report of tlie Investigation which has been previously 
noted from another source (K. S. U., 45, p. 767). In conclusion the authors 
state that “ while it is thus shown by X-rays and by histological examinations 
and by quantitative chemical analysis that added potassium phosphate increased 
the assimilation and normal deposition of calcium, it may be the quantitative 
relationship between the incjrganlc ions rather than actual deficiency of any 
one of them which was here the determining factor in the cause or prevention 
of lickels. Our i'xperirnents and conclusions do not exclude the possibility of 
other causes of rickets than those here discussed.” 

A liumber of plates are iiaduded illustrating the rachitic changes in rib 
sections and epiphyses. 

Kxperimental rickets In rats.— If, The failure of rats to develop rickets 
on a diet deficient in vitamin A, A. F. Hess, G. F. McCann, and A. M. Pap- 
Pio^HETMFJi (Jour. Biol. Chem., 47 (1921), No. 2, pp. 395-409, pis. 3, figs. 3 ). — 
The investigation noted above has been continued by a comparative study of 
the behavior of rats on a ration consisting of casein 21, rice starch 57, salt 
mixture 5, and crlsco 17 per cent, with 60 mg. of yeast, and on the same ration 
with the substitution of 0 per cent of butter fat for au equivalent amount of 
criseo. One group of animals on the first diet was also given 0.5 cc. of orange 
juice per day. 

On the diets lacking the butter fat as a source of vitamin A, the young rats 
Invariably failed to grow and generally developed keratitis, this condition being 
les.s frcHpient when the ration included orange juice. On continuing this diet 
for a period of several months the animals died either of inanition or of some 
intercurrent infection. Miscros<‘opic examination of the bones of 22 rats on this 
ration showed definite signs of a lack of active osteogenesis, but in no instance 
lesions resembling rickets. The authors conclude that vitamin A can not be 
regarded as the antirachitic vitamin ami that if the diet is otherwise adequate 
its deficiency does not bring about rickets. 

Calcium and phosphorus in the serum in relation to rickets, J. Howuind 
and B. Keameb (Amer. Jour. Diseases Children, 22 (1921). No. 2, pp. 105-119 ). — 
In an effort to explain the failure of deposition of calcium salts in the hones 
and In the intercellular cartilage of the epiphyses In rickets, the authors have 
approached the question from the standpoint of the inorganic chemical com- 
position of the blood serum and have made a comparative study of the con- 
centration of calcium and of inorganic phosphorus in the serum of normal 
adults and children and of children suffering from rickets. 

A comparison of the figures for Inor^nic phosphorus obtained on the serum 
of nonrachitic children two years of age and less and on that of normal adults 
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showed that tlie tlguree of the two age groups are fairly uniform, but that the 
serum of adults regularly contains much less inorganic phosphorus than that 
of infants, 2.1 mg. of phosphorus per 100 cc. of serum being the average of 9 
deteminations in adults and 5.4 mg. of 12 determinations in children. The 
concentration of inorganic phosphorus in 22 rachitic children who had never 
been treated varied from 0.6 to 3.2 mg. per 100 cc., with an average of 2 mg. 
per 100 cc. 

Calcium determinations on 20 normal adults gave minimum and maximum 
values of 9.3 and 10.6 mg. per 100 cc., with an average of 10 mg. Correspond- 
ing results in the case of 13 nonrachitic children under two years of age were 
10.2, 11, and 10.7, respectively. Excluding cases of tetany, the calcium content 
of the serum in 12 out of 25 rachitic children fell within normal limits, while 
in 13 cases the concentration was lower than normal, though not significantly so. 

On administering cod liver oil to the rachitic patients there was a gradual 
increase in the phosphorus content of the serum, commencing about two* weeks 
after the administration of the oil and continuing until an amount was reached 
which was about or slightly above the average for young children. This 
amount was maintained indefinitely as long as cod liver oil was administered. 
The amount of calcium was not strikingly influenced. 

These observations are considered evidence that the presence of a low in- 
organic phosphorus content in the serum of a young child is indicative of 
rickets, and tliat to this deficiency of phosphorus is to be ascribed the failure 
of calcium deposition. Attention is called to the fact that the ratio of the 
concentration of calcium to that of phosphorus in the serum of nonrachitic 
children is practically identical with the ratio of these elements in tertiary 
calcium phosphate, the suit which composes from 85 to 90 i>er cent of the 
salts of normal l)oiie, and tliat consequently a decrease in phosphorus (HPO*) 
ion would render more dlfllciilt the precipitation of tertiary calcium phosphate. 

Notes on apparatus used In determining the respiratory excliange in 
man, I, II, G. V. Bailey (Jour, Biol, Chan., 47 (1921), No. 2, pp. 277-28S, fign. 
10). — Two appliances for use with respiration apparatus are described. 

I. An adaptation of the French gas nimk for use in respiratory work (pp. 
277-279). — ^The French gas mask has been adapted as a breathing appliance to 
be used with tlie usual respiration apparatus. A satisfactory arrangement of 
the mask and valves for tlie Tissot method is described and illustrated. 

II. A sampling hottle for gas analysis (pp. 281-283). — An appliance, designed 
for readily collecting and holding samples of gtis and transferring them to a gas 
analyzing burette without danger of dilution or loss of mercury, is described 
and its manipulation illustrated by a series of small drawings. 

Basal metabolism of normal women, K. Blunt and M. Dye (Jour. BM, 
Chem.y 47 (1921), No. 1, pp. 69-87). — ^The authors rei)ort a series of 216 deter- 
minations with the Benedict portable respiration apparatus of the basal 
metabolism of 17 women, 14 of them including one or more menstrual cycles. 
The dally variation for each subject ranged from 7.4 to 28.8 per cent, or an 
average of 33.2 per cent. There was, however, no definite change in the basal 
metabolism during menstruation, the average in calories per 24 honrs being 
1,351 during the intermenstnial and 1,328 during the menstrual period. Most 
of the subjects showed a somewhat lower basal metabolism than that calcu- 
lated for them from the Benedict or Du Bols standard. There appeared to be 
no relation between mijiimnra pulse rate and basal metabolism, nor was there 
any definite constant change in the pulse rate during menstruation. 

Some observations on basal metabolism In menstrnation, M. 0. P. Wilt* 
SHIEE {Lancet [Bondon], 1921, //, No. 8, pp. $88, 889, fig. 1). — Observations on 
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the basal metabolism of five subjects during menstruation and in the inter- 
menstimal period from the analysis of 5 minute samples of expired air and 
calculation of Os consumption per minute per square meter of body surface are 
rei>orted. 

The Intermenstrual values varied considerably in the different subjects, 
although the mean value, 87.2, agreed with that given by Benedict as an average 
value for women. The variations during menstruation were found to be no 
greater than the ordinary fluctuations, thus confirming the results reported 
above by Blunt and Dye. Preliminary observations on the cost of work to the 
organism during menstruation are also reported, the results of which Indicate 
that the cost of work and the recovery from work are the same during men- 
strual and intermenstrual periods. In both cases there was found to be a 
sharp rise in the COa output and Oa intake during exercise, followed by gradual 
I'eturn to the resting value when work ceased. 

ANIlttAL PEODTJCTION. 

The nutritive value of new and old maize, J. J. Nitzescit {r/liiffer's Arch. 
Physiol., 172 (1918), pp. 275-817). — Digestion and nitrogen-balance trials with 
6 hens, 0 cocks, and 6 white rats are reported. Half of each group were fed 
newly harvested corn and the other half corn that had been stored from 1 to 4 
years. The experiments with chickens lasted 40 days and were divided into 
4-day collection periods. The rat exp<Timent consisted of ten 3-day i^eriods. 
The animals were in .s(‘parate cages, and the data for each individual in each 
period are tabulated in great detail. 

The starch content of the ('orn meal and the excreta was determined by hydro- 
lysis with hydrochloric acid and titration against Fehling’s solution. For the 
entire period of each experiment the average coefficients of digestibility of the 
new and the old corn, respectively, were as follows: Hens 92 and 96, cocks 
89.6 and 95.2, and rats 92.3 and 95.4. In each of the 30 periods the coefficients 
for the old c*orn were higher than those of the new. In each exi>eriment. al- 
though not in every collection j^eriod, more nitrogen was stored in tiic body 
by the animals fed the old corn than those fed the new. In the case i>f rats 
fed the new corn the average nitrogen balance was negative. 

To distinguish between the urinary and fecal nitrogen of the fowls, the 
excrement was extracted with lithium hydroxid and filtered, separate nitrogen 
determinations being made of the filtrate and the residue. All the uric acid 
nitrogen i^assed into the filtrate as lithium urate, and the uric acid >vas re- 
covered by precipitation with sulphuric acid. The ratio of uric acid nitrogen 
to total niirogtm of tlie filtrate averaged for the new and old corn, respectively, 
0.608 and 0.665 in the case of the hens and 0.649 and 0.672 in the case of the 
cocks. Since these ratios were approximately equal to the ratio of uric acid 
nitrogen to urinary nitrogen in experiments with a hen and a cock operated on 
to permit separate collection of feces and urine, and since the uric acid excreted 
per day per kilogram of live weight was about the same in the fowls with 
normal and those with preternatural anuses, it is concluded that the nitrogen 
of the lithium hydroxid extract of the excreta can be considered the urinary 
nitrogen and the nitrogen of the residue the fecal nitrogen. On this assump- 
tion there seems to be no consistent differance between old and new c^orn in 
the digestibility of its nitrogen. 

Oommereial feedting stuffs as collected throughout the Dominion, F. T. 
Shutt, S. N. Hajculton, and L. V. Bakeb (Canada Expt, Farms Bui. 47, 2. ser. 
(1921), pp, 70 ), — Proximate analyses are reported of samples of wheat bran, 
shorts, middlings, feed flour (red dog), barley chop, ground oats, corn meal, 
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corn gluten feed, rye middlings, buckwheat, linseed cake, palm kernel oil cake, 
cocoa shell meal, beef scrap, and a variety of mixed chop feeds, calf meals, 
hog feeds, and poultry feeds. Particular attention is given to the identifica- 
tion of the ingredients of the mixed feeds and mill products, including the 
identification of weed seeds and other adulterants. 

Commercial feeding stuffs, A. J. Patten, O. B. Winter, M. L. Geetebn- 
nEBOEB, and P. O’Meara (Michigan Bta, Bui 292 (1921), pp, 6S). — The moisture, 
protein, fat, and fiber content of 529 samples of feeding stuffs collected from 
Keptember, 1920, to June, 1921, are tabulated. The iirices are added in most 
cases. The materials listed include alfalfa meal, buckwheat middlings and 
hulls, barley hulls, cottonseed meal, cottonseed feed, corn gluten feed, hominy 
feed, com feed meal, distillers* dried grains, dried beet pulp, linseed meal, lin- 
seed cake, linseed meal and screenings oil feed, pea bran, rice bran, wheat bran 
with and without screenings, middlings with screenings, shorts with and with- 
out screenings, wheat mixed feed, tankage, meat scrap, and various proprietary 
calf meals, hog, dairy, and poultry feeds. 

Inffuence of the plane of nutrition on the maintenance requirement of 
cattle, F. B. Mumford, A. G. Hogan, and W. I>. Salmon (Jour, Agr, Research 
[17. S.], 22 (1921), No. 3, pp. 115-121). — The authors report determinations of 
the net energy requirements for maintenance as computed from the feed 
consumption and gains of 10 head of beef cattle fed at the Missouri Experi- 
ment Station. The cattle were divided into three groups when still calves, 
each group representing a different plane of nutrition. The grain fed con- 
sisted of coni chop, wheat bran, and linseed meal (6:3:3). The roughage 
was usually alfalfa and oat straw (3:3), and a small amount of milk was 
given to the young calves. The determinations of maintenance requirements 
were made over successive periods, usually of IcSO days, In the srnnurier. 
The number of periods available totaled 37. 

The energy gained or lost through changes in body weight w(»re estimated 
from unpublished data summarized in the table below. The energy re- 
quirements for maintenance were computed by two methods: (1) from the 
consumption of dry matter and (2) from the consumption of digestible or- 
ganic matter. The second method is that proposed by Armsby and Fries 
(B. S, R., 36, p. 367) and is considered somewhat preferable. The digestion 
coefficients used were derived from digestion trials conducted at the station 
and the energy requirements were computed to a l,0()0-lb. basis on the 
assumption that they are proportional to the five-eighths power of the body 
weight as claimed by Moulton (E. S. R., 35. p. 64). The average energy 
requirements for mainteance of each group are given in the following table: 

Ret energy values of gains of steers and net energy required for body 

maintenance. 


Gsoup. 

Rata of gain of groups. 

Energy values of pound of gain at ages given. 

Energy for 
maintenance.! 

1 « 
months. 

18 

months. 

86 

months. 

54 

months. 

66 

months. 

78 

months. 

Dry 

matter 

method. 

Armsby- 

Fries 

method. 



1 

Therms. 

Therm. 

Therm. 

Therm. 

Therm. 

Therm. 

Therm. 

i 

Rapid without fattening.... 

0.856 

1.082 

1.714 

2.199 

2.500 

3.00 

5.523 

5.777 

2 

About 1 pound per day 

.856 

1.058 

1.161 

1.410 

1.535 

1.66 

4.485 

4.889 

8 

About 1 pound per day. — 

.884 

.944 

1.056 

1.101 

1.479 

1.65 

3.830 

4.408 


t Daily p«r Iba. lira wd^t. 
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It is pointed out that the energy requirements for maintenance were in gen- 
eral proportional to tlie energy consumption. The maintenance requirements 
per unit weight appeared, however, not to be influenced by age. 

Simflower silage t. sorghum cane silage for beef cattle, G. E. Qubsen* 
BSSBT, O. C. Cunningham, and L. Poster {New Mexico Sta. Bui. 126 {1921), 
pp. — Seven beef cows with calves at side were fed an average ration of 

30 lbs. of silage, 10 lbs. of alfalfa hay, and 4.5 lbs. of grain, three of the cows 
receiving silage made from Russian sunflowers and others silage made from 
cane sorghum. The ration was not suflicient to maintain the body weights of 
the cows, but during two months of the experiment the cows on sunflower silage 
showed a greater loss per head and their calves did not grow so rapidly How- 
ever, two yearling heifers on sunflower silage gained more than two yearlings 
on sorghum silage. 

Proximate analyses of the two kinds of silage by J. D. Ilungerford are in- 
cluded; 

Stocker cattle problems on the Cumberland Plateau, C. A. Willson (Tcn- 
mssee 8ta. Bui, 125 {1921), pp. Jf5-62, figs, 2). — ^The author reports exi>eriments 
with Stocker cattle in the winters of 1914-15 to 1917-18 conducted on the Cum- 
berland Plateau in cooperation with a farmer, the object being to study the 
feeding of silage and cottonsml meal in different proportions in comparison 
with the local practice of feeding dry roughage alone, mainly wild hay and corn 
stover. From 3 to 7 lots were fe<l each year, and in the last two years the ex- 
I>eriments permitted comparisons lietwecn yearlings, 2-year-olds, and S-year-olds. 

Regardless of age, the cattle receiving silage during the winter in rations of 
10 to 30 lbs. with 1 or 2 lbs. of cottonseed meal made a greater total gain for 
the year than cattle fed the ordinary winter ration of dry roughage. The com- 
bination of 15 lbs. of silage and 2 lbs. of cottonseed meal daily seemed to pro- 
duce the maximum gains for the year. Replacement of 1 lb. of cottonseed meal 
by 5 lbs. of hay reduced the gains somewhat. The cattle receiving from 10 to 
15 lbs. of silage and from 1.5 to 2 lbs. of cottonseed meal per day during the 
winter made an average gain for the year of 234.5 lbs. as yearlings, 292 lbs. as 
2-year-olds, and 287 lbs. as S-year-olds. The galas on the dry feed at the corre- 
sponding ages were 185, 230, and 217 lbs., respectively. 

The steers which lost most during the wdnter made the biggest gains in the 
summer, but maximum gains for the year were attained only by steers that 
gained somewhat during the winter. It is pointed out that the making of silage 
on the Cumberland Plateau would permit the wintering of a larger number of 
steers and w'ould, therefore, result in an increased utilization of the range in 
the summer. 

Growing steers, E. L. Potter and R. Witttycomre (Oregon Sio, Bui. 182 
{1921), pp, 15, fig. f). — ^Thls is mainly a report on thrt^ independent 2-year 
tests of roughages for wintering steers. The steers were purchased as calves 
In the fall and, except w'here grain w’as fed, were marketed after the second 
summer on pasture. 

A full ration of alfalfa hay (average of 20 lbs. for the calves and 26 lbs. for 
the yearlings) was the standard with which the other feeds were compared. 
Straw supplemented with limited rations of either silage (10 lbs. the first 
winter and 15 lbs. the second) or cottonseed cake (2 lbs.) resulted in slower 
but still satisfactory gains. In the first experiment a lot fed straw and cake 
reached the same market weight as a lot feii w^aste alfalfa the first winter and 
good alfalfa the second. In the third experiment a lot on a full ration of 
silage alone (32 lbs. as calves and 47 lbs. as yearlings) made fair gains in 
the winter, but the final weight attained was only 1,187 lbs. per head, whereas 
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the lot fed the same silage ration pins 2 lbs, of cottonseed cake had a final 
weight of 1308 lbs. In the same experiment steers fed alfalfa alone weighed 
1,240 lbs. Jit the end, and steers fed alfalfa and a limited silage ration weighed 
1,272 lbs. 

In each experiment one or two lots were fed barley in conjunction with 
alfalfa or alfalfa and silage, and were marketed at the end of the second 
winter. The gains were not uniformly satisfactory and the practice is not 
recommended, since the cheap gains on pasture in the second summer are sacri- 
ficed. 

The thinnest cattle at the end of the winter made the heaviest summer gains 
and thereby recovered about 55 per cent of the difference between their weights 
and the weights of the heavily fed cattle. 

A progress report is included of the results of the first winter (1921) of a 
fourth experiment This Involves comparisons of full, medium, and light feeds 
of alfalfa and tests of three kinds of silage. Proximate analyses of the corn 
silage and the pea-and-barley silage fed in this test are tabulated. 

Shelter and warm water for fattening steers, E. L. Potteb and It. Withy- 
combe {Oregon Sta. Bui J8S (1921), pp. It, figft. d).—This Is a report of four 
winters* experiments, two with 2-year-oId steers and two with calves, beginning 
in 1917-18 at the Eastern Oregon Substation, and Involving comparisons between 
the open feed lot and a barn or shelter for feeding. Alfalfa hay and either pea 
or barley silage were fed to all the animals, and the ctilves also received lim- 
ited amounts of barley. The barn shelter of the steers and the open shed for 
the calves resulted in negligible increases In the gains. 

The steer experiments Included a third lot which were fed in the open, but 
provided with w^arm water for drinking purposes. The gains and feed con- 
sumption were practically identical with those of the cold w^ater lot. 

Flushing and other moans of increasing lamb yicdds, F. Tl. Mabshali. and 
0. G. Potts {JJ. S. Dept, Agr, BuJ. PPd iJ921), pp, This is a study of the 
factors concerned in the production of twin Iambs by ewes, particularly methods 
of feeding the ewes, and the influence of ago, breed, etc. 

In experiments with Southdown ewes, conducted at the U. S. Experimental 
Farm, Belts ville, Md., and at the IT. S. Morgan Horse Fann, Middlebury, Vt., the 
lamb crop of 7 lots of ewes fed so as not to gain appreciably In weight averaged 
128.8 per cent, while 7 lots fed grain and 8 given extra pasture had an average 
lamb crop of 346,9 per cent. These percentages are based only on ewes which 
actually gave birth to lambs. The flushed ewes made an average gain of 7.98 
lbs. during the breeding season ; the unflushod ewes averaged 1,76 Ihs. gain. The 
flushed ewes also tended tf) come into heat more rax>idly. 

Flock records of the Bureau of Animal Industry show that the proportion of 
twin births rises gradually until the ewes are 5 or 6 years old, after which there 
Is a decrease. In a breed comparison based upon the records of 189 flocks In the 
seasons of 1919 and 1920, the percentages of lambs dropped were as follows: 
Dorset 158, Lincoln 157, Oxford 152, Southdown 151, Shropshire 149, Hampshire 
144, Cotswold 144, Tunis 141, and Rambouillet 322. The order of breeds was the 
same for 2-year-old8 as for aged ewes. Examination of the Southdown records 
did not indicate that a ewe or a ram bom a twin tends to produce a high pro- 
portion of twins. 

Data on the growth of single lambs and twins are tabulated. At the end of 
12 months single lambs averaged 196.8 lbs. in weight, twin lambs raised as twins 
109.5 lbs., and twin lambs raised as singles 105.2 lbs. 

Sil^e for fattening lambs, R. Withycombe and E. L. Potter {Oregon Bta. 
Bui, (1921), pp, 7, figs. i ). — Two winter tests at the Eastern Oregon Stib'» 
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station involving 172 and 208 lambs, respectively, are reported. The Iambs re- 
ceived a ration of 1 lb. of barley and all the alfalfa hay that they wouhl eat and 
in addition half of them were given 1 lb. of silage per day. In 1918-19 the silage 
was made of peas and bald barley and in 1920-21 it was sunflower silage. 
The silages did not increase the gains materially, but the authors estimate that 
3 ton of the ijea-and-barley silage replacetl 140 lbs. of barley and 824 lbs. of 
alfalfa hay, and that a ton of the sunflower silage replaced 80 lbs. of barley and 
740 lbs. of hay. 

Field peas for pork production, H. E. Gonqweb {Idaho f^ta. Bui. 125 (1921), 
PP» 8, fig. I). — ^The author summarizes hogging-off experiments with peas con- 
ducted in 1915, 1910, and 1920, which have been noted from preliminary reports 
in Bulletins M 92, and 322 (E. S. H., 34, p. 767; 37, p. 60 ; 45, p. 271) and giv^ 
results of a dry lot test of barley and peas which has also been noted from Bulle- 
tin 122. 

In the grazing tests it was found that both spring and fall pigs make satis- 
factory growth on field pea pastures, the gains being more rapid but not more 
economical when a supplemtmtary ration of rolled barley is fetl. 

Nutrient requirements of growing chicks: Nutritive deficiencies of corn, 
F. E. Mussehl and J. W. Calvin {Jour. Agr. Research [U. B .], 22 (1921), No. 3, 
pp. 139-H9, figs. 11). — ^The authors report an experiment at the Nebraska Ex- 
periment Station conducted in cooperation with D. I.. Halbei*sleben and R. 
ISf. Sandstedt in which 30-day old Wliite I..eghorn chicks were fed in lots 
of 9 for upward of 326 days. Yellow corn was fed with or without sup- 
plement to 10 of the 31 lots considered. 

Neither corn alone nor corn and a complete ash mixture prfKbu'ed more 
than scanty growth. The corn and ash ration was improved very slightly 
or not at all by the addition of casein, corn gluten, or soy beans, and no 
further improvement came from the addition of butter fat to the casein or corn 
gluten mixtures. However, the addition of wheat greens to tlie^corii-casein- 
ash combination resulted in satisfactory growth, and a still better growth 
was obtained from wheat, casein, butter fat, and ash fed in conjunction with 
wheat greens. 

The chicks died very early when given gelatin or egg white mixed with 
corn and butter fat, due it is thought to the sticky condition of the feed. 

Egg-laying characteristics of the hen, J. Dryden {Oregon Sta. Bui. ISO 
(1921), pp. 96, figs. 26). — The author reports the results of extensive selection 
experiments begun In J1X)8. The foundation stock consisted of Barretl 
Plymouth Rocks and Single Comb White I^eghorns. Crosses were also made 
between the breeds, and the crossbreds, after further selection to establish 
uniformity, were designated Oregons. Including eggs laid outside the trap 
nests the average production In the pullet year was 201 eggs for the Oregons, 
364 for the Plymouth Rocks, and 184 for the White Leghorns. 

In some years only mass selection was practiced on the ba.sis of trap nest 
records, but In most cases the birds were pedigreed. Considerable increase in 
the average annual egg yields occurred as a result of eliminating the poorer 
producers each year, but selection did not seem to reduce the variability to 
any great extent. Either the best two months’ record or the egg record during 
March and April was found to give a sufficiently accurate indication of tlie 
annual protiuotion to constitute a satisfactory basis for culling. Birds with 
high pullet records tended to give higher records in the second and sub- 
sequent years than birds with low pullet records, although the percentage 
decrease in the second year was greater. 

88319-22 6 
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A preliminary report on the relation betmen rate of laying and chemical 
composition of the egg is included. The average fat content of the eggs of 
10 birds rated as poor producers was somewhat higher than the fat content 
of the eggs of 8 birds considered high producers. 

Standard varieties of chickens. — The ornamental breeds and varie- 
ties, R. R. Slocum (U, 8, Dept, Apr,, Farmers* Bui. 1221 (1921) ^ pp> 28, flgs. 
26). — ^Brief characterizations similar to those in previous publications of this 
series (K. S. R., 41, p. C76) are given of the Polish, Hamburg, Game, Sumatra, 
Sultan, and Frizzle breeds and their recognized varieties. 

Oontribatlons to the matter and energy exchange of birds, P. HAbi 
{Biochem. TAschr,, 78 (1917), No. 5-d, pp. 813-848). — The author reports 11 
series of respiration calorimeter experiments involving four geese. The fasting 
metabolism was studied in 6 of the series and in the others a ration of 100 gm. 
of corn meal was fed. Three series were conducted at a temperature of about 
16'' G. ; the others at 27 or 28^. A respiration chamber of the Rubner type 
wuvs used. The excreta were collected without attempt to distinguish between 
urine and feces, and were sample<l for nitrogen analysis and for detennination 
of energy content in a modified Berthelot-Mahler bomb. To prevent contamina- 
tion of the excreta with bits of feathers the tails were clipi>ed and the birds 
were cohered with a thin silk jacket provided, witli openings for the head and 
feet. The body surface was estimated from the two-thirds power of the body 
weight by use of the factor 10.45. 

The respiratory quotient during fasting varied from 0.711 to 0.835, with a 
mean of 0.764. The oxygen consumption during the feeding experiments was 
determined for only 2 scries. In these the respiratory quotient varietl from 
1.024 to 1.288. In neither case was the respiratory quotient inflmniced by the 
temperature. The energy exchange during fasting at 27^ varied froni 682 to 
1,038 calories per square meter of body surface. At 16° it was from 10 to 13 
per cent gre&ter. During feeding the energj' output was al)out 50 per cent 
greater than during fasting with<»nt much regard to temperature. The protein 
catabolized in 24 hours during fasting varied from 14.2 to 36.8 gm. per stiuare 
meter of body surface and the fat catabolized varied from 7.2 to 100.1 gm. 

Further contributions to the matter and energy exchange of birds, P. 
HAbi and A. Kbiwuscha (Biochem. Ztschr., 88 (1918), No. 5-6, pp. 845-862 ). — 
The authors report metabolism studies of two ducks operated on to permit the 
separate collection of urine and feces. The experimental procedure was essen- 
tially the same as that used In the studies with geese noted above, and detalle<l 
comparisons are made between the two species. 

During fasting the respiratory quotient varied from 0.7 to 0.976. It Is be- 
lieved that the high maximum value is due to experimental error. When the 
ducks were being fed a ration of 50 gm. of com meal, the respiratory quotient 
varied from 1.081 to 1,876. Per square meter of body surface the two ducks 
produced per day during fasting 276 and 240 gm. of carbon dioxid, respectively, 
and during the feeding periods 520 and 488 gm. The corresponding oxygen 
consumption was 253 and 200 gm. during fasting and 312 and 300 gm. during 
periods of feeding. The resi)ectlve energy production during fasting was 935 
and 735 calories per squarp meter of body surface. Daring feeding the energy 
output was increased 33 and 61 per cent, respectively. However, In each case 
the increase was about 32 per cent of the energy intake in excess of that re- 
quired for fasting metabolism. There was essentially the same proportionate 
increase in the energy excluinge of geese. 

During fasting tine ducks excreted, respectively, 0.28 and 0.84 gm. of nitrog^ 
In the urine and during feeding 0.66 and 0.64 gm. During feeding the carbon 
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balance varied from 3.16 to 7,08 grn. (5 observations). This corresponds to a 
daily fat deposition of from 4.13 to 9.10 gtn. 

On the utilization of com by chickens, ducks, and geese, K. SzalAoyi 
and A. Kbiwuscha (Biochmi. ZtHchr,, 88 (1918), No, pp, 289-^91). — ^Thc 
authors report digestion and nitrogen-balance trials with the two ducks use<l 
in the experiments noted above and four hens also operated on to pennit the 
separate collection of feces and urine. Comparisons witli the geese used in 
HAri's experiments are included. 

The hens digested 84.4 per cent of the nitrogen in the corn meal and the 
ducks 85.4. The same ducks in the exi)eriments of HArl and Kriwuscha 
digested 84.6 per cent of the nitrogen of corn meal. The hens ai>sorbed 88.9 
per cent of the chemical energy of the feed and the ducks 87.7. The similarity 
of these digestion coefheienis to those determined by various authors for swine 
fed corn is pointed out. 

Flying homer pigeons, A. .T. Macsklf {London: Covniry Life; New York: 
Charles BerihneCs Sons, 1920, pp. 82 ). — A practical nc*connt for pigeon breeders. 

On the relationship between the formation of yolk and the mitochon- 
dria and Golgi apparatus during obgenesis, J. B. Gatenby and J. H. Woodoek 
(Jour. Roy. Micros. Boc., No. 2 {1920), pp. 129-1 80, pi. 1, flys. 4 ). — This is a 
review of recent progress in the study of the formation of the yolk in the eggs 
of animals by the use of modern cytological methods, with a bibliography of 44 
tides in this held an<l a glossary of the names that have been proposed for 
the various inclusions In the c<?ll body. 

In all cases where the Golgi apparatus has been adequately studied, it occurs 
in the oogonium and persists with little change In the full-grown oficyte. In 
ascidlans and certain inollusks it may contribute to the yolk spheres, but tluu’e 
Jippears to be no evidence that it is concerned with yolk formation in the verte- 
brate egg. The rnitociioiidrin, on the other hand, can and do metamorphose' 
into bodies possessing the micrf>chemical reactions of fat. and seem to he a 
<‘oninion but not exclusive source of the yolk. 

The problem of synapsis, L. Houben {Jour, Roy. Micros Bor., No. 3 {1920), 
pp. 269-276 ). — In this survey of the controversy c*oncerning parasynapsis and 
telosynaj)Sis, tiie uutlior conics to the conclusiiui that the major premise of the 
chromosome hypothesis, the reality of synapsis Itself, has been unduly ignored 
by investigators and is in no sense firmly established. As to the question of 
individuality of the chromosomes, the author is inclined to agrw? with those 
who hold that the loss of individuality during tlie resting periods is only ap- 
parent. 

BAIEY FARMING— DAIEYING. 

Sunflower silage for dairy cattle, G. U. Qcicsenbeuby, O. C. C’cnninuham, 
and L, Foster {New Mexico Bta. Bui. 126 {t92t), pp. 18-11 ). — Silage made from 
Uuasian sunflowers was compared with corn silage in an experiment with four 
cows (Jerseys and Guernseys) divided Into two groups and fe<l by the reversal 
method during two periods of 22 days. The average ration consisted of 6.75 lbs. 
of grain, 14.5 lbs. of alfalfa hay, and 29 lbs. of silage. The cows produced 21.76 
lbs. of milk ijer head daily during the feeding of sunflower silage and 27.02 Ihs. 
during the corn silage period. In the latter period the gain in weight was also 
somewhat greater. 

In a similar comparison between sunflower silage and cane silage reT>orted 
in less detail the periods were 35 days each and the milk production was some- 
what higher when sunflower silage was fed. 

Studies In milk secretion. — IX, On the performance of the progeny of 
HolsteinfFriesiau sires, J. W. Gowkn and M. R. Covell {Maine 8ta. BuU SOO 
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(1921), pp. 121-252, 2 ), — ^This is a study of the relative values of Holstein* 

Friesian sires as shown by tlie production records of their daugiiters, and is 
based on the 449 bulls that had at least 2 daughters admitted to advanced 
registry with 365-day tests in the years 1903-1919. To make the comparisons 
fair each milk record was corrected to a standard age of 8 years by means 
of the algebraic equation derived in the preceding publication of this series 
(E. S. R., .44, p. 675), but the fat percentages were not corrected since they 
change but little with age. Tables give the average corrected milk yield, the 
average fat percentage, and the average corrected fat yield of the daughters 
of each sire, and also an indication of the uniformity with which the sire 
transmitted productive capacity to his daughters. To secure the latter, the 
daughters of all the bulls considered were divided into 8 groups of equal size 
(octiles) according to their production records. From highest these are 
designated by the letters i, J, . . 0, A sire’s transmitting ability is indicated 

by a symbolic sum of the letters necessary to designate the octiles qf his 
daughters, with each letter preceded by a number representing the percentage 
of the daughters falling within the limits of the octile. E. g., the milk records 
of the 37 daughters of King of the Pontiacs is expressed thus: 

16/+4L/+22Jf-f8Iy+53f+5y4-30 

A table also compares sires and sons on the basis of the records of their re- 
spective advanced registry daughters. 

The sires were divided Into several gi’oups according to the milk and fat 
records of the daughters, and in each group the inbreeding and relationships 
were studied by means of Pearl’s coefficients. However, there were no indica- 
tions of significant differences between the groups in inbnH'dlng or in degree of 
relationship between sire and dam. 

A study of the chlorln content of milk and blood after the ingestion of 
sodium chlorid, W. I>knis and W. R. Sisson (Jonir, Biol. Chcni., Jf 6 ( 1921 ), 
Ko, S, pp, 483-492, figs. 2 ). — In exi)eriments with lactating goats it was found 
difficult to increase the chlorin content of the milk by feeding sodium chlorhl. 
However, when the salt was administered in amounts sufficient to produce an 
18 per cent increase in the chlorin content of the blood plasma the chlorin 
content of the milk was also raised. Coincident with the increase in the 
chlorin concentration the volume of the milk became greatly diminished. 

Eighth and ninth annual reports of the International Association of 
Hairy and Milk Inspectors, edited by I. C. Weld (Tntcrmtl. Assoc. Dairy and 
Milk Insp. Ann. RpU., 8 (i9J9), pp. X A- 11-248; 9 (1920), pp. ^57).— These 
volumes constitute the proceedings of the meetings held in De(*eraber, 1919, 
and October, 1920, in New York and Chicago, respectively. 

The 1910 volume contains the following committee reports: On organization 
and administration of milk control, by W. H. Price (pp. 41--50) ; oh dairy 
farm inspection, by J. A, Gamble (pp. 51-58) ; on methods of bacterial analyses 
of milk and milk products, by G. E. Bolling (pp. 59-62) ; on food value of 
milk and milk products, by G. B. Taylor (pp. 74-87) ; on remade milk (noted 
below) ; on transportation and marketing of milk and milk products, by R. S. 
Smith (pp. 159-163) ; on pasteurization of milk and cream, by P. J. Moore 
(pp. 164-166) ; and on construction of dairy buildings and its relation to sanita- 
tion, by E. Kelly (pp. 181-186). Besides some papers noted below, the fol- 
lowing Independent articles are included : The Milk Situation in Philadelphia, 
by 0. B. Lane (pp. 63-70) ; Studies on the Composition of Market Milk In 
Massachusetts, by C. E. Marsh (pp. 154-358) ; The ROle of the Bovine Type of 
Tubercle Bacillus in Human Tuberculosis, by C. Krumwiede (pp. 167-175) ; 
Dairy and Milk Inspection In California, by C, L. Roadhouse (pp. 176-180) ; 
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The Milk Supply ot Newport, 11, I., by J. F. Johnston (pp. 187-192) ; and The 
MUk Supply of New York City, by O. Salthe (pp. 243-246). 

The 1920 report Includes the following reports of committees : On bovine dis- 
eases — their relation to the milk supply and to the public health, by H. Young 
(pp. 39-44) ; on remade milk (noted below) ; on food value of milk, by G. B. 
Taylor (pp. 124-131) ; on dairy methods, by T. J. Mclnerney (pp. 132-142) ; on 
transportation and marketing of milk and milk products, by II. S. Smith (pp. 
166-171) ; on methods of bacterial analyses of milk and milk products, by G. 
E. Bolling (pp. 195-197) ; and on pasteurization of milk and cream, by O. E. 
Clement (pp. 215-221). The following are among the independent papers in- 
cluded : Some Economic Problems in Milk Handling of Interest to Milk In- 
spectors, by C. E. Clement (pp. 68-73) ; The Origin, History, and Development 
of the Ayrshire Cattle, by J. G. Watson (pp. 112-117) ; The Origin, History, and 
Devejopment of the Guernst‘y Cattle, by W. H. Caldwell (pp. 118-123) ; Plan 
Adopted and Results Obtained in Grading the Milk Supply of Richmond, Va., 
by T. J. Strauch (pp. 154-159) ; The Dairy Situation of This and Other Coun- 
tries, by C. W. Larson (pp. 172-179) ; The Relation of Labor to the Produc- 
tion and Sale of Milk, by J. O. Jordan (pp. 180-187) ; Summary of Work Done 
in Boston Milk Campaign, Cost of Same, and Some Results, by W. P. B. Lock- 
wood (pp. 188-194) ; Milk Plant Control, by B. Vener (pp. 198-203) ; A Success- 
ful Farmers’ Cooperative Milk Plant [at Kane, Pa.], by L. B. Cook (pp. 204- 
207) ; and The Milk Inspector’s Duty to the Public, by H. A. Harding (pp. 
208-214). Three other papers are based upon material previously noted In 
more complete form, namely, Ropy Milk, by H. A. Harding and M. J. Prueha 
(pp. 7(i-80) (E, S. R., 44, p. (J76) ; The Keeping (Quality of Milk u.s Judged by 
a pH Method, by L. II. Cooledge (pp. 149-153) (E. S. R., 43, p. 681) ; and The 
Little Plate Method of Counting Bacteria in Milk, with Speidal Reference to a 
Field Outfit, hy W. D. Frost (pp. 234-237) (E. S. R., 45, p. 175). 

The milk Inspector and milk plant operation, C. E. Clkmknt {InternatL 
Asftoc, Dairy and hfilk Insp, Amu Rpt,, 8 {1919), pp. 2d(;~2i5). — The author 
discusses the qualifications of milk jdant inspectors, and cites data collected hy 
the Dairy Division of the TJ. S. Department of Agriculture as to the tjpe of 
pasteurizers used in city milk plants in the United States (E. S. R., 42, p. 
073) and the number of men employed in plants of various sizes. 

Bacterial control in milk plants, R. S. Smith {Intcrnail. Assoc. Dairy and 
^Hlk Imp. Ann. Rpi., 8 (1919), pp. lii2S--2S9; also in tJour. Dairy 3 {1920), 
Ko. 6, pp. 5i0-^5i). — B^roin observations and bacteriological examiiiathms made 
by the Dairy Division, U. S. Department of Agriculture, of 92 milk plants 
located In 27 cities, the autlior cites data showing the increase in the bacterial 
contamination of milk during cooling after pasteurization, bottling, and storage. 

The washing of bottles and milk cans by mechanical means usually results 
in greater biological cleanliness than hand washing. However, in plants where 
hand washing was practiced there were rsually no facilities for adequate 
steaming. The bottle cap as a source of contamination is also considered. 
The author concludes that It is possible and thoroughly practicable on a com- 
mercial scale to have containers for milk substantially sterile. 

The use of chlorinated lime in the sterilization of milk utensils, G. B. 
Taylob {Intematl. Assoc. Dairy and Milk Insp. Ann. Rpf., 8 {1919), pp. 193- 
205). — ^The author reports practical experiments made in the Dairy Division 
of the U. S. Department of Agriculture in the use of commercial chlorinated 
lime (bleaching powder) to serillze milk cans and bottles. Complete sterili- 
zation resulted from a 1-rainute immersion in a solution containing 1 part 
of available chlorin to 5,000 parts of water, provided the utensils had been 
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washed to I'emove traces of milk. Tlie cans were not injured if promptly 
drained. Tlie 30 per cent of available chlorin in the usual commercial prejm- 
ratious was found entirely soluble in water. A 1 : 5,000 solution remained 
stable when kept out of the sunlight. If used daily to sterilize washed cans 
and bottles (but not the rubber parts of milking machines), the solution 
retains a satisfactory germicidal action for about a week. 

In making the solution the powder is hrst added to a small amount of water, 
whi(*li is then filtered through canton flannel to remove the insoluble calcium 
salts and finally diluted to the reciuired strength. 

The value of the bacterial count in raw and pasteurized milk and milk 
products, C. H. Kiuioukne (IntematL Assoc. Dairy a^id Milk Insp. Ann. Bpt.y 
0 (1920), pp. 101-111; also in N. Y. Prod. Hev. and Amer. Creamery, 52 (1921), 
No. 15, pp. 846-849 ) . — ^This is a discussion based upon an investigation of varia- 
tions in bacteriological counts in different laboratories previously noted (K. 
S. E., 41, p. 573). Some additional data are reported. 

A study of the bacteriological examination of grade ^*A*' (certified) 
milk, K. FfiEKAK, A. T. It. Mattick, and 11. S. Williams (Jour. Uyy. [Com- 
bridge^, 20 (1921), No. 2, pp. 125-lSl ). — Continuing the work of Freear, Buckley, 
ami Williams (E. S. II., 44, p. 74), the autliors report bacteriological studies 
of high-grade milk produced on four farms for the purpose of d(»ternunlng 
the practicability of possible changes in the standards for certified milk in 
England. It is concluded that reducing the maxinniiii plate count from 30, (XK) 
to 10,000 would be an undue hardship to the dairy farmer, particularly in 
view’ of the fact the milk often does not rcacii its destination for 30 hours. 

Report of committee on remade milk, 1— IV {Intvrnntl. Dairy and 

Milk Insp. Arm. Rpt., 9 (1920), pp. 45-67; also in N. Y. Prod. Jiev. am4 Amer^ 
Creamery, 52 (1021), Nos. 14, pp. 818-820, 822; Jo, pp. 866-868; 16, pp. 892, 
893 ). — This report is divi(l<*d into four sections, as follows; 

I. Commercial aspects of remade milk — Data from manufacturers of pow- 
dered milk and opinions expressed. G. B. Taylor. — Replies are summarized 
from a auestionnaire sent to manufacturers of powdered milk. It is concluded 
that most milk powder is sold mainly to ice-cream factories, bakers, and con- 
fectioners in the larger cities, and that only a small fraction is used for the 
maniifactun* of remade milk. 

II. statement regarding experiments using remade milk as a food for in- 
fants, J. O. Jordan. — This is a note on the health of tbe three groups of 
babies used in the experiments reported by Price in the 1919 report uote<l 
above. 

It is concluded that remade milk composed of skim milk powder and un- 
salted butter forms a very satisfactory diet for short periods, and it is ret^om- 
mended where the local milk supply is of uncertain sanitary quality. The 
babies on the milk-powder diets did not develop scurvy and rickets at any 
greater rate than those fed grade A whole milk. 

III. Progress report of experiments for developing methods of detecting re- 
made silk, O. li. Evenson. — Brief reviews are given of methods of detecting 
mixtures of remade milk and natural milk reported in the literature and some 
tested in the Food Control Uiboratory of the U. S. Department of Agriculture. 
Tests discussed include H-ion concentration, surface tension, rennet tost, freez- 
ing point and molecular concentration constant, soluble albumin, the nitrate 
test, and the rate of extraction of fat. The rennet test and the tests for nitrates 
are considered the most promising. 

IV. General conclusions of the committee, L. W. Ferris. — ^Besides a Bnnmoxj 
of the oommittee^s report these pages include stenographic reports of discus- 
sions from the floor. 
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Report of committee on remade milk, I— V, {luirniatJ, Asftov, Dairy and 
Milk Insp, Atm. Rpt,, 8 (1919), pp. 107-15S). — This rerwrt is divided into five 
sections, as foUows : 

I. CoMmercUU and economical aspects of remade milk, C. W. Eddy. — ^The 
committee thinks that remade milk will prove valuable in time of shortage, but 
that its manufacture on a commercial scale would ordinarily be too costly, 
assuming that only materials suitable for human consumption are to be used. 

II. Effect of remade milk on the dairy industry f G. B. Taylor. — Twenty re- 
plies are summarized to a questionnaire sent to heads of dairy depanmeuts 
of agricultural experiment stations in the United States. In most of tlie re- 
plies the view was taken that the powdered -milk industry would prove a benefit 
to dairy fanners and manufacturers by helping to stabilize the market for 
dairy products and by providing an outlet for surplus milk. 

III. Remits of feeding infants on remade milk, W. H. Price. — Previously 
noted from another source (E. S. 11., 43, p. 5GC). 

IV. Legislative restrictions necessary for remade mUk, A. F. Stevenson. — 
“ The need of official control of dried milk, condensed milk, and butter factories 
is great, and these industries should be required to conform to all tlie regula- 
tions prescribed for the production of fluid market milk before their products 
are accepted as fit for use in the manufacture of remade milk.” 

V. General conchisions of the committee, H. W. Redfleld. — Most of this sec- 
tion also deals with legislative restrictions proposed by the committee, including 
tlie establislmient of bacteriological standards for the products from which re- 
made milk is prepared and regulations forbidding the addition of preservatives 
ov any otI»er sulistauces except sugar and a small amount of calcium liydrate. 

The relation betwetm grade claimed and actual grade of butter pur- 
chased in the retail market, G. F. Ukdoish (Jour. Dairy Sci., 4 (1921), No, 4- 
pp, 28G-29S), — llie author tabulates the score, commercial grade, grade claimed 
by tlie retailer, retail price, and wholesale price of 73 samples of butter, and 
concludes that the quality claimed and the retail prices are in no sense corre- 
lated with the actual grade and the establisJied wholesale prices of butter of 
the same quality. 

Microscopic study of bacteria in cheese, G. J. llucKJkia (Jour. Ayr. Re- 
search [U. iS,], 22 (1921), No, 2, pp. 9S-109, pi. /). — This is a note from the 
New York Htate Kxiierimeiit Station concerning the preparation of cheese for 
luiiTo.scopic examination for the purpose of studying the distribution of bac- 
teria and making direct counts of their miinhers. The method is that adopted 
by histologists, viz, embedding in paraffin, cutting serial sections with a rotary 
microtome, and mounting on slides. Tlie sections are stained witii methylene 
blue or by the Gram method. The embedding process is stated to cause only 
slight shrinkage. The number of bacteria per gram can easily be computed 
from a count of the bacteria in the field of a microscope if the thickness of the 
section and the diameter of the field are known. 

The plate counts were in all cases very mucli lower than the direct counts. 
The discrepancy Is attributed to the difficulty of liberating organisms from the 
cheese mass prior to plating. The plate cultures also failed to reveal the 
various types of organisms present in their true proportions, since the usual 
lactose medium favors the growth of the Streptococcus laotis group. The pos- 
sibilities of using the direct microscope method to study the r61e of specific 
organisms in cheese ripening is pointed out. 

Availability and usefulness of dairy statistics, R. C. Potts (Jour. Dairy 
8ci„ 4 (192l)f No. 4, pp. S42S49 ). — Illustrations are cited showing the useful- 
ness of the reports on dairy marketing conditions and other dairy statistics 
issued by the U, S, Department of Agriculture. 
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TETESINAEY MEDICINE. 

Veterinary hygiene. — I, Hygiene and infectious discMises of farm ani- 
mals, M. Klimmeb {Yeterinarhygiem. — 1, Gemndheitapflcge und Allgemeim 
^emhenlehre dcr LandivirtschafUichm Nutstierc. Berlin: Paul Parey, S. 
ed., rev, and enl,, voL i, pp. 270), — This is the third edition of 

this work (E. S. R., 32, p, 79). 

Veterinary obstetrics, ii. Schmaltz (Das Oeschlechtslehen der Haussduge- 
liere, Berlin: Richard SvhoetZf 1921, S, ed„ pp, XI I +529, figs, 67), — A third 
edition of this work. 

. Eighth biennial report of the Kansas Live Stock Sanitary Commissioner, 

1019—1920, J. H. Mekokb (Kans, Live Stock Sanit. Commr, Bien, Upt., 8 
(lyiO-^O), pp, 98, figs, 12), — This biennial report includes an account of the 
occurrence of infectious diseases of live stock and control work therewith. 

Annual report for 1920 of the principal of the Koyal VeterinAry Ool^ 
If^e, J. McFajdyean (Jour, Roy. Agr, Soc, England, 81 (1920), pp, 222-230). — 
This consists largely of inforniation on the occurreiK*e in Great Britain of 
anthrax, glanders, swine fever, foot-and-mouth disease, rubies, parasitic mange 
In horses, abortion in mares, and tuberculosis. During the year 3920 there were 
93 outbreaks of foot-and-mouth disease In England, a number which has been 
exceeded but once during the last 36 years, namely, in 1892, when there were 95. 
The distribution of these outbreaks by counties in point of time is reported in 
tabular form. 

Digest of comments on the Pharmacopoeia of the United States of 
America and on the National Formulary, A. G. Dumkz (Pub, Health Serv, 
V. S„ Hyg, Lab, Buis, 125 (1920), pp. 340; 127 (1921), pp, 356).— These bulletins 
continue the series previously noted (K. S. K., 42, p. 560) for 1917 and 1918, 
respectively. 

Fine-oil and pine-distillate product emulsions: Method of production, 
chemical properties, and disinfectant action, L. P. Shippkn and E. L. Gbif- 
FiN (V. 8, Dept. Agr. Bui. 989 (1921), pp. 16). — publication reports the 
results of an investigation undertaken for the purpose of obtaining data to 
assist in the detection of the adulteration of commercial pine oil and other 
pine distillation products, and of determining tlie validity of statements 
concerning the deterioration of pine-oil disinfectant and its behavior against 
certain pathogenic organisms. Descriptions are given of the destructive dis- 
tillation, steam distillation, and steam and solvent processes for the prepara- 
tion of pine oil, and data are reported on the composition of known samples 
of oil prepared in the three ways. 

The steam and steam-and-solvent process oils, although obtained from widely 
separated localities, were quite similar in composition. The densities of the six 
samples examined varied from 0.927 to 0.946, and the refractive indices from 
1.4820 to 1.4870 (Abb6 refractometer at 20® 0.) The moisture In no case 
exceeded 1 per cent nor the resinous material 0.5 per cent Distillation between 
190 and 220® gave a yield of oil varying from 87.6 to 94.6 per cent. 

The six samples of destructive-distillation pine oils examined varied much 
more in their properties. The densities varied from 0.886 to 0.949, refractive 
indices from 1.4868 to 1.5085, and the distillate between 190 and 220® from 
32.4 to 98 per cent: Only traces of moisture were found, and the resinous 
matter varied from 0.02 to 12.5 per emt 

Similar analyses are reported of 12 commercial samples of other oils obtained 
in the destructive distillation of wood, including wood naphtha, erode light 
Oil, heavy crude oil, entire crude oil, and tar oil. These oils were characterised 
in general by a high content of resinous matter and phenols and an unpoiy- 
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merized residue of leas than 1 per cent. As none of the pine oils examined 
gave an unpolymerized residue of more than 2 per cent and petroleum oils 
give high polymerization residues, this determination is suggested for detect* 
ing the adulteration of pine oil with kerosene or oilier mineral oil fractions. 

Emulsions prepared from the various samples by the method given for 
Hygienic Laboratory plne-oil disinfectant described by Stevenson ‘ were tested 
for bactericidal efficiency by tlie Hygienic Laboratory metliod, using in some 
cases the Uideal-Walker teclmique. Freshly prepared emulsions of steam-dis- 
tilled pine oils gave Hygienic Laboratory coefficients varying from 3.42 to 4.34, 
with an average of 3.88. At the end of 12 montlis the average was 3.66. Emul- 
sions of destructively-distilled pine oil gave coefficients of from 1.71 to *3.42, 
while emulsions from the other oils gave coefficients under 1. These prepara- 
tions failed to emulsify oonijiletely in 10 per cent concentration. 

Emulsions from various grades of pine oils failed to kill Mivrococcua 
and Bacillus anthraois in any dilution capable of einulsi0cation. The 
emulsions were not uniform in killing B. typhosus in a 1 : 500 dilution in 15 
minutes, and two failed to kill in 1 ; 400 dilution in this length of time. In 
view of these results the authors arc of the opinion that pine-oil products 
should not be used in general for disinfecting purposes, and when used 
against B, typhosus should be employed in a solution of five times the strength 
capable of killing the organism in 5 minutes. If such a solution does not 
remain completely emulsified, it should not be used as a disinfectant. A list 
of 33 references to the literature is appended. 

Hydrocyanic acid in Sudan grass, O. <>. Swanson {Jour. Ayr. Research 
lU, 8f.], 22 (1021), No, 3, pp. 125-lSS), — ^This contribution from the ICansas 
Experiment Station reports further tests for the presence of hydrogen cyanid 
in Sudan grass, supplementing the preliminary report previously noted (E, S. K., 
45, p. 179). The Prussian blue method was adopted as best suited for the 
present Investigation, the amount of hydrogen cyanid obtained from 200-gm. 
weights of different samples being estimated eolorimetrically, using standard 
solutions containing known amounts of potassium cyanid. 

Preliminary tests established the fact that the maximum yield of hydrogen 
cyanid can be obtained from the plant by macerating the material and digest- 
ing it in water at room temi>erature for about 6 hours or over night. Examina- 
tion of different parts of the plant at various stages of growth showed that 
practically all of the hydrogen cyanid is in the leaves, and tliat more hydrogen 
cyanid is found In growing tluin in mature plants, thus corroborating the con- 
clusion of Menaiii and Dowell (E, S. R., 42, p. 610). Further evidence that 
Uie liberation of hydrogen cyanid is intimately associated witli enzyin action is 
shown by the fact that the hydrogen cyanid is liberated from the plant as soon 
as the plant is macerated or undergoes wilting, and that this liberation is 
prevented by digesting at boiling instead of room temperature and by the action 
of acids or alkalis. 

Sorgo and kafir were found to contain much larger amounts of hydrogen 
cyanid than does Sudan grass. Ten-lb, portions of green sorgo when fed to 
horses caused no change in respiration, pulse, or temperature. The degree of 
acidity found In the stomach of a horse is thought to be such as would prevent 
liberation of hydrogen cyanid from the green material. 

Methods of isolation and cnltivation of anaerobic bacteria. — Studies in 
bacterial metabolism, A. I. Kbndaix, M. Cook, and M. Ryan (Jour. Infect. 
Diseases^ 29 (1921), No. 5, pp. 227-234, figs. 2). — ^Thls is a general discussion of 
the difficulties Involved in obtaining and maintaining bacteriologically pure 


'I'uh. Health Rpts. ItJ. S.], SO (1915). No. 41. pp. 8004-8008. 
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gtrains of anaerobic orgaiilams, together with suggeetlons for the Improvement 
of the method of isolation of single organisms described by Barber.* By iso- 
lating single spores from sporulated cultures previously heated to 80® C. for 
10 minutes to kill all vegetative cells and incubating the medium containing the 
single spore in a vacuum oven for a few hours at body temperature, the authors 
have been able to raise the percentage of successful isolations from 1 or 2 per 
cent to an average of 35 per cent. Modifications of the Barber pipette and the 
Hall apparatus * for anaerobic culture are described. 

An improved anaerobe Jar, J. H. Bbown {Jour. Expt. Med., 33 {1921), No. 6, 
pp. 677’-^!, figs. 2 ). — mollification of tbe customary anaerobe jiir in which 
oxygen is consumed by combustion with hydrogen under the catalytic action 
of platinized or palladinized asbestos is described. The essential features of 
the modification consist in heating the catalyzer by electricity after the Jar is 
closed, and in protecting the catalyzer coil with a copper wire screen, thus in- 
troducing the principle of the Davy safety lamp and eliminating the danger of 
explosions. A diagrammatic Illustration of tlie api)aratus is included. 

Influence of peptone on indol formation by Bacillus coli, F. W. Tilusy^ 
{Amer, Jour. Puh. Health, 11 {1921), No. 9, pp. 834-836). — The author's exixjri- 
ments have led him to draw the following conclusions. 

“ The varying composition of the different klhds of peptone available in this 
country may cause a typical strain of li. coli to give negative, weak, or strong 
reactions for indol, dei)ending on the kind of pei/tone used and the time of in- 
cubation. It is advisable to test each new lot of peptone used in order to deter- 
mine its suitability for indol production and also the optimum incubation time. 
A test for the presence of tryptophan will usually indicate the relative value of 
any given sample (»f peptone for use In making indol tests."' 

Anaphylactic reactions resulting from vaccination against anthrax by 
the serum-slmnltaneous method, W. J. TAyix>B and T. L. Casserly (Jour. 
Amer. Vet. Med. Assoc., 59 (1921), No. 6, pp. 704-710, figs. 2 ). — ^Attention is 
called to the liability of anaphylactic reactions appearing in cattle vaccinated 
against anthrax in sucwssive years by the Rerum-simiiltaneous methoil. 

In the exi>erience of the authors at the Panama Canal such reactions have 
been quite common. No means have been found for determining which animals 
will react. The administration of a sensitizing dose of 1 cc. of st*ruin two hours 
before the regular vaccination lias bt*en found to reduce the severity of the reac- 
tion in some cases, but not to prevent reaction in susc<‘ptible animals. The ana- 
phylactic reaction is not acwmpanicd by a rise in temperature, and even if of a 
severe nature eventually subsides without treatment, hut in valuable animahs 
treatment of the more violent symptoms is recommende<]. Some evidence is at. 
hand that the reaction may produce abortion, but further investigation of this 
point is considered necessary before definite con(‘lusions can be drawn. 

Practical results of immunization against blackleg with germ-free fil- 
trate, E. Gbaub {Schtoeis. Arch. Tierheilk., 63 (1921), No. 3, pp. 106~-108 ). — 
The author reports a mortality of only 0.6 per cent following the vaccination 
with germ-free filtrate (E. S. R., 45, p. 380) of 4,800 cattle in the Canton of 
Berne In the spring of 1920. During the same season and in the same Canton 
22,000 cattle .were vaccinated with muscle vaccine, with subsequent mortality of 
8.1 per cent. The low mortality following vaccination with germ-free filtrate Is 
considered not only to prove tlie superiority of this method of vaccination, but 
also to indicate that the blackleg in this particular instance was due to Bacillus 
chawcaei and not to other organisms. 


tJniv. Sci. Bui., 4 (im>, No. 1, pp. a-4S. 

^Oalit Univ. Pubs. Path., 2 (1015), No. 17, pp. 147-155. 
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TUe imiuimiziug value of heat-killed hemorrhagic septicemia bacilli, 
R. Gbaham and H. Schwabzb {Jour. Anier. Vet. Med. Assoc., 59 (1921), No. 5, 
pp. 549-55t). — contribution to the study of the immunizing value of hemor- 
rhagic sei)ticemia bacterins is reported which tends to coiitirm the conclusions 
of Van Es and Martin (E S. ll., 43, p. 882). 

Nine commercial hemorrhagic septicemia bacterins for swine plague and simi- 
lar products prepared from known PastmreUa snisepHca strains were injected 
one or more times in rabbits and guinea p/igs in doses proportional to the 
amounts usi*d in practice, and the animals were later exposed to \mattenuated 
virus. A total of approximately 3,000 animals including controls was used. 
The results reported show that neither the commercial nor the laboratory bac- 
terius in the amounts injected protected the exijerimental animals against arti- 
hcial exiiosure. In discussing these results the authors state in conclusion that 
“ the apparently negative iniinunizing character of certain bacterins for swine 
plague will doubtless continue to demand attention of a constructive character. 
It is hoped that investigations will he projected until immunizing i/roducts for 
bemorrhagic* septicemia are developed and the safest methods of use perfected. 
Until the manufacture of biological products is ultimately limited to those of 
proven value, as established by acceptable methods, discriminating judgment is 
a responsibility which must, of necessity, be exercised in some instances for the 
mutual interests of all concerned. Inactive, nonpotent, and unreliable agents 
can not he preseiite<l indetlnitely under the guise of true Immunizing products 
if the veterinary ]>r(»fession is to render the highest type of professional service 
to the live-stock breeder.*’ 

The piro[ilasnioses occurring iu Indo China, H. Schkin {Bui. Agr. Inst. 
Boi. Baigon [Vhochin China], 3 (1921), No. 9, pp. 269-282, pi. 1). — The forms of 
piroplasinosis occurring in indo China, including piroplasmosis of the ox, buf- 
falo, sht'ep, horse, and dog, and their treatment are considered. 

Antirabic vaccination by means of desiccated virus, II. D’Aunoy {Jour. 
Infect. IHscascs, 29 {1921), No. 3, pp. 261-267). — The author reiwrts his experi- 
ence cov€‘ring a peritKl of six years in the use of the Htirris method of preparing 
rabies virus (K- I1-. P- 483). With slight moditications of the original 

process, a virus containing from 3ti0 to oOd minimal infective doses (for 2,400 
gin. rabbits) per milligram can be readily proiluced. When stored in the dark 
at a maximum temi>erature of —10® O. no loss in infectivity of the desiccated 
virus could he demonstrated for i>erhHls over two years. At higher temi^eratures 
infectivity is rapidly lost, never lasting at room temperature longer than about 
60 days. 

The paths of spread of bacterial exotoxins with special reference to 
tetanus toxin, F. H. Tioauc and D. PImbleton {Jour. Path, and Bad., 28 {1919), 
No. 1, pp. 60^8) . — ^Exi>eriinents noted in this iiaper show ** that although 
tetanus toxin ascends to tlie central nervous system by way of the axis cylinders 
of the nerves, it also to a very great extent passes up the nerves to the cord by 
way of the i)erineural lymphatics. Blocking of the latter paths greatly delays 
and in some cases completely prevents the occurrence of tetanus in the part 
corresi>onding to the nerve whose lymph path has been blocked. 

“ Although tetanus toxin passes rapidly from the blood vessels into the con- 
nective-tissue spaces and thence to the thoracic duct, the toxin does not pass 
from the capillaries of the central nervous system to the tissues thereof. Te- 
tanus toxin does not pass from the choroidal plexus to the cerebrospinal fluid. 

“ Although bacteria can pass through the posterior root ganglion to the cord, 
colloidal pigments and tetanus toxin are prevented from doing so. lodin, 
although it prevents tetanus toxin from producing its characteristic effects when 
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io<Iized toxiu is inoculated subcutaneously or intravenously, does not effect tbe 
toxin when inoculated intracerebrally» it does not hinder the occurrence of the 
typical symptoms of cerebral tetanus, and there is no apparent diminution in its 
toxicity. 

“Tetanus antitoxin does not pass to the central nervous system either by 
way of the blood vessels, axis cylinders, or neural lymphatic channels. It also 
can not pass from the cerebro-splnal fluid when inoculated intrathecally into the 
substance of the cord. The antitoxin simply acts by couibiniuK with the circulat- 
ing toxin, and that at the seat of production, and prevents it from reaching the 
central nervous system. The toxin already in this position is unaffected.” 

<liectiires on the bacteriology, immunity, specific diagnosis, and therapy 
of tuberculosis, R. lidwENSTEiN {Vorlemngm uber Bakteriologie, ImtmnitUtf 
Spesifische IHagnoatik und Therapie der Tuberkulose, Jena: Gustav Fischer, 
19^0, pp, VIII +476, pis. 2, fig, 1), — This is a very complete reference book on 
tuberculosis designed for the use of physicians and veterinarians. Extensive 
literature references are Included at the end of each section. 

Tuberculin hypersensitiveness in nontuberculous guinea pigs induced 
by injections of bacillus-free filtrates, F. A. McJunkin {Jour, Fxpt. Ued., 
3S (1921), No, 6, pp, 751-762), — The author reports that following the intra- 
perltoneal injection of 20 cc. of a heavy suspension of virulent tubercle bacilli 
in a guinea pig with well-developed peritoneal tuberculosis death occurs within 
24 hours. If the fluid contained in the peritoneal sac is mixed with saline 
solution and passed through a Berkefeld filter, a bacillus-free filtrate is obtained 
which induces in normal guinea pigs a certain degree of cutaneous hypersensi- 
tiveness to tuberculin. This hypersensitiveness is also induc*ed by a filtrate 
obtained by extracting with saline solution the abdominal organs and parietal 
peritoneum to which masses of leucocytes and tubercle bacilli are adherent 

Vaccination of cattle against tuberculosis with bile-treated bacilli, L. 
Panisset (Rev, G6n, M6d. V6t„ SO (1921), No, S54, pp* 315-316).— This is a 
general discussion of the method devised by Calmette and Guerin for immuniz- 
ing cattle against tuberculosis with tubercle bacilli attenuated by bile (E. S. B., 
44, p. 780). 

The ophthalmic tuberculin test, A. J. DeFosset (Jour, Anicr, Vet, Med, 
Assoc,, 59 (1921), No, 6, pp, 756-75^). — The author discusses the use of the 
ophthalmic tuberculin lest as a check to the subcutaneous test, and gives 
detailed directions for making and recording the test. 

The subcutaneous tuberculin test, C. A. Cary (Jour. Amer. Vet, Med. Assoc,, 
59 (1921), No, 6, pp. 746 - 749 ). — Directions are given for applying and inter- 
preting the subcutaneous tuberculin test, and its advantages and disadvantages 
are outlined briefly. 

Oombluatlon tuberculin tests, A. J. DeI^^osset (Vet, Med,, 16 (1921), No, 8, 
pp, 23-28), — This is a discussion, based upon the author’s experience in tuber- 
culosis eradication work In Vermont of combination methods of tuberculin test- 
ing; (1) the triple subcutaneous, ophthalmic, and intradermal method; (2) 
subcutaneous and ophthalmic method; <3) Intradermal and ophthalmic method; 
and (4) subcutaneous and Intradermal method. 

The triple combination method Is recommended for certain herds with un- 
usually bad history and in instances where the veterinarian is not thoroughly 
familiar with combination methods. Both the subcutaneous-ophthalmic and the 
ophthalmic-intradermal combinations are considered very effective, the latter 
being recommended as the most desirable for practicability and economy. The 
BUbeutaneous-intradermal combination is considered impracticahle on account 
of the extra time involved in making the test, the danger of “ blocking ” the 
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subcutaneous test by heavy dosagre of intradennal tuberculin, and the danger 
of blocking the Intradermal method by injecting tuberculin subcutaneously 
!>efore the Intradermal observations have been completed. 

The technique of each method is described, and data are given on the results 
obtained in testing a large number of cattle by them. 

The application of the different tubercnlln tests in cattle, W. H. Simmons 
{Vet, Med,t 16 {1921) y No, 8, pp, SISS), — ^Detailed directions are given for the 
application of the single subcutaneous, intradermal, and ophthalmic tuberculin 
tests and of the subcutaneous-ophthalmic and intra dermal-ophthalmic combina- 
tion tests. 

The tnberculin test in cattle, B. Dk Vine {Vet, Rct\ SS {1921) ^ No. 1726y 
pp. 601S08). — This is a general discussion of the tuberculin test in cattle, with 
illustrations from the author’s experience. 

The accredited herd plan, the tuberculin tests, and their relation to the 
practitioner, W. C. Dendinger (Jour, Amrr. Vet. Med. Aftmc., 59 (1921) y No. 5, 
pp. 615--620). 

The value of tissue extracts of virus pigs in the production of antihog- 
cholera serum, T. P. Haslam {Jour. hnniunoL, 6 (1927), No. pp. 263-270). — 
The results are reported of cxperinu'nts conducted at the Kansas Experiment 
Stntion to determine whether the expressed or extracted Juices from the tissues 
of virus pigs could be used as a means of hyi>erimmunlz;ing hogs in preparing 
antihog-cholera serum by the Dorset-Niles method. 

The muscle virus was obtained from the ground meat secured under sterile 
conditions from the hams of virus pigs immediately after killing. Three dif- 
ferent methods were used, as follows: (1) The ground meat was frozen and 
subsequently thawed in such a way that the juices flowed away drop by drop 
as the thawing progressed; (2) the ground meat was luixtMl with an equal 
volume of physiological salt solution and treated as in process 1; and (Jl) the 
ground meat was mixed with an equal amount of physiological salt solution, 
the mixture chilled, and after standing 24 liours pressed through sterile canvas 
by means of a small sctcw prf*ss. The yield by these methods was about 
100, 400, and 400 ce., respectively, i>er pound of moat. 

After attempting intraperitonea 1, intravenous, and .subcutaneous inoculation 
of the virus thus prepared, subcutaneous inoculation was adopted as the safest 
and most satisfactory method of hyperimmunization. The amount of virus 
given was 10 cc. i)er pound weight of tiie animal. The potency test of the serum 
from hogs hyperinimunized with innscle virus consisted in inoculating 40- to r»0-lb. 
test pigs simultaneously with 2 cc, of ordinary defibrinated blood vims and a 
definite amount of the serum to be tested. Check tests were run with senim 
prepared from blood virus obtained from the same lot of pigs and with virus 
alone. 

Six complete experiments were carried oxit, in all of which 15 or 20 cv, of 
the muscle virus w^rimi, as well as of the blood serum, was aide to proUvt 40- or 
50-lb. test pigs against 2 cc. of ordinary phenolated defibrinated blood virus, 
while all of the checks promptly developed hog cholera. In one instance in a 
furtlier test with heavy shotes the serum made from the muscle virus failed to 
protect t\vo of the shotes receiving only 35 cc. of the serum, while those receiv- 
ing the same amount of blood virus remained well. A possible explanation of 
the less favorable action of the muscle virus is that It had been stored in a 
frozen condition for several v'eeks prior to hyperimmunizing the hogs. 

A 200,000-cc. mixture of serum prepared from ihuscle virus of a considerable 
number of animals was tested at three different times. Of a total of 24 pigs 
receiving from 16 to 26 cc, of this muscle virus serum and 2 cc. of ordinary 
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blood virus, all remained well except one which died of pneumonia* Nine pigs 
received 15 to 25 cc. of check serum and 2 cc. of blood virus and remained well, 
but 2 pigs receiving 10 cc. of check serum and 2 cc. of blood virus sickened. 

The experiments reported are thought to indicate that serum of considerable 
potency may be prepared from muscle tissue virus. 

A contritmtion to the study of habronemiasis: A clinical, pathological, 
and experimental investigation of a granulomatous condition of the 
horse — ^habronemic granuloma, L. B. Bunn {Roy. SSoc. So, Aust, Trans, and 
Proc.f J^3 {1919) y pp. 85--Hly pis. S ). — This work deals particularly with studies 
of graiiulomata as found In southern Australia (pp. 87-117), including observa- 
tions on the life histories of the three species of Habronema {H. mascae, JI. 
meffastomay and H. mierosiotna) and animal experimentation with each, 
followed by accounts of granuloma ta as found in northern Australia (pp. 117- 
123), and similar granulomata as found outside Australia (pp. 128-136). 

A granulomatous condition most frequently affecting the external mucous 
membranes of the horse in southern Australia has been found to be due to 
the presence of a larval nematode of the genus Habronema. These granulomata 
are found less frequently on the sheath, limbs, and probably other situations. 

“ The tissue reaction following the introduction of the larva gives rise to a 
tumor presenting a characteristic macroscopic and microscopic api)oarance. 
The larva is often very difficult to denjonstrate, and is only to be found in 
lesions of up to about three weeks* duration. In lesions of longer standing 
there Is usually no evidence whatsoever of the presence of the larva, but oc- 
casionally the spaces it once occupied are to be seen. 

“ The larva is incapable of living in the submucous, cutaneous, or subcutaneous 
tissues, and therefore its presence in these tissues appears to be quite ac- 
cidental. Evidence suggests that these larvae are introduced from without and 
that they are deposite<l on moist surfaces during the feeding operations of 
Musca domesticay which fly acts as the intermediate host of both Babronemxi 
muscae and H. niegastoma. When dejwsited on the external mucous membranes 
the larvae appear to be capable of pushing their way through the membrane 
and of entering the submncosa. When lesions occur on parts other than the 
external mucous membranes, the moisture necessary to prevent desiccation of 
the larvae appears to be most usually supplied by an exmlatlon of blood or 
serum. This would follow some injury to the skin of the animal, either in 
the form of ordinary wounds or in the form of small puncture woun<ls made 
by biting flies such as Stomoxys calcitrans.*^ The experiments have led the 
author to conclude that the larva of H. mcffastoma Is the most common source, 
hut that the other two species may also cause similar lesions. 

“Prophylaxis should be in the direction of (1) ridding horses of the adult 
forms of the genus Habronema which are located in the stomach, and (2) 
in the destruction of horse dung or its use in agriculture.. Of these two methods 
the second is more likely to bring success than the first and in time should 
accomplish what is aimed at in the first.” 

In an addendum the author reviews the work of Hill, previously noted (B. S, 
R., 43, p. 883), which came to his attention after the present paper had been 
submitted for publication. A list is given of 17 references to the literature. 

Fowl pest (Pestls avium) in Argentina, A. Andbixu and O. H. Badano 
{La Peste de las Aves {Pestis avium) en la RepubUm Argentina. Buenos Aires: 
Min, Agr, Noc., T)ir, Lab. e Invest, Arg. QanaderaSy 1920, pp, 19, figs, fi).— This 
account includes a report of transmission experiments which demonstrated the 
occurrence of fowl pest in Argentina. 

The effieiency of chloroform and thymol against hookworms in the silver 
black fox, J. A. Allen {Jour, Amer, Vet, Med. Assoc,, S9 {1921), No. 1, pp. 
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fig, i). —Experiments with Vncinaria polarin Loos In the fox at the Fox 
Research Station, Health of Animals Branch, in Canada, have been sunfmarized 
as follows: 

“All poorly furred foxes do not harbor hookworms, but 68 per cent of the 
woolly and stunted foxes used in these experiments had hookworms. Unciii- 
arla undoubttHlly influence the fur when the parasite is present in large numbers. 

“ Chlorofonn is ineflicient as an anthelmintic against hookworms in foxes. It 
is also a dangerous drug, producing a mortality of 50 per cent in the present 
experiments. 

“Thymol showed a liigh degree of efliciency (87.8 per cent) when given to 
foxes on the basis of 0.13 giu. per kilogram of body weight, with this dose 
repeated in two hours. I^rom this dosage a mortality of 18.7 per cent followed, 
which makes it rather dangerous for universal application unless a heroic 
attempt at eradication is necessary in ranches where infestation is heavy. 

“ When thymol Is used on the basis of 0.065 gm. per kilogram of live weight 
and the dose repeated in two hours, an efficiency of at least 33 per cent may 
be expected, and the mortality is re<luced to about 6.8 per cent. One dose of 
0.065 gm. of thymol per kilogram of body weight has little or no anthelmintic 
effect.” 

A test to determine the efficiency of hookworm remedies for silver black 
foxes, J. A. Allkn {Black Fox Mag,, 5 {1921), No. 3, pp. S, 6, fig. i).— The 
data here presented arc; substantially noted above. 

EUEAL ENGINEEBING. 

Pump drainage of the University of Wisconsin marsh, (J. U. B. Eluott, 
E. R, JoNKs, and (>. H. Zkasman {Wisconmi Bta. Bcscarvh Bui. oO (1921), pp. 
S2, figs. 1 $). — This bulletin contains a description of a drainage system installed 
in a 130-acre tract of lowland adjacent to Lake Mendota, the .surface of nearly 
80 acres of which Is lower than the lake. It is stated that all but 5 acres 
has b<‘en tile drained. An electrically driven, automatically controlled pump, 
lifting water 7 ft. out of a reservoir into the lake, furnishes the outlet. Lines 
of tile generally 4 rods apart from 3 to 5 ft. dis<4iarging into mains that 

Umd to the resen^oir, effect the intemal drainage. A turnpike along the lake 
acts as a dike to keep back the lake water. 

Th(* ar<’a is a true peat bog of the alkaline type. The peat is from I to 6 ft. 
deep and lies on a thin bwl of marl which in places blends Into silt or clay, 
varying in thicknes.s up to IS In. lieneath this is water-bearing sand. 

A report is given of the exrH 3 rience of 10 years, which has resulted in the 
present drainage system. It was found during this period that open ditches 
and wind and gasoline driven pumping and water lifting outtits failed. The 
expiirlment prove<i that if the tile could he laid deep enough and if the pumping 
were done at such frcxiuent inhwvala that submergence of the tile outlets was 
prevented, the lake-level marsh could be drained and plowed. It was not until 
lines of tile 4 rods apart and about 4 ft. deep were laid that .satisfactory <lrain- 
age resulted. It was also found that the i)eat above the tile had shrunk with 
drainage and decomp<^sition. Tile that formerly had 4 ft. of pt^at over them 
now have only about 3 ft, and those* that had 3 ft. now have but little more than 
2 ft. 

A 24-lu. breaking plow drawn by a tractor was found to be the best method 
of breaking the marsh. Thereafter a disk plow did better work than a 
moldboard plow, because the latter would not scour. 

Corn proved to be the most satisfactory crop on the drained peat, and timothy 
and alsike proved to he good crops where the tile were unable to cope com- 
pletely with excessive seepage. 
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Experience with the individual drains showed that a line of tile to cut off 
seepage Effectively must have a liberal fall, and that when water is carried 
in a tile through a soil that would otherwise be dry the roots of willow trees 
will enter the tile. 

An investigation undertaken in 1919 relating particularly to the shrinkage 
of the soil volume showed that a surface drained for six years but not tiled 
had settled 0.4 ft. below the marsh on the lake side of the drive. Land tiled 
for six years had settled about 0.76 ft. Practically all of the shrinkage had 
taken place in the peat above the tile, and settling of the tile themselves was 
comparatively small. The settlement varieci with the seepage. Investigations 
were also conducted on frost action on tile, pump and power measurements, 
seepage, bacteria, cement tile, and cost of drainage. 

It is concluded that the shrinkage of the peat above the tile is such that 
they may have to be relaid in from 10 to 20 years. Tile 3 ft. deep are too 
shallow. Tile 4 ft. deep and 8 rods apart are more efficient that tile 3 ft. 
(U?ep and 4 rods apart. The most efficient tile in the deep peat or where seepage 
is great are those laid 6 ft. deep In add peats. Well made cement tile are 
satisfactory in clay subsoils, but peat disintegrates some cement tile. It has 
not yet been proved that even the best of cement tile will stand up In acid 
peats unless Imbedded in underlying day. 

It has been found that a simple auger pump that permits sticks and <14bri8 
to pass through it without clogging or binding is the most satisfactory for 
drainage systems of this kind. An emergency pump for use in ease of accident 
or unusual floods should he kept ready for action. About i kw. hour is the 
average used per acre per 24 hours to lift the water 7 ft. in this system. The 
minimun was J kw. hour iier acre per day. The dry weather seepage amounts 
to about 0.1 in. in 24 hours, and the maximum requirement has been about 0.8 
in. In 24 hours from the entire area. 

Public Boads (17. S. Dept, Apr,, Public Roads, 4 (1921), No. (i, pp. 28, figs. 
20 ). — ^This number of this periodical contains the usual project statement under 
Federal-aid allowances approved in August, 1921, and the following articles: 

Tests of Impact on Pavements by the Bureau of Public Roads, by C. A. 
Bogentogler (see below) : Permissible Tolerance of Sand in Coarse Aggregates, 
by W. K. Hatt (see p. 187) ; Subgrade Drainage Tests Yield Interesting Pre- 
liminary Data, by I. B. Mullls (see p, 187) ; Pennsylvania Pageant Dftpicts 
Progress of Highway Transportation; and New Experimental Work Begun 
by the Bureau of Public Hoads. 

Tests of impact on pavements by the Bureau of Public Boads, C. A. 
Hoobntogleb (C7. 8. Dept. Agr., Public Roads, ^ (1921), No. 6, pp. 3-18, figs. 
16 ) » — This is the first of a series of two articles, and reports the results of 
observations made to determine the resistance of various types of pavement 
to impact forces similar to those produced by the wheels of heavily loaded 
motor trucks. Fifty-six 7 by 7 ft. sections of standard types of pavement 
were used, Including concrete, monolithic, semlmonolithic, bituminous, and 
grout-tilled brick with sand and screening cushions on concrete and macadam 
bases. 

The principle controlling the design of the impact testing machine was that 
it should deliver a blow the effect of which would be exactly the same as that 
caused by the dropping of a wheel of a heavy motor truck. The machine as 
finally constructed consisted essentially of a loaded box riding on a 5.5-toii 
spring which in turn was supported by a loaded frame, on the bottom of 
wblish was a double 2 by 6 in. solid rubber tire. By means of a motor, gears, 
and cam this unsprung weight could be lifted and dropped from any height 
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m thB.t the effect produced was identical with that of a truck dropping from 
one level to another. In these tests the machine was loaded to represent a 6 - 
ton truck having 1,800 and 6,000 lbs., respectively, for unsprung and sprung 
weights. 

In order that a comparison could be made between the effects produced by 
impact blows and static loads the medium used was a i by ^ in. annealeii 
copper cylinder. By first noting the deformations produced on these cylinders 
by given static loads, then comparing with thi'se static deformations the 
deformations of other cylinders produced by the impact blows, a comparison 
of the effects of impact and static forces was secured. 

Curves and tables of data and mathematical analyses of the results are 
given. These indicate that a definite relation exists between the force of im- 
pact and the equivalent static load. The indications are that the average 
force of impact is one-third the maximum, and the static load which prc^- 
duces jhe same deformation of copper is double the average or two-thirds of 
the computed maximum. 

Subgrade drainage tests yield interesting preliminary data, I. B. ISIrLMs 
(V. S. Dept. Agr., Public Roads, k (1921), No. 6, pp. 22-26, ftgs. 5) .—The sub- 
grade drainage experiments in progress at the Arlington experiment station 
of the Bureau of Public Roads are briefly described. The experiment includes 
10 concrete slabs, each 34 ft. square, surrountled by ditches. It is stated that 
the more important indications noted to date are that ( 1 ) with deep drain- 
age ditches unobstructed the upper layers of the soil contain more moisture 
than the underlying soil, a condition which is reversed by flooding the ditches, 
( 2 ) treatment of the siibgrade with w’ater-gas tar or the constru(*tion of cut- 
off walls along the edgf^ of the surface has a marked effect in reducing the 
moisture content of the upper layers of the soil, and (3) the amount of moist- 
ure near the surfat'c is increased by alternate frwzing and thawing, and 
marked movement of the overlying slab resuU.s from temperature changes as 
well ns from the changes in moisture content of the subgrade. 

Permissible tolerance of sand in coarse aggregates, W. K. Hatt (V. S. 
Dept. Agr., Public Roads, 4 {1921). No. 6, pp. 19-21, pgs. 8 ). — Studies conducted 
by the Bureau of Public Roads, in <‘ooperation with Purdue University, the 
Indiana Highway Commission, and the Indiana Sand and Gravel Producers’ 
Association, on the pt^rmisslble tolerance of sand in the coarse aggregates of 
1 : 1.5 : 8 , 1:2:3, 3:2:4, and 1:3:6 concretes, using in (*ach case both a fine 
and coarse* sand, are reported. 

The Indications of the tests are that in the case of the material used for 
the first three mixtures a tolerance of 15 per cent may be allow^ed without sub- 
stantially reducing the strength of the concrete, and that the difference in the 
amount of water necessary to bring the various mixes to the same workability 
is not sufficient to disturb the mixing oiierations. Concrete of the 1:3:6 pro- 
portion became too harsh with such an increase of sand. 

The water resistance of treated canvas during continuous exposure to 
weather, F. P. Vettoh and T, D. Jabbeix (dour. Indus, and Engin. Chem., IS 
(1921), No. 8, pp. 672-^6, flgs. 2 ). — Studies conducted by the U. S. Department 
of Agriculture as a part of the w^ork on the waterproofing of cotton duck are 
reported, the purpose being to determine the actual relative water resistance in 
service of certain waterproofing preparations for treating cotton duck for out- 
door use. In addition fo exposure tests, laboratory tests were also made, both 
on the new, recently treated canvas and again after the canvas had been ex- 
oosed for a year. Eighteen different treatments were tested. 

88S19-.22 7 
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It was fotmd that when these treatments were applied to X2-oa. United States 
standard army gray duck, all of the treatments increased the water resistance 
sufficiently for use as permanent tops or corers which lie smooth, sudti as wagon 
tops, shock and hay covers, tents, and awnings. When lead oleate was included 
in the treatment the water resistance was increased. All three of the treat- 
ments having a rating of 100 per cent as regards water resistance contained 
lead oleate. Bermudez asphalt was also an effective constituent in these for- 
mulas, and was fully as good as lead oleate. Further experiments Indicated 
that there is no material difference in this respect between Bermudez asphalt 
and i)etroleum asphalt. Copper oleate was not so effective a waterproofing 
agent as lead oleate. Beeswax was much more effective than any of the other 
hard waxes used, including paraffin and ceresin. Amorphous mineral wax was 
a better waterproofing agent than paraffin. Wool grease was found to be a 
useful constituent in formulas containing other waterproofing agents. Other 
results indicated that the substitution of amorphous mineral wax for wool 
grease in this formula did not decrease its water resistance. 

In the laboratory studies It was found that both the funnel and spray tests 
applieil to new treate<i duck indicated higher water resistance than is actually 
found in service. The waterproofing treatments which proved most serviceable 
on 12-oz. United States standard army gray duck also gave higher results by the 
funnel test. However, not all treatments showing a high rating by the funndl 
test proved highly serviceable in those cases where water lay for some time on 
the canvas. When a treatment secured the maximum rating by both the funnel 
and spray tests It also received a high rating in the service test. After a 
year’s exposure, the ratings by the spray test were still high and were in gen- 
eral harmony with the observations made on sloping and flat sections of the 
canvas. 

In the formulas used, paraffin, Japan wax, ceresin, candolllla wax, and rosin 
were not effective waterproofing materials on canvas. Although formulas con- 
taining these materials may have rated high by both the funnel and spray tests 
when the canvas was new, they lacked durability. It is concluded that neither 
the funnel test nor spray test alone is an infallible indication of the service- 
ability of a waterproofing treatment for canvas. 

Tests of lime nitrogen fertilizer spreaders, G. Fischer and Hagmann 
{Mitt Deut, Landw, Gesell, (1921), No. 23, pp. 55f-d'58). —Tests of 15 differ- 
ent lime nitrogen fertilizer spreaders are reported. While the tests were com- 
petitive they were apparently not essentially comparative, since they consti- 
tuted a part of a study to determine suitable methods and apparatus for the dis- 
tribution of oiled and unoiled lime nitrogen in and over the soil, with a mini- 
mum of nuisance occasioned by dustiness. 

A preliminary analysis of what such a distributor should accomplish indi- 
cated that it should be capable of uniformly drilling and broad-spreading lime 
nitrogen, according to adjustment, without the development of a dusty condi- 
tion. The Ume nitrogen should be introduced into the distributor box without 
dust and should be automatically discharged. The machine should also be 
capable of distributing other fertilizer salts. 

As a result of these studies the following suggestions and recommendations 
are made for the guidance of implement manufacturers: The best fertilizer 
distributor apparatus is the type in which a chain moves horizontally over 
rollers in a box and forces fertilizer through slits or holes into the discharging 
pipes. There Is a tendency, however, for small quantities of the fertilizer to be 
not finely enough divided in this apparatus. Flowing fertilizer salts should not 
be stirred and should be moved as little as possible, and then only in the dls« 
.i^arging apparatus. 
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Machines with movable slits and holes in a box which contains a shaft fitted 
with expelling members are useful for lime nitrogen and other dry powdery 
fertilizers containing no solid particles. The expelling members on the shaft 
must operate steadily, and the width of the slits or holes must be accurate and 
uniform to prevent excessive wear. 

Since lime nitrogen has a tendency to adhere to flat surfaces, all surfaces 
along which it moves or with which it comes into contact should be vertical as 
nearly as possible. Pulverizing projections in the distributor box are, therefore, 
to be avoided. If fertilizer is to be distributed in rows over a broad surface 
through individual discharge conduits, the funnel walls leading to the dis- 
charges should have plenty of slope. 

The surest dust protection is obtained through the use of pipe conduits. These 
can be so spaced as to produce both broadspread and row fertilization. Dusti- 
ness can be prevented or reduced in broadspread fertilization by slit or chain 
machines only by boxes which are closed at the sides as well as front and rear. 
The distribution openings must be so tightly constructed that no fertilizer can 
escape either during filling or emptying. When this is impossible, catch grooves 
should be provided to prevent an excess of lime nitrogen from falling on the 
soil. An open or half covered box is not sufficient to prevent dustiness when 
filling the box. Funnels placed in holes on the box top are better but are not 
perfect. Better results are to be expectM from a closed box with valve openings 
as connections between the sack and tlie box. The construcliou of a dust-tight 
lifting and tipping arrangement for sacks is also desirable. 

For large scale work the distributor should cover a width of 4 meters (13.12 
ft.), and should require only one man for operation and not more than two 
horses for draft, A second man is permissible for steering the tow fertilization 
apparatus. Provision should be made for c»pening or tipping up the box for 
complete cleaning, and the discharging apparatus should be easily cleaned. The 
apparatus for adjusting the rate and amount of fertilization should be sufficiently 
sensitive to permit small variations to be easily and accurately made. 

Poultry house equipment, W, H. Allen {Netv Jersey Stas.^ Hints to Poultry- 
men, 10 {1921), No. 1, pp. 4, fig. 1). — Brief and very popular information on the 
equipment of poultry houses, including electric light equipment, is given. 

ETTEAL ECONOMICS AND SOCIOLOGY. 

Negro migration : Changes in rural organization and population of the 
Cotton Belt, T. J. WooT'^teu, jk. {Thesis, Columbia Univ., New York, 1920, pp. 
196, figs. 6). — The greater part of this work i.s devoted to the description of 
land tenure and organization of farm life in the Cotton Belt and how this 
organization results in the movement of the population. One chapter Is devoted 
to city movements and one to the effects of migration. The principal effort has 
been to describe the movements of colored people in the United States, the con- 
ditions from which they arise, and the consequences which attend them. The 
data on which the study is based are, in the main, worked out from the United 
States census. The statistical method is used, and detailed facts are presented 
in tables and graphs. 

The chief cause of the shift In negro population from 1865 to 1910 is said 
to have been a discontent with the prevailing system of land tenure. After 
1916 this was aggravated by war conditions and the menace of the boll weevil. 
Another contributing f&ctor In the earlier period was the offer of higher wages 
in western States. These all contributed to the breakdown of the plantation 
regime and a consequent growth In number of small farms, as well as an in- 
crease in the number of farms operated by tenants. 
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Facts are presented which indicate that land ownership among negroes has 
made some headway in the coast and southwest counties of the Black Belt, but 
very little in the other parts of the Black Belt. It has recently extended Into 
the Wiregrass and Upper Piedmont sections of Georgia. In all parts of the 
State, however, the negro holdings are small, and the tendency Is toward still 
smaller holdings, which approximate the 20- to 50-acre or one-man farm. In 
regard to the farm opportunity for the negro, It Is brought out that about 
15,000 have become landowning farmers and 107,000 tenants, or one In each 25 
negro males in the country was a landholder and one in each four a tenant 
The opportunity is said to be greater in the newer Wiregrass region and In the 
Upper Piedmont. 

A discussion of the life of the tenant classes shows that much more is involved 
in land tenure In the South than the technical details of farming. The un- 
willingness of landlords to rent or sell land and the inability of the individual 
to acctimulafe the capital necesstiry for the transition from laborer to*tenant 
and share tenant to renter or owner are suggested as important factors In 
negi’o migration, especially in a region of static agricultural conditions. Any 
assumption that it is due to inherent race traits rather than to environment Is 
dismissed, for it is brought out that the white iwpulation is moving In tlie same 
direction as the black. 

Cooflicients of correlation worked out from census figures Indicate that t>e- 
tween 1900 and 1910 (1) increases in total number of farms operated by 
negroes were closely associated with increase in negro population, (2) increases 
and decreases In number of farm laborers were almost unrelated to population 
movement, (3) the relationship between increases In share tenants and In popu- 
lation w'as high, (4) increases in the renter class were less closely related to 
population movement, and (5) increases and decreases in ownership had less 
effect on population movement than the other t'wo classes of farmers. 

A study of city and interstate migration shows that the route is through the 
villages and small towns to the large cities. Before 1910 there was very little 
migration from the Cotton States to northern cities. Higher wages offereil 
there in 1916-17, better housing conditions, protection and Justice in the courts, 
and church and school advantages contributed largely to the recent north w^ard 
movement. 

There is said to be, on the whole, no cause for twssimisra regarding the shift 
of negro population. The only group of rising negro farmers which is dis- 
tinctly dangerous to the economic life of the community is the independent 
negro renter on the land of absmtee landlords. The social structure of tlie 
community is, on the other hand, strengthen(»d by the element of Independent 
negro farmers. 

The recent rapid movement may be said to !>e changing the sex comi>osi- 
tlon, fecundity, vitality, and (Time and insanity raten; yet the general trend 
of the movement is toward l>ettcr e<*nnomle organization, religions, and t*duea- 
tional institutions, and relations with the whiles. 

The author suggests a number of constructive measures which might be 
inaugurated by the Federal Government, the churches, private philanthropy, 
State governments, and local communities, these being (1) an appropriation 
from Congress to the Bureau of Education for permanent work in negro edu- 
cation to follow up certain first-hand studies which have been begun; (2) the 
continuation of the work of the Bureau of Negro Economics in the Department 
of Labor; (3) provision for research and advisory specialists concenie<3i with 
the negro in agriculture to be connected with the U. S. Department of Agri- 
culture, as well as an increase in the number of negro farm demonstrators and 



1922] 


BUBAIi ECONOMICS AND SOCIOLOGY. 


191 


itt the new field of contacts other than the mere wage or rental rela- 
tionship between landlord and tenant; (4) an organization among negroes in 
industry along the lines of the National Urban league; (5) a return to a real 
and active interest in the religious welfare of the colored people on the part 
of the churches; (0) trials and experiments in the improvement of race rela- 
tions in local communities; (7) enforcement of registration of births and 
deaths; (8) stricter State and city laws regarding sanitation and congestion 
in rental property ; (9) attention to tlie need for State aid for high schools and 
for industrial and teacher-training work among the negroes; (10) more drastic 
measures against lynching; (11) the abolition of the system of fees to local 
officials on the basis of the niuiil>er of arrests made, as well as of the convict 
lease system and the practice of sentencing to county chain-gangs; (12) the 
provision of State refommtorles and city probation officers for colored Juvenile 
offenders; (13) more thouglit and effort to be given by local editors to a negro 
department in their papers; and (14) the foundation in every local community 
of a committee composed of white and coloreil leaders working on problem^ 
involving race relations. 

An exUmsive bibliography is given, and In the appendix the statistical method 
used and a condensed mathematical derivation of the Pearson Ian coefficient are 
set forth. 

A Ntake in ih€* land, P. A. Spkek (A cm York and Londm: Harper rf Bros,^ 
192Jy pp. XA-T-f^6*6\ pis. The material in this volume was gatheretl by 

the division of rural developments of StUilles in Methods of Americanization, 
a series conducted under tlie dirertlon of A. T. Hums. Au introduction (pp. 
XV-XXVI), by n. T. Kly, is iiiclude<l. 

The field study ci)vere<l a period of almut hair im»ntiw. fnun June to Septem- 
ber, 1918, Inclusive, in wliich time M cities ami rural hiiinigrant colonies in 
New England, the North Middle Western, the West«*rn. and the Soulhwt»stern 
States were visiteil. (Conditions were observeii, and tlie immigrant settlers, 
their leaders, native neighlxjrs, and local public officials W4*re intervieweil. 

The author tiedares that “the establishment of a home may involve direct 
material assistamv, but rwiuires protection, direction, and instruction given to 
the home-seeking and home-building immigrants. These aspt^ts of the probU^m 
are discusscxl in purl 1. In the Question of eductition the instruction of adult 
immigrants as well as immigrant children is important. Part 2 discusses the 
relative efficacy of public and private educational agencies/' 

Recommend a lions are made for the regulation of private schools and the 
improvemeut of the puhlic st'hool as an influcnc*e for Americanization of iminl- 
grunts becoming estJihllshed on the land. 

French Creek m a rural community, A. J. Dadisman (H’c.v‘f Virginia >S7rt. 
Itul. 116 {1921), pp. 23, figs. 57).— This comm unity in Upshur Omnty, W. Va., 
ill 1919, and also in 1920. rt>ceived State-wide recognition us having the highest 
score, rated on a score card devised through the cooi>erutlon of specialists rep- 
resenting a number of State agricultural and etlucatiomil agencit^. The his- 
tory of the settlement of this community and its ploiu^er fan)lUes, as well as 
the account of its schools, churches, and community leadership, is based on 
Information gathered under a cooperative project entertnl into by the U. S. 
Department of Agriculture and the West Virginia College of Agriculture. 

Hfmdbooik of social resources of the United States, G. P. Hendricks 
{Wmhingtm: Amer. Bed Cross, 1921, pp. LAXJ-^300).-— Compiled Information 
on the health, nursing, social service, educational, recreational, and civic and 
community betterm^t resources of the country is presented in these pages. 
Mention is made of tlie general program of each organization, its specific 
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activities, field work, lecture and information service, reference and library 
facilities, survey and investigational activities, and publlcationa 

The valne of economic study In agrlcnltural edncation and fiurm iiuai» 
agement, A, W. Ashbt (Jour. Univ. CoL Wales, Agr. Dept, 10 (19H)t PP> 
0-lS ). — Tbe author defines the two-fold aim of agricultural economics as that 
of supplying the principles of the management of farm businesses and the 
government of rural societies which are mainly dependent upon the condition 
of agriculture for their well-being. Certain economic problems that are con- 
stantly presented to farmers and landowners are suggested. Tables showing 
the total net output of six farms and yield per unit of land, capital, or labor 
are analyzed to illustrate the analysis of standards of production, the use of 
man and horse power, and the economy in animal husbandry as a field for 
close students of economic forces functioning in agriculture. 

Prices of farm products in the United States, G. F. Wabbbn (U, 8. Dept 
Agr. Bui, 999 (1921), pp. 72, pi, 1, figs, Tabulated and graphically illus- 
trated index numbers of wholesale prices of Important agricultural products, 
monetary circulation, and purchasing power of farm products through a period 
of years, in some instances Including the Civil War period and years following 
up to and includ.ing 1920, are prt»sented as basic data for the Interpretation of 
the situation as regards the present low prices of farm products an<l the break- 
down in the farmers’ purchasing power. 

A general adjustment to a more stable price level is said to bo irapt)rtant 
in correcting the situation. Other jwljcies, such as the enc<niragemcnt of ex- 
ports of farm products by financing Kuropean purchasf^s, a settled national 
attitude os a foundation for a self-sufficing farm iH*onoiny, the orderly, con- 
servative extension of credit to farmers, an increase in the numbers of live 
stock, the exportation of \vheut and rye until Russia again becomes an export- 
ing nation, and more attention to storing and financing crops on the farms in 
favorable years, are suggested. 

Financing the farmer, J. B. Morman (Mag, Wall 8t., 28 (2921), No. 8, pp, 
5121, 522, 576, 577). — ^The attitude throughout this discussion is that no general 
depression exists in the agricultural industry as a whole. Any distress existing 
is said to be confined to finding a market for the surplus of a few staple crops, 
such as wheat, cotton, wool, tobacco, and cattle, which national markets are 
not sufficient to absorb. 

The present low prices of raw material are regard<^ as encouraging to 
manufacturing Industries utilizing them, and the interdependence of farm and 
city populations in matters of production and consumption is expected to 
r^tore business equilibrium. 

The author considers the amendment of July 3, 1921, to the Federal Farm 
Loan Act, providing additional Treasury credit to farm loan banks, a permanent 
provision alfordlng ample farm mortgage credit to farmers on easy 

The road to better marketing, T. Macklin ( Wis, Agr, Vol, Esft Cite, IS6 
(1921), pp. 16, ftg^, .J).— Successful commodity organization is said to be noceih 
sary as a prevention against flooding the local market. Efficient marketing out- 
side of the local community requires consolidation, coordination, and coopem- 
tion. A plan of action embracing recommendations as to the marketing of pure- 
bred live stock, meat animals, cheese, butter, milk, potatoes, canning peas, wool, 
and sugar beets is briefly considered. Strong overhead sales organisations, 
adequate storage faculty, as well as improved financing methods and more 
capital, are deemed imperative. 

The Market Reporter (U. 8. Dept Agr., Market Rpir., 4 (1921), Not. it, 
pp. 257-272, ftp. 1; 18, pp. 278^288, fig. 1; 19, pp. 289-204, fig. 1; 20, pp, 
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2 ), — ^The usual abstracts of Information on domestic movement, imports 
and exports, prices, and tbe situation in the market of important classes of 
agricultural products and specified commodities are given in these numbers, 
together with analyses of foreign market conditions. 

A rather extensive special study of the seasonal hog prices, graphically illus- 
trated and accompanied by tabulations, is included in No. 17. A study of price 
data over a 20-ymr period is said to reveal four well-defined movements in hog 
prices. This discussion is confined largely to the second and third movements, 
which occur annually in the spring and fall and are seasonal in character. 

Among special articles in No. 38 is one explaining the early shipments of 
this season's potato crop. No. 20 contains, among others, a special statistical 
article wiUi tables reviewing celery shipments since 1916. 

Monthly Crop Koporter (U. S. Dept. Apr,, Mo. Crop Itptr., 7 (1921), No. 10, 
pp. 121-122, fig. i). — This number contains the United States crop summary for 
October 1, an incomplete world crop summary, as well as the usual estimated 
crop couditious with coniparisons, tabulated Index numbers of prices of agri- 
cultural products, and other Information relating to crop conditions, estimated 
farm value of important products, range of prices on important markets, and 
average prices received by producers of the United States. 

AGEICULTURAI EDTTCATIOlf. 

The Nation and tbe schools, J. A. IJ. Kmxu and \V. C. Bacjley (iVetc York: 
MacniiUun Vo., 1920, pp. XVI I +204, //p#- 6 ). — The first t>art of this book briefly 
outlines the historical develoimient of the policy of Federal aid. One diapter 
traces in detail the history of the Morrill, Ualeh and Adams, and Smith-Lever 
Acts, and other sivecifle measim's Involving Federal grants for vocational edu- 
(?ation. Following this historical survey, the present situation is analyzed, 
and the deficiencies revealed by the w’ar are traced to their causes. Measures 
before Congress at the time of writing are then considered, and the Sraith- 
Towmer bill is selected for detailed treatment, the remaining chapters being 
devoted to a study of Its provisions and the educational conditions which they 
seek to improve. The rural schools of the United States and the policies and 
agencies for the prejjaratiou ut teachers are given special emphasis. The 
book concludes with a discussion of the proposal to make an executive depart- 
ment for e<lucation witli a cabinet olllcer at its head. 

Sociological determinatioti of objec^tlves in education, D. Snkdden {Phila- 
delphia and lAmdon: J. B. Lippinvott Co., 1921, pp. 222). — Questions are raised 
as to sources in the social stdeiices or in experience from which may be derived 
standards of examination for the “ faith objectives ” said to be controlling in 
certain educational fields. Some of these faiths are criticized as being prac- 
tically superstitious, and certain new objectives are proposed for examination. 

A chapter on the social objectives of vocational education sets forth some 
limitations on vocational education through schools, questions tlie democracy 
of our educftUonal alms, and urges public support of all forms of vocational 
e<!ucation to meet the needs of modem industrial trade conditions. 

The project method of teaching, J. A. Stkvxnson {New York: MacmUlun 
Co,, 1921, pp. XVI+20$, five. 2).— The first seven chapters of this book deal 
with the theory of the project metliod. In chapter 8, projects which have been 
successfully worked out in dementary and high schools are outlined in order 
to Show the application of this metliod of teaching. 

Training dtsahled ex«servioe men at the Kansas State Agricaltnral Col- 
lie, R. L. OLvrm (Mans. State Bd. Apr, Bien. Bpt., 22 {1919-20), pp. 222-229).—^ 
A number of courses taught by specialists on the college staff with the pur- 
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pose of helping prepare students for successful farm operation and manage- 
ment are noted. This report also explains briefly how the problem of providing 
profitable training to men who lack a working knowledge of common-school 
subjects, especially English and arithmetic, is being met. A number of farm 
problems studied and reported by the students are listed. 

Boys* and girls* club work in Kansas since 1015, L. C. Williaicb {Kam* 
State Bd. Agr. Bim. RpU n {1919-^20), pp. 225-^232, jfigs, 4).— The development 
of interest in this method of teaching and changes in the number and 
character of projects and clubs organized are reviewed here. 

Health education in rural schools, J. M. Andbess {Boston: Houghton 
umn Co., 1919, pp. XII+S21, pis. IS, figs. 4i).— An attempt Is made to treat 
the subject of health education from the rural teacher’s p<flnt of vlew\ This 
book aims to present reasons why health education is important; a dis- 
cussion of the principles of pedagogy involved ; subject matter on hygiene not 
usually available in the books accessible to teachers; references to the litera- 
ture ; drawings of h>^glenic devices which children may be taught to make ; and 
carefully thought-out plans for training children in habits of iwrsonal hygiene 
and In improving the sanitation of schoolhouse and grounds, and suggesting the 
influence that the school may have uiwiii rural communities in health mutters. 

Class exercises at tlie end of each chapter are deslgneil primarily for stu- 
dents in normal schools and county training classes. 

Study courses at our agricultural colleges, F. C. Harhtson {Can ad. Sor. 
Tech, Agr. Organizing Cmv., 1920, pp. 33-40; U'ans. and abridged in Sci. Agr., 
1 {1921), No. 1, pp. 49, Oijain recommendations are made regarding what 
the author deems tiie neci^ssury entrance requirements and previous farm 
experience required for adnils.siun to Canadian agricultural colleges offering 
the bachelor and postgraduate degrei^s. As for tbe courses themselves, It is 
considered that they should fall iiitt) three main groups, comprising tl)e hush* 
sciences; the subjects of animal husbandry, agronomy, horticulture, poultry 
husbandry, agricultural engineering, apiculture, and a nurnlH»r of other liractl- 
cal subjects ; and a cultural group, iiududing English, i)edagog>’, and a foreign 
language. 

Agricultural extension work in (Canada, G. A. {Canad. Hoc. Tech. 

Agr. Organizing Conv., 1920, pp. 40-44; trans. in Sci. Agr., 1 {1921), No. 1, pp. 
43-4 *^)* — This article briefly sets forth the organization, the message, and the 
method of presentation of agricultural extension teaching from the Ontario 
Agricultural (k)llcge. 

[Agricultural cHliicatfon in 8t. Lucia in the nine mouths ended December 
BA, IfilO] (ircsf Indies Imp. Dept. Agr., St. Lucia Agr. l^cpt. Rpt., 1919, pp. 
20-S2). — ^"fhese pages incor{K>rate rejwrts by H. W. Niles on the progress of the 
teaching of agriculture In certain schools on the island and lectures and dem- 
(mstratlons given to teachers, as well as reports on cacao and limes prize hold- 
ings competitions intended to extend tlie cultivation of these crops and to give 
agricultural instruction to growers, as submitted by E. Buckmire and Niles. 

The regional school of agriculture and vineyard practices at Roullach 
(Haut-Khin), Guebuer {Rev. Vitic., SS {1921), No. 1422, pp. 22S-227, figs, fi).-— 
This gives a brief accoimt of the equipment of, and theoretical and practical 
courses offered at, a school in Alsace-Lorraine. 

The higher normal Institute of farm management, its purposeSt Its 
methods, Iundemans (VInstitut Normal Supdrimr d^JSconomie M&nagAre Apri- 
cole, son But, ses M^thodes. Lierre, Belg.: Joseph Van In d Vo., 1921, pp, 2),*^ 
These pages briefly describe the aim, the course of study, am! the teaching 
methods at this new school at l^ieken, Belgium. 
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Arizona University and Station. — The animal liusbaudry department has 
begun an exi)eriinent on the most protltuble time to feed range stock for the 
market. Steer calves, yearlings, 2-year-old and 3-year-olrt supers, and old cows 
are being fed. Another phase of exi>orime«t has to do with the disposal of old 
cow^s on the range. The department i« alst> conducting an expi*ripicnt in the 
feeding of sunflower silage with cottonseed meal. 

The* station has resumed the iinhlication of Timely Hints for Farmers, which 
was disixintinued in 1918. 

President K. B. von KleinSmld has be<ni api>ointed head of the University of 
Southern California and has eniercHl ujion his new duties. 

Colorado College. — kideiwe nole.s that lire of unknown origin re<*ently almo.st 
completely destroyed the chemical building, causing a loss on buildings and 
equipment estimated at $70,000. The station lalxvratories were in the building. 

L. A. AIiKirhoust*, asi^u iati* farm ectuiomlst in the Cilice i>f Farm Managemeril 
and Farm Ec(»noiiiics, V. S. l)ei)artment of Agriculture, has acrepted an apiHiint- 
ment as professor of economics ami sociology. 

Delaware Htaiion. -Two ln>iiig housc*s. one 50 and tlu* oth^r feet long, 
and a fetnl storage room lune Imhui added to the i*eliabllitati<m iMadtry plant. 
The iKuillry yards are also being fenced. 

Idaho Station. — Harold W, Batchelor has beiui apptdnltHl assisiunt bacteri- 
ologist. 

Pnrdtte Unlverslty.—W. F. Hue, assistant in poultry extension, has resigned 
and has be<m succwHled by F. W. Fitting. 

lo%va College. '--The construction of a new agricultural engineering labora- 
l<u*y has bcH*n authorlzeil. This is to be a one stiiry structure of factory type, 
180 by 220 feet, with an interior mirf. It l.s exiKJCted to house the department 
of agricultural englnet^ring until an addition for classrooms, oflices, etc., can 
be erixrted. 

Kansaa Collette and Station. — The four-year curriculum In agriculture has 
undergone a revision which will Invome effwtive at the oi>ening of the college 
in the fall of 1922. The new curriculum Involves an lucTcase in the requireti 
work in agricultural e'conomlcs, some condensation of subjw't matter in certain 
agricultural subJcKJts, and a material Increase in faculty wunst^l and super- 
vision In connection with the student’s seUvtlon of electives. It requires for 
graduation 133 semester cnxllts, plus the riHiuirc*il work in military science. 
Of the total credits requlrcnl, M are lu agricultural subjects. The prescrll>ed 
work includes 43 semester cretiits in agriculture and 44 in nonagrlculture, 
leaving a total of 46 credits to be secured through elective courses. 

A feeding exiK'rlment is being conducted to supplement the agronomic and 
chemical data which are being secured from the Adams project on the effect of 
harvesting alfalfa at four different stages of growth. The harvesBng is per- 
formed at the bud stage, the one-tenth bloom stage, the full-bloom stage, and 
the stage at which seed has been formed. The agronomic and cbemlctil work 
on this project has been In progress for seven years. The feeding experiments 
were begun In the fall of 1919, when four lofs of grade Hereford calves were 
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placed on test. Each lot coutaius Eve head and receives, during a period of 
90 to 120 days each winter, no feed except alfalfa hay of one of the kinds pro- 
duced by harvesting at the four different stages of growth above mentioned. 
All tlie cattle are kept together on native pasture during the gracing season. 
The same cattle are to be used for a period of three years, so that the feeding 
value of the different kinds of alfalfa hay will be determined for calves, year- 
lings, and 2-year-olds. The feeding w^ork is supplemented each year by diges- 
tion trials, carried on with cattle of the same age and breeding as those used 
in the regular feeding test. 

The department of entomology is making an investigation of the relationships 
between the physical characters of honeybees and the honey-gathering abilities 
of bee colonies. During tlie summer of 1920, 700 bees from each of four colonies 
and during tlie summer of 1921, 600 bees from each of six colonies were exam- 
ined. The weight, length of tongue, and size of honey stomach of each l>ee were 
ascertained. The results so far secured indicate tliat there is a positive cor- 
relation between the size of the honey stomach and the quantity of honey 
gathered. 

In connection with the investigations of roup, cholera, and fowl typhoid, the 
department of bacteriology has vaccinated 6,287 chickens during the past year 
to test the efficacy of a serum trefitment which is being tlevelo[KHl. Statistics 
collected by the department during the past seven years indicate that the mor- 
tality in untreated infected flocks may be exp<»€*ted to average about 15 per 
cent in the case of roup, 85 i>er cent In the case of (rbolera, and 30 per cent in 
tlie case of fowl typhoid. During the past year the mortality following va(H:ina- 
tion in infected flocks was 0.62, 6,3, and 5.6 per cent, respet^tlvely. 

A high-power wireless telephone plant is being inslalkHi for use by the exten- 
sion division in circulating tlie daily market reports of the V. S. Depurtiuent of 
Agriculture. It is planned to install receiving apparatus in each county agent’s 
office as the official county receiving station, thus obviating tlie necessity of em- 
ploying telegraph operatoi-s, as under the pi'e.sent system. Volunteer stations 
Id a county are also contemplatecl. The plant at the college will include one of 
the largest radio outfits in the Middle West, with a daytime working range 
of the entire State, and a nighttime range of the entire country. Official col- 
lege Information along other lines may also be sent out in this way. 

Matchless Dale, the w^ell-known Shorthorn bull which for 10 years had been 
at the head of the college herd, died December 14, 1921, at the age of 15 years. 
The noted Hereford bull, Prince Kux>ert Twelfth, died the same day, aged 14 
years. 

Massachusetts Station. — ^The Massachusetts Fruit Growers’ Association has 
adopted a nursery certification plan on the basis of the Adams Fund project of 
Dr. J, K. Shaw entitled Study of Tree Characters of Fruit Varieties, The indi- 
cations are that one striking result of this project, first started in 1912 and 
organized as an Adams Fund project in 1917, will be to give American nursery- 
men a method whereby the varietal purity of trees in the nursery row may be 
established. 

Dr. William P« Brooks, consulting agriculturist and formerly director of the 
station, retired from active service on November 20, 1921, under the provisions 
of the State retirement hoard. 

Oliver L. Flint has been appointed specialist in charge of poultry disease 
elimination under the provisions of the State poultry disease elimination law, 
and Bay A. Carter collector of blood samples under the same law. 

(^rlos L. Beals has resigned .as assistant research professor of plant and 
animal chemistry to enter research work in the preservation and manufacture of 
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milk by-producto for a large mllk>handllng company. He Is succeeded by John 
G. Archibald, of the Nova Scotia Agricultural College. 

Dr. Paul J. Anderson, associate professor of botany, who until recently has 
given the major part of his time to his teaching duties in the department of 
botany, has been transferred as a full-time station employee as research pro- 
fessor for work along physiological lines. 

Montana College and Station. — ^There has recently been a notable increase 
in facilities for the work in agricultural engineering. One of the barrack build- 
ings erected during the war period has been remodeled and equipped for the 
department This 1« a two-story building with two wings 44 by S4 feet, and a 
central portion 39 by 60 feet The central portion will contain oiilces, storage 
rooms, etc. One of the wings Is to be usecl for gas engines and farm machinery, 
and the other wing as an irrigation laboratory, wood shop, drafting room, and 
a cias^oom. Four assistants have been added to the department — J. H. Barker 
as assistant in irrigation in the college and station, li. M. Merrill as Instructor 
in agricultural englm*erlng, F. 1^. Grifiln as instructor in drawing, and B. Fer- 
guson as irrigation specialist in extension work. 

H. M. Jennison, assistant profi^sor of botany and bacteriology, has been 
granted leave of absence for the remainder of the college year for graduate study 
at the Missouri Botanical Garden and tlie Washington University. 

New Hampshire Station.— A iwrtion of the old creamery building was 
destroyed by lire In February, endangering the nutrition eciuipment housed 
therein. The respiration calorimeter, however, was not reached by the llames. 
and inmii of tlie equipment was salvage<l. It is hoped to make temporary re- 
pairs and continue the work without serious interruption. 

Rutgers College. — The initial step of (‘onsolldating the agricultural activi- 
ties of the Stale University of New Jer.S4*y under a distinct College of Agricul- 
ture was taken December 16, 1921, when the five members of the agricultural 
committee of the board of trusUa^ of the luiiversity and five representatives 
of the board of visitors met at New Brunswick and organized as the managing 
coinmltt(*e of the College of Agriculture. 

Dr. .1. G. Llpnian, dean of the College (»f Agriculture, met the committee and 
outllne<l their functions. The step, he explained, Is in line with the increasing 
field of service which the university is rendering to the agricultural Interests 
of the 8tate, and liad the endorsuunent of both the board of trustees and the 
board of visitors. “All of tlie agricultural activities of both the college and ex* 
l>erimejit station,*’ said Dr, Liprnan, “are under the authority and immediate 
supervision of this managing eoimuiltee. The acts of the committee, of course, 
are subject to tlie approval of the boards that they represent” 

The enrollment in the College of Agriculture, Including the four-year course, 
short courses, and graduate courses, is approaching 300, and a rapid growth is 
autlcipated in sut'ceedlng years. To meet the increasing demands on the college 
for teaching, investigation, and extension sendee, the committee will at once 
undertake a definite plan for the development of an adequate plant. 

The committee will hold regular monthly meetings. 

Dr. Lipmati Is to attend the International Soil Congress to be held at Fragu^ 
April 18 to 25, as an American representative. 

Cornel University. — Dr. E. C. Young, instructor in farm management, has 
been appointed assistant professor in farm management and rural economics at 
Purdue University. 

PennsylvAiiia College and Station. — Dr. William Frear, associated with the 
college since 1885 and widely known as one of the pioneer agricultural chemists 
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of this country, died January 7 at the age of 62 years. Dr. Frear was a native 
of Pennsylvania, graduating from Buckneil University in 1881 and receiving 
the Ph. D. degree from Illinois Wesleyan University in 1884. He served as 
assistant in natural science in Buckneli from 1881 to 1883, and as assistant 
chemist in the U. S. Department of Agriculture from 1883 until his appointment 
in the I^ennsylvanla College as assistant professor of agricultural chemistry. 
He became professor of agricultural chemistry in 1886 and had been professor 
of experimental chemistry' since 1907, as well as vice director and chemist of the 
station since 1887, and chemist of the State Board of Agriculture and the State 
Dairy and Food Bureau. 

Dr. Frear had for many y('ars been specially interested In questions pertain- 
ing to the analysis of foods, soils, fertilizers, the chemistry of tobacco, and food 
standards. He was a member of the U. S. Food Standards Committee from 
1903 to 1907, and had represented the Association of OfRclal Agricultural Chemists 
on the joint committee of the U. S. Department of Agriculture on definitions and 
standards since 1914, becoming its chairman in October, 1021. He had served 
as president of this association and vice president of the Association of American 
Agricultural Colleges and Exi^eriment Stations, and was a fellow of the Ameri- 
can Association for the Advancement of Science. He was also editor of Agricul- 
tural Sdcnce from 1892 to 1894. 

Uecent appointments in the college include Otto G. Schaefer us assistant pro- 
fessor of dairy husbandry extension, efi'ective February 1 ; William H. Davis as 
assistant in dairy husbandry extension; and G<*orge F. Hupp as instructor in 
forestry. 

Hhode Island College and Station. — A new agricultural and administration 
building has betni dedicated. Myron O. Holmes has been appoUitcHl assistant 
diiemist in the station. 

Washington College and Station. — As a result of legislation passt^d by the 
last legislature, tuition is now being charged for the first time. The rates 
for residents of Washington and Alaska are lower than for others. Fees will 
also be charged for normal school exlen.sion courses, which hove hitherto been 
free. 

The Office of Farm Management and Farm Economics of the U. S. Depart- 
ment of Agriculture and the division of farm management In tJie station have 
just completed the field work in a business analysis and survey of a little more 
than 200 logged-off upland tracts. Cooi»eratlve relations have also been con- 
cluded between the State Department of Conservation and Development and 
the station for a study of methods of clearing land now in use. The work will 
be financed by the State Department of Consenation and Development and 
conducted by the station. It is believed the results of these two studies will 
be helpful in developing a logg^Ml-off land policy for the State. 

Chelan County has made an appropriation sufficient to cover the entire ex- 
penses of the year’s studies of orcliard soils, cover crops, and fertilizers, 
conducted under the supervision of the station division of horticulture. 

Extensive feeding tests of lambs and beef cattle are to be carried an at the 
Irrigation substation at Prosser. About 360 tons of alfalfa hay and large 
quantities of corn silage were raised there tliis year. One thousand seven hun- 
dred lambs have been purchased for the first feeding trial. The Yakima Valley 
is a large hay-producing section and is rapidly developing into a districft^ for 
winter feeding. The entire farm of 200 acres at this substation is now under 
irrigation and will be utilized for experimental work or the growing of com- 
mercial crops. Irrigation methods and duty of water studies on the standard 
crops of the field and orchard will be emphasized. 
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J. h, St. John, assistant chemist in the station, has been appoltnted acting 
chemist In charge of the division. Dr. J. R. Neller, formerly ^H^search assistant 
in the New Jersey Stations, has been apiminted assistant chemist. 

WcMst Virginia University and Station. — Bert Holmes Hite, chief chemist of 
the station since 1895 and professor of agricultural chemistry In the university 
since 1898, died at Baltimore, Md.. in October, 1921, at tbe age of 55 years. 
Professor Hite was a graduate of tbe university, receiving the M. H. degree in 
1890, and subsequently studied for several years at Johns Hopkins University. 
He had been professor of organic chemistry from 1895 to 1898, chief chemist of 
the Geological Survey sinc(‘ 1808, and vice director of the station for 

various periods. 

Wisconsin University. — A memorial statue in honor of ex-Governor W. D. 
Hoard and located in a c^ornmandlng position on the gi*oiindB of the College 
of Agriculture was de<iicated February 3. 

Miss Dorothy Roberts, a 1917 graduate and assistant professor of home eco- 
nomics, died December 12, 1921, as tbe result of bums received in an experi- 
ment using wood alcohol as fuel. 

Wyoming University and Station. — A combiruMi machine shed and tool shoj) 
Is under construction at the university .stock farm, and the contract has been 
a>varfled for a small gre<mhon.se on tbe campus for exr>erimeiital work. 

S. H. Dadisman. assistant professor of agricultural alucation in the Uni- 
versity of Califoniia, has bcnm appointed associate professor of agricultural 
education. 

Experiment Station Record.— (h‘i>rge llnltH'S, instructor in animal hus- 
bandry In Cornell University, sucemis F. ,!. Kelley as specialist in animal 
husbandry and dairying, beginning March 4. 

Necrology. — G. Harold Powell, widely known os an a\ith(>rlty on cooperative 
marketing, died February 18 at the age of 59 year.s. Mr. Powell was graduated 
from Cornell University in 1895, re<‘eiving the M. Agr. degree in 1809. For the 
next five years he was horticulturist and entomologist at the Delaware Station, 
and from 1901 to 1910 with the Bureau of Plant Industry of the U. S. Depart- 
ment of Agriculture as assistant iKunologist. pomologist, and assistant chief. 
While with this Department he instituted important studies of the precooling 
of fruits and vegetables and of the anise's of decay of citrus fruits in transit. 
In 1910 he became secretary -n»anager of tbe Citrus Protecdive I.eague, and since 
1912 had been general manager of the C'alifornia Fruit Cfrowers’ Exchange. He 
was also In charge of the Division of Perishable F(kh1s of the U. S. Food Ad- 
ministration during the war. 

Mr. Powell was a delegate to the recent agricultural a>uferencc, delivering 
an address entitled Fundamentals of Cooperative Marketing, serving as chair- 
man of tlie commiUc*e on marketing of farm products, and otherwise taking a 
prominent fmrt in the proceedings of the conference. He wsis in grait demand 
as a writer and lecturer on agricultural cooperation, and was the a'dhor of 
Cooperation In Agriculture, published in 1913, and numerous bulletins, ad- 
dresses, etc. 

Dr, Walter Van Fleet, horticulturist and physiologist of the Bureau of Plant 
Industry since 1910. died January 29 at Miami, Fla., aged 64 years. Dr. Van 
Fleet was educated as a physician, but after pra<'tlclng for some time became 
horticultural editor for the Rural New Yorker^ am tinning in this capacity until 
entering the service of the U. S. Department of Agriculture. His work was 
primarily as a plant breeder, specialising on gladioli, chestnuts, and roses. 
He originated an unusual number of meritorious roses, Including tbe climber 
bearing his own name, American Pillar, and Silver Moon, and had Just been 
awarded three medals for his new rose, Miss Mary Wallace. 
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The death on March 1 is noted of another well-known plant specialist of this 
Department*, Dr. William W. Tracy. Dr. Tracy was 77 years old and had 
retired from active service in April, 1921. He was a native of Ohio, but 
passed most of his boyhood in Vermont, and served during the Civil War with 
the Forty-fifth Massachusetts Infantry until invalided home in 1868. After 
a long period of convalescence he entered the Michigan Agricultural College, 
graduating in 1867, receiving the M. S. degree in 1870, and spending the next 
two years as professor of horticulture. For many years he was then con- 
nected with a seed concern of Detroit, Mich., as a practical plant breeder, 
entering the service of this Department in 1902 as superintendent of the test- 
ing gardens. He was the author of many articles dealing with varietal nomen- 
clature, vegetable seed growing, and allied topics, including a treatise on 
Tomato Growing, published in 1907. He was given the honorary degree of 
D. Sc. by his Alma Mafer at the celebration of its fiftieth anniversary in 1907. 

Elbert S. Tucker, cotton entomologist of the Bureau of Entomology,. U. S. 
Department of Agriculture since 1917, died December 10, 1921, aged 61 years. 
Mr. Tucker had previously held appointments for various periods in the Univer- 
sity of Kansas, the Texas and the Louisiana Stations, and the Bureau of Ento- 
mology. He was the author of 118 papers on entomological subjects and a 
member of numerous entomological societies. 

Julius Hann, the well-known Austrian meteorologist, died at Vienna, October 
1, 1921. He was born at Schloss Hans, near Linz, Austria, March 23, 1889. 
Hann is perhaps best known for his long and efficient service in connection 
with the editorship of Meteorologische Zeitachrift and for his numerous and 
varied contributions to that Journal. He was appointed to the staff of the 
Central Anstalt flir Meteorologle at Vienna In 1868, being director of the service 
from 1874 to 1897. He was a voluminous author, collecting his material with 
the greatest pains and industry from all sources and all parts of the world. 
His contributions include many comprehensive treatises, such as his standard 
works, Handbuch der Klimatologie and Lehrbuch der Meteorologie, as well as 
numerous papers on various branches of the science of meteorology. He was 
especially Interested in mountain observation and gave much attention to this 
phase of the study of meteorology. Among the more Important of his recent 
papers were those dealing with the precise evaluation of mean dally tempera- 
tures, especially in tropical countries. It is reported that, in common with 
many other Austrian men of science, Hann suffered great privations, due to the 
distressing economic conditions prevailing in Austria following the war, but 
although his health suffered he maintained his industry and assiduity to the 
end. 
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AGEICULTUEAL CHEMISTEY— AGROTECHNY. 

PracUcum of clinical chemical, microscopical, and bacteriological 
methods of analysis, M. Klopstock aiul A. Kowabsky {Praktikum dcr 
Klinischen Cherniachm, Mihroakopinehen, \und Bakteriologischen UnierstwhungS' 
methoden. Berlin: Urban & Schwarzenberg^ 1920^ 6. ed„ rev. and enh, pp. 
A I pla. 24. is the sixth revised edition of this laboratory 

nuinual, originally written for the course in clinical chemistry, microscopy, and 
l>acterioIogy at the Institute for Medical Diagnosis in Berlin. Methods are 
included for the bacteriological examination of secretions of the mouth, throat, 
nose, and eyes; bacteriological and microscopical examination of the sputum; 
chemical and microscopical (ixamination of the stomach contents, feces, urine, 
and blood ; microscopical and bacteriological examination of the spinal fluid and 
various exudates ; and bacteriological examination in skin diseases, with a final 
chapter on general bacteriological methods. 

Klementary chemical microscopy, l5. M. Ohamot {New York: John Wiley 
c(* ^ons. Inc.: London: Chapman <£• Hall, Ltd., 1921, 2. ed., rev. and enh, pp. 
XV-^4'^9, figs. 161), — This textbook on chemical microsi’opy “is intended to 
serve as an introduction to the microscoiK* and its accessories as tools for the 
chemist.” Comparatively f(‘w changes have been made in the second edition, 
hut a brief synopsis of the course in introductory chemical microscopy as given 
at Cornell University lias been inserted in the appendix. 

A combined extractor, reflux condenser, still, and autoclave, A. T. Shohl 
and M. L. Koch {Jour. Indua. and Engin. Chcin., IS {1921), No. 9, pp. 819, 820, 
figs. 6). — The apparatus described is u modilicatioii of an ordinary autoclave 
such as is used in sterilizing under pressure. The addition of a glass tube gauge 
shows the level of the contained liquid and permits the addition and removal 
of liquid througli a charging funnel and a draw-olT spigot. The autoclave is 
converted into a reflux or extraction apparatus by inserting an upright con- 
denser in place of the usual blow-off valve. By changing the position of the 
condenser it may be converted into a condenser for a still. Descriptions with 
illustrations are given of the various parts of the apparatus and its use. The 
apparatus Is said to be particularly satisfactory for the extraction of material 
either in the dry powder state or in the fresh moist state with different fat solv- 
ents or with water. 

A simple laboratory gas meter and an improved Haldane gas analysis 
apparatus, H. S, Newcohkr {Jour. Biol. Chem., 47 {1021), No. S, pp. 489-494, 
figs. S ). — ^Thls paper describes some improvements in apparatus to be used in 
connection with the Douglas method for the determination of the respiratory 
exchange. These include a gas meter adapted from the ordinary five-light gas 
service meter and an improved Haldane gas analysis apparatus. 
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Chemical stmctnre and physiological action, 0. L. Alsbebg {Jour, Wash. 
Acad. 8cU 11 (1921), No. U, pp. S21-^41).—A presidential address delivered 
before the Washington Academy of Sciences January 20, 1921. 

Treatise on pharmaceutical organic chemistry. — 1, The aliphatic series, 
n, The aromatic series, M. Dslacbe (Traitd de Chimie Pharmaeeutigm Or- 
panique. /, Sdric Grasse. 11, S^rie Aromatique. Paris: Libr. Octave Doin, 
1921, pts. 1, pp. X+198, figs. 12; 2, pp. X+187). — In this reference book on 
pharmaceutical organic compounds the arrangement follows in general the 
sequence ordinarily used in the development of organic chemistry. The aliphatic 
and aromatic series are treated in separate sections, the order in both sections 
going from the simple hydrocarbons to their complex derivatives. The subject 
matter under each substance includes structural formulas, synonyms, prepara- 
tion, properties, tests for identification, and uses. The discussion of the in- 
dividual pharmaceutical compounds is prefaced by a general section on methods 
of separation, purification, and analysis of organic medicinal compounds, and 
throughout the book there is considerable discussion of the general chemical 
nature of the classes of compounds treated. 

The vegetable oils, H. Jumeixe (Les Huiles V^gdtalcs. Paris: TAhr. J.-f?. Bail- 
Hdre Sons, 1921, pp. 496, figs. 125 ). — This handbook on vegetable oils consists 
of chapters on the general, physical, and chemical characteristics of fats and 
oils; the oil industry, with descriptions and illustrations of machinery used in 
the various processes of extraction ; and the various uses to which oils are put, 
including a separate chapter on the soap and candle Indiisti’y. These are fol- 
lowed by chapters on the individual oils arranged according to the botanical 
classification of their sources, the subject matter including the botanical origin, 
geographical distribution, and methods of obtaining the oil, physical and chemi- 
cal constants, general characteristics, and uses of the oil. Illustrations are 
given of most of the oil-bearing seeds described. 

The odorous constituents of peaches, F. B. Power and V. K. Ohesnut 
(Jour. Amer. Chem. Soc., 43 (1921), No. 7, pp. 1725-1739) .--The pulp of choice 
ripe peaches has been examined for its odorous constituents by methods similar 
to those employed in the previous study of the odorous constituents of apples 
(E. S. R., 43, p. 711). 

A special test of the pulp for hydrogen cyanid and benzaldehyde gave negative 
results, thus indicating that the glucosid amygdalin is restricted to the kernels 
of the fruit. Negative results were also obtained in testing for methyl anthra- 
nilate. 

The odorous constituents were found to consist chiefly of the 1 inalyl esters of 
formic, acetic, valeric, and caprylic acids, together with considerable acetalde- 
hyde and a small amount of an aldehyde of higher molecular weight. The ex- 
traction of a concentrated distillate of the peach with ether yielded a small 
quantity (0.00074 per cent of the weight of the pulp) of a pale yellow limpid 
essential oil with a very fragrant and intense peach-like odor. On cooling below 
room temperature it formed a transparent solid. Interspersed with minute, 
aclcular crystals, consisting evidently of a paraffin hydrocarbon. The essential 
oil Is exceedingly unstable, but if brought immediately into a glass tube and 
hermetically sealed is thought to be capable of preservation for an indefinite 
period. 

The authors are of the opinion that the exact reproduction of the natural 
aroma of the fruit will be practically Impossible, owing largely to the fact that 
“in the preparation of its esters linalool undergoes intramolecular changes with 
the formation of the Isomeric compounds geranlol and terpineol or their respec- 
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five esters, and as these esters have similar boiling points no means are available 
for their separation.’’ 

Theory and practice of cellulose hydrolysis, H. Magnus (Theorie und 
Praxis der StrohaufschHcssung. Berlin: Paul Parey, 1919, pp. l4]+iS)* — ^This 
compendium of information on cellulose hydrolysis from the standpoint of 
preparation of celllulose concentrates is the outcome of the investigations con- 
ducted during the World War in the laboratory of the war committee on sub- 
stitute feeding stuffs at Berlin. 

The subject matter Includes an historical and theoretical discussion of the 
possibilities of straw hydrolysis; an explanation of the action of sodium hy- 
droxid on the various constituents of straw; descriptions of the technique of 
straw hydrolysis with sodium hydroxid, quick lime, and sodium carbonate; a 
discussion of the digestibility of lignin and crude fiber ; and brief descriptions 
of the various methods in use for determining the extent of hydrolysis and the 
consequent value of the material as a concentrate. These include the deter- 
mination of crude fiber by the methods of Weende and of Cross, the phloro- 
glucin method, gravimetric determinations following hydrolysis with sodium 
hydroxid at boiling temperature and in the cold, and colorimetric methods. 

Activated carbon, E. G. Akdaoh (Jour, f^oc, Chem. Indus,, 40 (1921), No, 19, 
pp, 230T^2S$T), — A brief summary of recent papers on the activation of carbon. 

Alkali fusions, — ^IIl, Fusion of phenylglycin-o-carboxylic acid for the 
production of indigo, M. ruTLi.ipfi (Jour, Indus, and Engin, Chem., 18 (1921), 
No. 9, pp. 759--y62, figs. 5), — A continuation of the study previously noted 
(E. S. R., 44, p. 310). 

The diifiisible calcium of the blood serum (Joitr. Biol. Chem., ^7 (1921), 
No. S, pp. 529-9 Jf6, figs. 2). — Two papers are presented. 

I. A method for its determination, L. von Meysenhug. A. M. Papi)cnheimer, 
T. F, Zucker, and M. F. Murray (pp. 520-530). — In this paper a technique is 
described for determining diffusible calcium in blood serum by dialyzing the 
serum against a buffer solution of the Ringer type while maintaining a constant 
C.Oa tension. The reaction is hastened by the addition of known nmonnt>s of 
calcium to the dialyzing fluid, a technique termed “ compensation dialysis.” 

As determined by this method, the diifusible calciiim of the serum of normal 
men and dogs was found to comprise from (50 to 70 per cent of the total serum 
calcium. This percentage was not altered by varying the ('’-Os saturation of the 
sertim between 17 and 02 nun. mercury tension. 

II. Human rickets and experimental dog tetany, L. von Meysenbug and G. F. 
McCann (pp. 541-^546). — The technique described in the first pai)er has been 
tised to determine the diffusible calcium of the blood scrum in human rickets 
and in experimental dog tetany, the work being undertaken principally with 
a view to determining whether in these pathological conditions there is an 
alteration in the proportion of difl'usible and nondiffusible calcium. 

In two cases of rickets with serum calcium of 9.0 and 7.6 mg. per 100 cc.. 
the percentage of diffusible calcium was found to be between 58 and 70 per 
cent, figures within the range found in normal subjects. In four cases of experi- 
mental tetany in dogs similar percentages of dialyzable calcium were found, 
58 to 71 per cent with serum calcium of 6.1 to 8.4 mg. per 100 cc. These results 
are tliought to indicate that the reduced serum calcium in rickets and tetany 
is not due to a lowering of the dlftusil»le as contrasted with the nondiffusible 
form. 

A simple technique for the determination of calcium and magnesium in 
small amounts of serum, B. Kbameb and S, F. Tisdall (Jour. Biol Chem., 
47 (1921), No. 3, pp. 475-^^81). — A simple and rapid technique for the quant itn- 
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tive determination of calcium in 1 or 2 cc. of unashed serum and for the de- 
termination of magnesium in the supernatant fluid Is described, and data are 
presented showing that the method is accurate to within ± 5 per cent of the 
amount of calcium and magnesium used. 

The calcium determination consists essentially in precipitating the calcium 
with ammonium oxalate, centrifuging, dissolving the washed crystals of cal- 
cium oxalate in n sulphuric acid, and titrating with n/100 potassium perman- 
ganate. The magnesium determination involves precipitating the magnesium 
with ammonium hydrogen phosphate from the supernatant fluid of the calcium 
determination, filtering the precipitate (after standing over night) in a Gooch 
crucible, washing with ammonia and alcohol made alkaline with ammonia, dry- 
ing in the oven at 80° C., dissolving in n/100 hydrochloric acid, treating the 
solution with standard ferric thiocyanate solution, and comparing the color 
with a series of standards of known NHiMgPO* content. The preparation of 
reagents and technique of the method are des(jribed in detail. 

Water-soluble vitamins and fermentation-accelerating compounds* — 
I, Method for the determination and preparation of fermentation- 
accelerating substances from yeast and rice polishings, 8. Frankel and 
B. ScHWAKZ {Biocheni. Ztsehr., 112 (1920), 1/-S, pp. 203-2S5, figs. 12).— The 

authors have used the fermentation of yeast as measured by carbon dioxld 
production to determine the activity of the various fractions obtained in at- 
tempts to Isolate vitamin B from yeast and rice polishings. The technique of 
the fermentation testa consisted in adding the extract to be tested to a mixture 
of 5 cc. of a 10 per cent yeast suspension made from freshly pressed yeast cake 
and 10 cc. of a 10 per cent sucrose solution in a gasometer, placing this in the 
thermostat at 28° 0., together with a control containing the same amount of 
yeast and sucrose and an amount of water equivalent to the extract, and after 
two hours measuring the volume of carbon dioxid evolved in both tubes. Using 
this method to test Ibe various fractions, an attempt to isolate the active sub- 
stance from yeast and rice polishings was made as follows : 

Incompletely dried yeast w’^as shaken with 80 per cent alcohol, the dissolved 
fat removed with ether, and the alcohol solution precipitated with basic lead 
acetate. The active filtrate was freed from lead with hydrogen sulphid and 
then precipitated wdth mercuric chlorid. The precipitate was decomposed with 
hydrogen sulphid, freed from hydrochloric acid with lead and silver, and 
evaporated in vacuo. At this point crystals separated out which proved in- 
active while the remaining sirup was active. This was precipitated with picro- 
linic acid, the inactive picroUnate filtered off, the excess of picrolinic acid re- 
moved, and the solution precipitated with phosphotungstic acid. The active 
precipitate resulting was decomposed with barium acetate and mixed with 50 
j>er cent sulphuric acid. The filtrate from this precipitation on evaporation 
in vacuo contained the active base as sulphate and proved to be 22 times as 
active as the original alcoholic extract. Attempts to set free the base by mak- 
ing the solution alkaline with sodium bicarbonate and shaking out with amyl 
alcohol were unsuccessful. 

The composition of egg powder, F. F. Beach, P. R. Needs, and B. Kttssell 
(Analyst, Jt6 (1921), No. 5U, pp, 27P-28^). —Tables are presented of the analysis 
of 3 samples of desiccated egg and 14 samples of so-called egg powder and 
substitutes. The data presented, which include moisture, ash, calcium sul- 
phate, ether extract, nitrogen expressed as protein, organic phosphorus, and 
microscopical character, show that the egg powders, with the exception of 
one or two stated to contain actual egg, were merely colored baking powder. 
It is suggested that a quick method of determining the presence of actual 
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egg in such powders would be to extract the material with hot alcohol, saponify 
the alcoholic solution, and determine the total phosphorus. 

The distribution of salts in milk, C. Porcheb and A. Ohevallter {Compt. 
Rend. Acad. Sd, [PaHa], m (mi), No. 25, pp. fd(15-id07).— The authors have 
prepared a synthetic milk which, while admitted to be only an approximation, 
is considered to approach the real constitution of milk more closely than 
previous attempts. The distribution of the salts is as follows : Sodium chlorid 
1.09, potassium chlorid 0,92, tricalcium citrate 1.78, trimagnesium citrate 0.76, 
tripotassium citrate 0.67, sodium bicarbonate 0.25, monopotassium i)hosphate 
1.00, bipotassium phosphate 1.10, bicalciuni phosphate 1.06, bimagiiesium phos- 
phate 0.16, potassium sulphate 0.18, and calcium caseinate 0.61 per cent. 

A rapid acidity test for grading milk, It. H. Shaw (Jour. Dairy Jf 
(mi), No. 2, pp. 91-94, fig. 1). — Previously noted from another source (B. S. 
K., 45, p. 607). 

A method for determining adulterants in butter fat, G. Spitzek and W. F. 
Epplb (Indiana Sta. Rul. 254 (1921), pp. 16, fig. 1). — The authors have devised 
a method for determining the adulteration of butter fat which, when referred 
to factory butter, ice cream, and condensed milk, is said to give results within 
10 per cent of the total adulteration. Use is made of a triangular graph based 
upon representative lielchert-Meissl and saponification values of the three 
classes of fats as follows: Reichert-Meissl number 28.5 for butter fat, 1.5 for 
oleo oils, and 7 for coconut oils; saponification iiumbor 22s\r>, 10(>, iind 250, 
respectively. An equilateral triangle is constructed, on the right side of which 
the range of Reichert-Meissl numbers from 1.5 at the lower to 28.5 at the 
upper apex is plotted in 54 equal spaces, each space thus representing a Reichert- 
Meissl value of 0.5. Tlie base of the triangle is divided into 03 equal spaces 
covering the range from minimum to maximum saponification values, each space 
thus having a value of 1. A line is then drawn connecting the points represent- 
ing the Reichert-Meissl and saponification values of butter (28.5 and 228.5) 
together with parallel lines for each whole number of the saponification value. 
Similarly a line is drawn connecting corresponding values for coconut oil (7 and 
259) together with parallel lines for each 0.5 Reichert-Meissl value. The right 
side of the triangle then represents the oleo oil group, the left side butter fat, 
and the base coconut oil. The graph is completed by dividing each side into 
20 equal spaces, each space corresponding to 5 per cent for the respective fats 
and through these points drawing lines parallel to the three sides, respectively. 

To use the graph the Reichert-Meissl and saponification values of the sample 
are determined, and their point of intersection on the graph Is located. Follow- 
ing this point to the left and parallel to the base gives the percentage of butter 
fat, downward and parallel to the oleo side the percentage of coconut oil, and 
upward and parallel to the butter fat side the percentage of oleo oil. 

The publication contains the experimental data on the determination of the 
Relchert-Meis^, saponification, and Polcnske values of a number of mixed fats 
of known composition, with corresponding results obtained on the graph, and 
an illustration of the graph developed as described. 

The effect of atmospheric humidity on the determination of moisture in 
leather, F. P. Veitch and T. D. Jarrell (Jovr. Amer, Leather Chem. Aaaoo., 
16 (1921), No. 10, pp. 547-562). 

A reriston of the optical method for analyzslng mixtures of sncrose and 
ralllaose, 0. A. ESIownb and C. A. Gamble (Jour. Jndua. and Bngin. Chem., 15 
(1921), No. 9, pp. 79S-977). — ^The authors have revised the Creydt formula for 
analyssing mixtures of sucrose and rafSnose to correspond with the change from 
142.60 to 148 In^'the Herzfeld divisor of the Clerget formula for analyzing mix- 
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tures of sucrose and raffinose, and have also redetermined the inversion con- 
' stant of rafflnose and the temperathre coefficient for the polarization of raffinose 
before and after inversion. The revised equations are as follows: 

__ P(0.478X0.0018t)-P'(1.006-0.0003T) 

^0".908-0.0032f) (i:0O6-d;0OO3Tr 

P _ P(0.43 -0.006«)+P''(1.006-0.0003T) 

“ (1.681~0:00590 (i.ooe-oTooosT, 

S an(l R equal the percentages of sucrose and raffinose, respectively, P and 
P' the direct and invert polarization readings, and T and t the temperatures 
of direct and invert polarization. The relative accuracy of this revised formula 
is illustrated in the case of known mixtures of sucrose and raffinose and In 
the case of known mixtures of these sugars with iiotassium oxalate and 
asparagin when lead subacetatc is used as a clarifying agent. The influence 
of optically inactive salts, optically active amino compounds, and clarifying 
agents on the accuracy of the method are discussed. 

Preliminary studies on some fungi and bacteria responsible for the 
deterioration of South African sugars, P. A. van mirfi Bt.il {Union jSfo. Africa 
Dept. Agr,^ Bui. 12 {1920), pp. S2, figs. 16). --This rci>ort deals chiefly with 
four varieti s of fungi and three of bacteria Isolated from samples of so-called 
sweating sugars. The fungi Included Aspergillus, Stemphylium, Sterigmato- 
cystis, an* I Iformodendf'on cladoaporoides. Studies of the effect of concentra- 
tion, tcniperaturo, and various disinfectants on these fungi in sugar solution 
showed that, with the exception of Stemphylium, nil are capable of growing 
in solutions of 63® Brix, the highest concentration tested. Immersion in 
boiling water for 15 minutes of tubes containing solutions inoculated with the 
fungi was sufficient to destroy them. The addition to 50 cc. of mill Juice of 
0.27 gra. of sodium chlorid or 0.5 gm. of ammonium fluorid, 4 cc. of 5 i>er cent 
sodium bisulphite solution, 12 cc. of 0.5 per cent commercial formalin, and 6 
cc. of 2 per cent chlorid of lime solution containing 16 per cent of available 
chlorin, or milk of lime containing 5 per cent of calcium oxid, sufficed to 
inhibit the growth of all four organisms. 

The three forms of bacteria Isolated from tiie sugar belonged to the potato 
group of bacilli characterized by the high resistance of the spores to heat, 
their capability of forming gum in the fermentation of sugars, and their low 
nutritive requirements. The spores of these bacteria were quite resistant to 
heat, surviving a temperature of 100® C. for two hours or more. They were 
not destroyed by 30 minutes* exposure to 1 : 50 formalin or 1 per cent sodium 
fluorid. 

As the periods during which most of the sweating and deterioration took 
place were those in which the relative humidity and temperature were highest, 
the advisability is suggested of constructing storehouses with double walls so 
as to allow the circulation of air and at the same time prevent the admit- 
tance of moist air. As a moans of preventing infection of the sugars, it Is 
suggested that milk of lime be used for disinfecting the walls and ceilings of 
storehouses and chlorid of lime for disinfecting fllter bags and the tanks con- 
taining the fermented juices. 

Preliminary studies on some fungi and bacteria responsible for the 
deterioration of South African sugars, P. A. van deb Bij£ {Intcmatl. Bugar 
Jour., 2S {1921), No. 270, pp. 820^4, fig$. 4).-— A summary of the above paper. 

Equipment for making sorghum sirup, M. W. Hensel {N. C. Agr. Col, Ewt. 
Circ. 117 (1921), pp. 20, figs. 10).— This circular gives brief descriptions of the 
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machinery and utensils necessary for the manufacture of sorghum sirup in a 
small factory for the supply of the individual farm home or on a larger scale 
for a community factory. 

A process of producing palatable sirup from sugar beets, S. F. Sherwood 
(Jour, Indus, md Engin. Chem., IS (1921) ^ No. P, pp, 799-^01 ). — The procesa 
described, which was developed at the Bureau of Plant Industry, U. S. Depart- 
ment of Agriculture, as a modification of the method of Townsend and Gore 
(E. S. R., 37, p. 511) consists essentially in extracting the Juice from thin slices 
of washed and trimmed beets by heating at 80“ C. for an hour in sufficient water 
to prevent access of air, straining the extract to remove suspended material, 
heating It in an autoclave or pressure cooker at from 108 to 110“ for one hour, 
during which time steam is blown off at 15-minute intervals, straining the 
extract again, and finally evaporating it to a sirup. Successful results have 
also been obtained by heating to 110 or 112“ for one hour with constant blowing- 
off of fdeam. The objectionable odor and flavor of ordinary beet sirup are said 
to bo eliminated by this process, the resulting product being very palatable, 
although possessing a flavor quite different from other sirups. 

In the experimental work reported, the yield from 100 Ihs. of beets averaged 
slightly over 2 qt. of simp for a single extraction and 1 qt. for a second. With 
beets at $7 per ton the cost of the material would thus amount to only 35 cts. 
for a yield of 3 qt. The method is thought to be admirably suited to the prep- 
aration of beet sirup in homes provided with ordinary pressure cookers. 

An improved method of making sugar-beet sirup, O. O. Tow^nsend and 
S. F. SiiEinvooi) (U. S. Dept, Agr.^ Farmers^ Bui. 12/it (1921), pp. 16, figs. 9). - 
In this publication, wiilch supersedes Farmers’ Bulletin 823 (K. S. 11., 37, p. 
511), the process for making the sirup has been revised to include the modifica- 
tions described in the above pax)er. 

rPoctiii studies] ([Of. Brit.\ Dept. BH, and Indus. Research, Food Invest. 
Bd, Rpt. 1920, pp. 22, 2It ), — In the progress report for 1920 of the fruit and 
vegetable committee of the Fowl Investigation Board, Great Britain, it Is noted 
that the Juice of apples kept in cold storage or in carbon dioxtd storage contains 
markedly less pectin than the Juice of apples in ordinary storage; also that 
unri])e gooseberries after standing in oiien vessels for some days show a con- 
siderable increase in pectin content compared with ungathered fruit, but that 
the normal increase in pectin is lessened by mincing the tissue and covering with 
winter, by coating the berries with vaseline, or by storage in an air-tight vessel. 
Eviden<‘e is presented that more pectin can be obtained from fruit tissue by the 
action of heat and acid than is originally present in the solulile state. In 
quantitative estimation of the amounts of soluble pectin obtained from fresh 
and dried apple tissue by successive extractions with cold water, hot winter, or 
steam under pressure, and hot dilute acid, it was found that the amount of 
pectin obtained by the action of steam under pressure w^as considerably greater 
than that obtained by heating with water, and almost as much as that obtained 
by the action of hot acid. 

The occurrence of methyl anthranilate in grape Juice, P. B. Power and 
V. K, Ohesnut (Jour. Amer. Ohem. Soc„ 43 (1921), No, 7, pp. 1741, 1742 ). — 
In this note from the Bureau of Chenilstr>% U. S. Department of Agriculture, 
the authors report that methyl anthranilate has been found to be a natural and 
apparently constant constituent of grape Juice, although the amounts occurring 
in different varieties of grapes appear to vary greatly. 

Cider and its preservation, F. E. Rice and A. L. Markley (N. Y, Agr. Col. 
(ComeU) Eset, Bui, 44 (1921), pp, 23, figs. 2 ). — ^This publication discusses the 
chemical composition and food value of apple cider, and the most practical 
methods for its preparation, clarification, preservation, and concentration. 
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^4.^he New York State legal requirements for the handling and sale of cider 
are included. 

Home canning of fruits and vegetables (17. S. Dept. Agr.^ Farmers* Bui. 
1211 {1921), pp. 51, figs. 15). — In this publication, which is intende<l to replace 
Farmers* Bulletins 839 and 853 (B. S. R., 88, p. 12), considerable attention is 
paid to the reasons for each step in the various canning processes. 

Making the olive palatable, W. V. Gruess {Araer. Food Jmr., 16 {1921), 
No. 10, pp. 7-10, figs. 3). — This is a general discussion of the modern process of 
pickling ripe olives, 

llrying crude drugs, G. A. RiJSSJEtn {U. B. Dept. Agr., Farmers* Bui, 1231 
{1921), pp. 16, figs. 6). — The fundamental principles of drying ai’e discussed 
with particular reference to conditions essential for obtaining good results 
with drug materials, and descriptions are given of a small stove drier and a 
large type drier suitable for drying as much as several pounds of green crude 
drugs per day. General directions are included for the management of the 
dry house and for the care of tlie dried crude drugs. 

A fermentation process for the production of acetone, alcohol, and 
volatile acids from corncobs, W. H. Peterson, E. B. Fred, and J. H. Vebhtjlst 
{Jour. Indus, and Fngin. Chem., 13 {1921), No. 9, pp. 757-759 ). — This paper 
reports the results obtained at the Wisconsin Experiment Station on the 
fermentation of corncob sirup or molasses by means of Bacillus acetoethylicum. 
The products of fermentation and conditions influencing these products have 
previously noted (E. S. R., 44, p 710), 

The sirup was prepared by heating the cobs for one hour at a pressure of 
20 lbs. with about 8 i)er cent of their weight of sulphuric acid, a process 
similar to the one employed by Fred and Peterson in fermentation studies of 
corncob simp with the pentose-forming organism Jjactobacillus pentoaeeticus 
(E. S. R., 45, p. 510). 

The best results were obtained by conducting the fermentation In a container 
partly filled with cinders to which the bacteria cling, thus bringing about a 
good distribution of the organism. An important condition to be observed is 
the reaction of the medium, which should be at between pH=7.6 and 8.4 at the 
beginning of tlie fermentation. An abundance of calcium carbonate should be 
present to neutralize the acids formed. Under optimum conditions the yield 
from 100 lbs. of corncobs was 2.7 lbs. of acetone, 6.8 lbs. of alcohol, and 3.4 
lbs. of volatile acids. 

HETEOBOLOOT. 

Agricultural meteorology {Inst. InternaU. Agr. {Rome}, Actes 5. AssembUe 
G^n., 1920, II, pp. 466-540). — ^This, the third report on the subject to the Inter- 
national Institute of Agriculture at Rome, reviews the progress in agricultural 
meteorology in different countries, with extensive bibliographies of literature 
on the subject, and gives an account of the efforts made under the auspices of 
the institute to promote International organization of agricultural meteorology. 
Detailed accounts are given of the organization of agricultural meteorological 
services in France (by Louls-Dop) and Sweden (by A. Wallen), with shorter 
references to the organization of such work In the United States, Russia, Italy, 
Great Britain, and Ecuador. It Is reported that the proposed organization of 
an international society of geography and agricultural meteorology has been 
accepted by Italy, France, Denmark, Sweden, Norway, Belgium, Portugal, 
Switzerland, Greece, Brazil, and China. 

Studies of the frost problem, 1, n, A. AnostbIIm {Oeograflska Ann., Nos. 1 
(1920), pp. 20-32; 3 {1921), pp. 278-290, figs. 2).— This is an attempt to elucidate 
the physical laws on which rules for frost warnings may be based. 
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Dronglit periods attd climatic cycles, F. E. Cuihents {.Ecology, 8 {i921), 
No* S, pp, 181--188). — ^Analyses of the rainfall at over 1,300 stations in 23 
western States, extending from Indiana to the Pacific coast, show that 
critical drought period has occurred in the West since 1858, and j>erhaps since 
1835, at each sun-spot maximum for which the spot number was greater than 
half the number known for the year maximum. This does not mean that 
drought years have not occurred at other times, but a preliminary examination 
of the records for the years centering about the sun-spot minima shows no 
general and critical drought throughout the West at such times. The periods 
of the minimum are now being analyzed with reference to this point, as also 
to the relation of the sun-spot minimum to Increased or excessive rainfall.” 

Climatological data for the United States by sections (U. Dept. Agr., 
Weather Bur, Climat. Data, 8 {1921), Nos. 7, pp. [187], pU. $, fig. 1; B, pp. 
[187], plB* S, fig. i). — These niimbei‘8 contain brief summaries and detailed 
tabular statements of climatological data for each State for July and August, 
1921, respectively. 

Meteorological observations at the Massachusetts Agricultural Experi- 
ment Station, J. E. Ostsandeb and G. E. Lindskog {Massachusetts Sta. Met. 
Btds* 39S--894 (1921), pp. 4 each). — Summaries of observations at Amherst, 
Mass., on pressure, temperature, humidity, precipitation, wind, sunshine, cloudi- 
ness, and casual phenomena during September and October, 1921, are x>resented. 
The data are briefly discussed in general notes on the weather of each month. 

Meteorology [of Kew South Wales], H. A. Smith {N. /S\ Wales }8tatis. 
Register, 1919-20, pt. f, pp. S53-S98). — Observationa on pressure, temperature, 
rainfall, and other meteorological phenomena at Sydney during 1920 and other 
places during 1919, as compared with similar observations in i)revious years, 
are tabulated in detail. 

Summarizing the general meteorological conditions for the country as a 
whole, it is stilted that ” the outstanding feature of 1919 was drought or a 
deficient rainfall over a large portion of the State. The few falls which did 
occur were confined mostly to the ejistern areas, and were so scanty in distri- 
bution as to be of little benefit.” 

SOILS— FEETHiIZEES. 

The rdle of osmotic pressure in the toxicity of soluble salts, J. E. Gkeavkb 
and y. Lund (Soil Sci., 12 (1921), No. 2, pp. 16S-181, figs. 12). — In a coutribU' 
tion from the Utah Experiment Station, experiments are reported in which 
osmotic pressure was determined by the cryoscopic and electrical conductivity 
methods on soil to which the chlorids, sulphates, carbonates, and nitrates of 
potassium, sodium, calcium, magnesium, iron, and manganese had been added 
in quantities such that (1) the salts became toxic to the ammonifying organ- 
ism, (2) the quantity of ammonia produced in unit time was reduced to three- 
fourths normal, (3) the concentration of tlie salt in the soil was 10X10 — ^ M 
per 100 gm. of soil, (4) the salt became toxic to the nitrifying organism, (5) 
the nitric nitrogen produced in unit time was reduced to three-fourths normal, 
and (6) there was 2X10 — ^ M of the salt in each 100 gm. of the soil. 

With the exception of manganese nitrate, iron nitrate, and sodium carbonate 
a close correlation was found between toxicity and osmotic pressure. All the 
salts tested except these three became toxic when the osmotic pressure was 
less than 3 atmospheres. As the concentration of the salts added to the soil 
increased, it was evident that the retarding effect upon the ammonifying or- 
ganism was not due entirely to the osmotic pressure. It is considered probable 
that there is a physiological action of the substance upon the living protoplasm 



210 


EXPEBIKENT STATION BBOOED, 


[Vol. 4« 


wliicli changes its physical and chemical properties so that it can not function 
normally. 

All salts tested reduced ammonidoation to less than one-half normal when 
the osmotic pressure of the soil reached 15 atmospheres, yet there were appre- 
ciable quantities of ammonia produced in the piesence of some salts when the 
osmotic pressure reached 20 atmospheres. With the exception of sodium 
chlorid, manganese nitrate, and iron chlorid, all the salts tested became toxic 
to nitrifying organisms when the osmotic pressure ranged between 1 and 2 
atmospheres. 

The nitrifying organisms behaved in a manner similar to the ammonifying 
organisms, except that they were retarded at much lower osmotic pressures. 
All the salts reduced nitrification to less than 50 per cent when the osmotic 
pressure reached 6 atmospheres. 

Lysimeter experiments. — ^11, Records for tanks 13 to 16 daring the 
years 1913 to 1917, inclusive, T. L. Lyon and J. A. Bizzjili. (New Yoi'k 
Cornell Sta. Meni. 41 (1921), pp. 51-93 ), — In a second contribution to the sub- 
ject (K. S. R., 39, p. 517), experiments are reported, the object of which was to 
observe the removal by drainage water and by crops of calcium and certain 
other soil constituents from Volusia silt loam. This soil is a rather unproduc- 
tive type, widely distributed over the hills of southern New York, and in chemi- 
cal composition is distinguished by its low content of calcium. The experiments 
covered a period of five years. 

The average annual rainfall for the period was 32.97 in., of which 82.3 per 
cent percolated through the unplanted soil and 62.5 per cent through the cropped 
soil. About 40 per cent of the rainfall passed Into the air from the surface of 
the soil and through the plants growing on it. Applications of burnt lime had 
no appreciable effect on the proportion of rainfall that percolated through the 
soil. It is thought that liming of this soil would probably not facilitate the 
removal of water through tile drains. 

The average evapo-transpiration ratio for the cropped soils was 1 : 908, the 
crops being maize, field peas, oats, and barley. The average minimum transpi- 
ration ratio for the same crops was 1 :45I. Both of these ratios were much 
wider for the Volusia s(*il than for the Dunkirk soil in the experiments of the 
previous report. In this comparison the soil having the greater production of 
dry matter in crops per unit of water used was the one that had the greater 
concentration of total solids in the drainage water. 

The application of lime apparently favored the production of nitrates in the 
Volusia soil, but it had no sucli effect on the Dunkirk soil. Tlie lime require- 
ment of the Dunkirk soil, as determined by the Veitch method, was very little 
less than that of the Volusia soil. The amount of nitrogen In the maize, allow- 
ing for that in the roots, added to that in the drainage water from the same 
tanks was greater than the amount in the drainage water from the correspond- 
ing bare tanks. In the case of oats the amount of nitrogen in the crop and in 
the drainage water was less than in the drainage water from bare soil. 

The amount of calcium in the drainage water of the unplanted soil was greater 
than that in the crops and the drainage water combined from the cropped soil. 
This is taken to indicate that the process of cropping conserves the calcium In 
the soil even when the crops are removed. Apparently the application of burnt 
lime to the Volusia soil Increased the amount of soluble calcium therein. 

Magnesium was present in the drainage water in a much smaller quantity 
than was calcium. Application of Ume to the soil Increased the quantity of 
magnesium in the drainage water, while cropping decreased it 

Potassitim was removed in a larger quantity in the drainage water than in 
the crops. The application of lime did not increase the amount of potassium 
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removed In tlie drainage water or by the crops. Cropping did not materially 
ailect tlie total removal of sulphur from the soil. Applications of lime slightly 
decreased the amount of sulphur removed in the drainage water. The amounts 
of phosphorus removed in the drainage water were too small to be determined. 
Applications of lime increased the removal of phosphorus in the crops. 

A comparison of soil temperatures in upland and bottomland forests, 
W. B. McDouoau. (Ill, State Acad. SvL Trans,, IS ( im ), pp. figs. «).— 

In a contribution from the University of Illinois, the results of a series of meas- 
urements of soil temperatures undertaken to compare conditions of habitat in 
upland and bottom land foi'est soils are reported. 

It was found that the soil in the bottom-land forest Is constantly colder than 
that in the upland forest, the average difference at a depth of 3 in. being 2.4“ F. 
and at 12 in. 2.5®. The greatest difference found at the 3-iu. depth was 3.5® on 
June 24, and at the 12-in. depth 4.3® on July 6. The smallest difference recorded 
at 3 in. was 1,5® on July 12 and at 12 in., 1.2® on August 27. 

There was even a greater difference In air temi)eratures than in soil tempeni- 
tures in upland and lowland forests, the average difference between three read- 
mgs taken being 4.1®. 

The effect of organic matter on soil reaction, II, It. E. Stephenson {Soil 
ScL, 12 {1921), No. 2, pp. 145-162, fig. 1 ). — In a second contribution to the sub- 
ject from the Iowa Experiment Station (E. S. It., 41, p. 819), the organic ma- 
terials used were soy bean hay, green rape, oats straw, green soy bean hay, dried 
blood, and a mixture of blood and oats straw. Tlie experiments were conducted 
in 1)01 li limed and unlimed soils. The green materials were dried and ground 
as tinely us possible before adding to the soil. The soil used was an acid silt 
loam, rather lienvy and compact and deiicient In organic matter. 

It was found that outs straw again reduced nitriiication and ammoniiication 
below that of the untreated soil. A mixture of straw and blood reduced the 
total nitrogen fouiul in the form of ammonia and nitrates below tiiut of the 
blood treatment alone. Ten tons of straw with the blood caused a somewhat 
greater reduction than the 5-ton appUcatit)n. All the treatments reduced the 
lime requirements indicated by the Tacke method until nitrUication had taken 
place. Lime-requirement determinations of the limed soils showed tliat the 
treated soils were always capable of reaction with more lime, altliough an ex- 
cess of 2 tons of limestone had been applied. This is taken to indicate that the 
soils contiiin acids which are very slowly reactive, and will perhaps react with 
limestone beyond their neutral point. 

The residual carbonates where blood was applied were completely exhausted 
at the last sampling. The hydrggen-ion determinations showed that in prac- 
tically every case the organic treatments reduced the true acidity. In some eases, 
on the contrary, both lime and organic treatments did not give as alkaline a 
soil as did the lime alone. Changes in soil reaction, especially on the blood- 
treated soils, followed very closely tlie deficit or excess of ammonia over nitric 
nitrogen, indicating that these processes may become factors infiuencing the 
production of acid soils. 

Farther studies on buffering in soils, the nature of soli acidity, source of 
organic and mineral acids, and the loss of bases by soils showed that highly 
organic soils and clays exhibit a high degree of buffering, while coarse sands 
.show little of this capacity. Sulphuric acid or physiologically acid salts such 
as ammonium sulphate were found to cause a change toward increased hydro- 
g^-ion concentration in soils. Citric acid did not increase the true acidity. 

Ammonium sulphate caused a greater increase in acidity than did its nitro- 
gen equivalent of albumin. When nitric and sulphuric acids were added to the 
soils in amounts equivalent to the acidity which miglit be produced from the 
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complete nitrification of ammonium sulphate, a greater increase was produced 
in the hydi’ogen-ion concentration of the soil than where the ammonium sul- 
phate was used. A large excess of pure calcium carbonate (20 tons per acre) 
brought the pH value to only a little more than 8, which seemed to be about the 
limit of alkalinity produced by limestone. 

Decomposition of green manures at diiferent stages of growth, T. L. 
Martin {New York Cornell Sta. BuL 406 (1021), pp. 1S9--169, figs. 10 ). — Studies 
to determine the exact stage of growth at which crops used as green manures 
decompose most rapidly and exert their greatest Influence on the soil, as Indi- 
cated by rate of humus formation, accumulation of nitrates, and increased 
availability of plant nutrients in soil, arc reported. The soil used was Dunkirk 
clayey silt loam. Kyc, oats, and buckwheat were used as green manures, each 
crop being obtained at three different stages of growth. 

The study consisted of a series of three ex{)erimeDls covering the period of 
three years. In the first series equal green weights of rye, oats, and buckwheat 
were incorpoi*ated at three stages of maturity with separate samples of soil and 
incubated for 12 months. In the second series equal dry weights of the same 
crops were added to separate soil samples and incubated for four months. In 
the tlilrd series nine areas of soil were sown to rye, oats, and buckwheat, three 
areas being given to each crop. Green material, representing the first, second, 
and third stages of maturity for each crop was then* successively obtained from 
the respective areas for incorporation with the soil to be studied. With Increase 
in maturity there was a corresponding increase in the green and dry weights 
added to the soil, thus approximating field conditions. 

It was found that the value of organic matter in the soil Is dependent on the 
ease with which it decays. The greater the siicculency of the crops used as 
green manures the more quickly do they decay. When crops are about half 
grown they are said to be at the point of maximum succulency. Soils receiving 
incorporations of green manure at the half-mature stage produced the largest 
crop yields when subsequently cropped. 

Increasing amounts pf dry matter added to the soil in conjunction with in- 
creased maturity liad the same general effect on the humus formation, the accu- 
mulation oi nitrates, and crop growth as did the addition of equal weights at 
each stage of increaseil maturity. The more rapid the decomposition of green 
manures the gi’eater was the increase in the availability of plant nutrients in 
the soil, as indicated by the greater crop yields. The younger the organic mat- 
ter used the larger was the percentage of total nitrogen present therein. 

The rate of nitrate accumulation was the greatest when green manures of 
maximum succulency were incorporated with the soil. It is thought that some 
of the nitrates formed in the soil by the influence of green manure are probably 
utilized by growing organisms. It was found that nitrates do not accumulate 
in the soil until the green manures have become considerably decomposed. The 
longer the period during which green manures were allowed to humify In the 
soil the less was the amount of humus found in the soil on analysis. 

There are considered to be three periods In the humification of organic mat- 
ter. In the first period humus alone is formed, thus allowing an accumulation 
in the soil. During the second period humic decomposition sets in and the 
hnmus Is reduced as rapidly as it is formed, resulting in no further accumula- 
tion. In the third period humus formation ceases and the only process is humus 
decomposition, resulting in a rapid decrease in the amount in the soil. 

Under i^e same conditions rye and oats were found to decay at approximately 
the same Me. Buckwheat, particularly In the maturer stages, decayed muoh 
more rasdfty than rye or oats of corresponding maturity. 
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It Is concluded that the greatest rapidity of decomposition and the greatest 
benefit to the soil are achieved by the use of these green manures at the half 
grown stage. 

Organic matter for the soil {Rhode Island ^ta, Rpt 1920, pp, 5, €), — ^The 
progress results of studies on the use of green manures, stable manure, and peat 
as organic matter for the soil are prc'sented (E. S. K., 44, p, 22). 

Heconnoissance soil survey of the central southern area, Calif., .7. E. 
Dunn et al. (U, S, Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1917, pp. 
1S6, pis. 6, fig. 1, imps 2). — ^Tlus stirvey, made in cooperation with the California 
Experiment Station, deals with the soils of an area of 4,691,200 acres in south- 
ern California, which includes nearly all of Orange County, the southern two- 
thirds of Los Angeles County, the southwestern part of San Bernardino 
County, and the western part of Riverside County. It embraces mountain, 
desert, and valley regions. The mountain region covers about one-half of the 
area. The desert region embraces a part of the Mohave Desert in the north- 
eastern and a part of the Coachella Desert in the southeastern parts of the 
survey. The valley region embraces the Great Valley of southern California. 

The drainage of the region embraced within the survey is mainly to the 
Pacific Ocean, through the Santa Clara, Los Angeles, San Gabriel, Santa Ana, 
and San Jacinto Rivers. North of the summits of the San Gabriel and San 
Bernardino Mountains and east of the summits of the latter named range 
and the San Jacinto group, the drainage is into the desert regions. The drain- 
age from the northern slope is mainly carried by the Mohave River. White- 
water River and Mission and Morougo Creeks are the principal streams drain- 
ing Into the Coachella Desert. Most of the area is well drained and free from 
alkali, but localities of poorly developed drainage and alkali accumulation 
occur. The larger of tliese are in the low flat parts of the delta plain of 
the larger streams nc^ar the coast. Smaller areas occur near Chino, Ontario, 
Arlington, San Bernardino, in the valleys in the southern part of the survey, 
and in the Mohave Desert. 

The survey indicates the existence of a large number of soil types and 
series in the area which vary in topography, origin, and mode of formation. 
They are grouped as residual soils, soils derived from Coastal Plain and old- 
valley-filling material, r€K!ent alluvial soils, soils derived from wind-laid ma- 
terial, and mlscellan€H>us materials mainly nonagricultural. Including tidal 
marsh, rlverwash, coastal beach and dunesand, and rough broken and stony 
land, 47 soli tyjKJS of 23 series are mapped, of which the rough broken and 
stony land covers 49.7 per cent of the area. 

Parts of the area have been previously covered by detailed surveys (B. S. R., 
38, pp. 215, 421, 621 ; 41, pp. 127, 611). 

[The soils of central Florida], R. M. Habper {Fla. Oeol. Survey Ann. Rpt., 
IS {1920), pp. 170-194). — In this portion of this report the principal types of 
soil of central Florida are classified roughly by water content, color, etc., and 
mechanical and chemical analyses of prevailing types are presented and dis- 
cussed. 

It is stated that the soils of the region, although prevailingly sandy, are con- 
siderably diversified within certain limits. Alluvial and red clay soils are 
scarce, but soils are found ranging in chemical composition from nearly pure 
calcium carbonate and those high In phosphate content to nearly pure silica 
and peat. 

The mechanical analyses indicate that the low clayey hammocks of the Gulf 
hammock and lake regions contain the largest proportion of silt and clay, the 
former containing over 50 per cent and the latter over 25 per cent in the soli 
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aod 65 per cent in the subsoil. The white sand or scrub of the lake region 
and east coast contains the. least clay and is the poorest soil listed. 

The chemical analyses indicate that as a whole the soils of central Florida 
generally contain less potash than those of northern Florida or of any equal 
area a few hundred miles farther inland. The scrub and dune soils are low 
in potash. Lime like potash is as a rule most abundant in the rlche>st soil, and 
vice versa. 

Soil survey of Winnebago County, Iowa, W. E. Thabp and (3. H. Artis 
(U, 8. Dept, Agr., Adv, Sheets Field Oper. Bur, Soils, 1918, pp. SI, fig, 1, map 
1 ), — This survey, made in cooperation with the Iowa Experiment Station, deals 
with the soils of an area of 255,360 acres lying wholly within the Wisconsin 
drift area in northern Iowa. The topography ranges from very gently undulat- 
ing to rolling with limited areas to the east where morainic ridges and knobs 
are common features. In the central and eastern townships there is said to be 
mucli land that originally required artihcial drainage. Nearly all of this has 
been reclaimed. 

Glacial deposits form the surface of the entire county and are the parent 
materials of all the soils. Including muck, peat, and meadow, 8 soil types of 
5 series are mapped, of which the Clarion loam, including a rolling and a steep 
phase, and the Webster clay loam cover 73.2 and 10.7 per cent of tlic area, 
respectively. 

Soil survey of Reynolds County, Missouri, H. II. Kbusekopf et al. (U, S. 
Dept, Agr,, Adv, Sheets Field Oper, Bur. Soils, 1918, pp. SO, pis, S, fig, 1, map 1 ), — 
This survey, made In cooperation with the Missouri Experiment Station, deals 
with the soils of an area of 502,400 acres which lies in the Missouri Ozark region 
in southeastern Missouri. In general the surface of the county is rough and 
hilly, being characterized by sharp ridges, steep slopes, and narrow valleys. 
The greater part of the county is drained by Black River, and the run-off is 
said to be rapid. 

The soils of the county are similar to those of the central Ozark region, and 
are characterized by their gray color and high content of chert fragments. 
The upland soils are of residual origin, and the bottomland soils consist of 
alluvial and colluvial materials. Including rough stony land and rlvei'wash, 
14 soil types of 7 series are mapped, of which the Clarksville stony loam, rough 
stony land, and Clarksville gravelly loam cover 47.4, 14.7, and 14.3 per cent of 
the area, respectively. 

Preliminary report on the management of Willamette Valley soils ( Ore- 
gon Sta. Bui. 185 (1921), pp. S-12, fig. i). — ^This is a progress report of work 
conducted partly in cooperation with the Bureau of Soils of the U. S. Depart- 
ment of Agriculture. It Is stated tliat about 50 i)er cent of the soils of tlm 
Willamette Valley have been surveyed, and chemical analyses of each soil type 
in yamhill, Washington, and Multnomah Counties, including 101 samples and 
620 determinations, are presented. 

Field and greenhouse experiments to determine the fertility requirements 
and crop adaptations of the more important soil types of the valley are also 
presented. The soils of the valley are grouped as residual, old valley filling, 
and recent river and stream bottom soils. So far 27 soil series have been 
established. The analyses indicate that with comparatively few exceptions 
the surface soils are well supplied with nitrogen in the form of organic 
matter. All of the heavier soils are said to be well supplied with potassium. 
The Indications are that phosphate fertilizers will give good returns on the 
hill soils and on valley soils that have been heavily cropped to grain. 

Drainage is ronsidored to be the first step in the reclamation of one-third 
of the land in the valley floor, and it Is thought that proper supplemental 
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irrigation will pay on the naturally drained free working* soils of the stream 
bottoms where water Is readily available and applied to late-season and in* 
tensive crops. 

The general use of farm manure has been found to be profitable on the 
soils of Uie valley, and on soils deficient in sulphur, gypsum has been found to 
be profitable when used as a top-dressing on clover and alfalfa. Profits from 
liming are said to be more certain on the red hill soils and worn grain lands 
ill the more humid sections, and on the heavily tilled soils previous to seeding 
down clover. The Indications are that potassiuiu Is not likely to prove profitable 
except on deep peat soils. 

The management of several types of western Washington soils, M. E. 
McOollam {Washington Sta., West, Wash, 8ta, Birno, BuLy 9 {1921) y No. 5, pp. 
67-71). — Brief popular information is given on the management of gravelly 
sandy loam soils of the Everett and Spanuway series and of muck and peat 
soils. . 

Agricultural soils in the vicinity of Perugia [Italy], P. Phincipi {8taz. 
8 per. Agr. JiaLy 55 {1920) y No. 10-1 ty pp. SSJi-S92). — Physical, chemical, and 
geological studies of the soils of Perugia and vicinity in Italy are reported. 

The agricultural soils of the region are grouped as being of autochthonic 
and transported origin. The former group includes true red soils, calcareous 
red soils, siliceous soils, argillaceous soils, calcareous sandy soils, siliceous marl, 
marly soil, calcareous marly soil, and calcareous dolomitic soils. The latter 
group includes calcareous clay detritus, calcareous gravel, siliceous sand, clay 
and marl soils, and sandy clay soils. 

Investigations and experiments at the Moor Experiment Station in 
Bremen, B. Tackr {Mitt. Vcr. Ford. Moorkult. Dent. ReichCy 30 {1921) y Nos. 
JOy pp. 227-232: Ity pp. 2^3-21^7). — The first two studies of a series conducted 
on moor soils are reported in these papers. 

I, The action of ammonium hicarhonatc on moor and sand soUs. — Pot experi- 
ments begun in 1915 with oats on upland moor soil and sand soil, to determine 
the value of ammonium bicarbonate as a source of nitrogen as compared to 
sodium nitrate and the fertilizing value of a mixture of ammonium bicarbonate 
and superphosphate, are rt^ported. 

The ammonium bicarbonate is a product of the introduction of aii excess of 
carbon dioxld into ammonia solution. It was applied as a top-dressing and 
also mixed with the soil to a depth of 5 cm. (about 2 in.). Its nitrogen was 
as active and in some cases more so than that of sodium nitrate. The super- 
phosphate mixture was not very effective as a phosphoric acid fertilizer on 
the moor soil, but gave good results on the sand soil which was deficient in 
phosphoric acid, 

II, Pot ewpet*iments ivith lowland moor soU. — Experiments begun in 1918 on 
a lowland moor soil rich in nitrogen are reported in which the influence of 
fertilization with phosphoric acid and potash was studied, with particular 
reference to the relation between grain and straw in the oats and rye crops. 
No indications of exhaustion were evident the first two years. In tlie third 
year there was marked evidence of an exhaustion of natural potash in the 
soil, and also some evidence of phosphoric acid exhaustion. These results are 
taken to indicate the relatively small supply of available phosphoric acid and 
potash in such soils. A heavy fertilization with either potash or phoi^horic 
acid alone did not produce a marked increase in crop. In the third year where 
no potash was added the ratio of grain to straw was very wide. This ratio 
approached the usual field ratio on treated soils in the last two years, and 
was much narrower than during the first year. Where potash was applied 
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there was a relatively large increase in grain yield as compared to the straw 
yield. 

It is concluded that on moor soils which are rich In nitrogen the question of 
potash exhaustion should be considered in connection with efforts to increase 
the ratio of grain to straw. The ratio of the available phosphoric acid and 
potash in the soil may also be of considerable significance in this coimection. 

A successful cooperative experiment on a potash-hungry peat of doubt* 
ful lime requirement, F, J. Alway, P. R. McMillbb, and C. O. Rost (Jour, 
Amer, Peat Soc., H (1921), No, S, pp, 5-18, pis 4 ), — ^An experiment conducted 
by the Minnesota Experiment Station on the Forest Heights, Minn., bog is 
reported, in which clover, barley, fiax, corn, sunflowers, potatoes, beets, and 
cabbage were used as trial crops. The soil is a tyi)ical peat from 1 to 6 ft. 
deep, of distinctly acid reaction and so low in lime that its requirements for 
the mineral were doubtful. 

It was found that the lime supply was sufficient, and that the addition of 
lime was without beneficial effect on crop yields. The use of nitrogenous 
fertilizers was also unnecessary, but applications of both potash and phosphate 
were essential for maximum yields. Potash used alone was of marked benefit 
to most crops, but phosphate used alone was without effect and in some cases 
detrimental. 

The improvement of peaty soils. — If, The silty and sandy peats, E. J. 
Russell (Jour, Min, Agr, [London^, 28 (1921), No, 1, pp. S2-$5 ), — In a second 
contribution to the subject (E. S. R., 45, p. 422), analyses of silty and sandy 
peat soils found In different localities in England are presented and discussed, 
and methods for their improvement are described. 

These soils are said to form a transition between the true peats and true 
soils. They occur in conditions where bacterial action proceeds more slowly 
than in ordinary soils and more quickly than in true peats. They present 
greater possibilities for reclamation than the peats and usually have the same 
defects, such as wetness, acidity, and lack of phosphates, but in a less In- 
tense form. 

The claying of fen soils, W. S. Mansfield (Jour, Min, Agr. ILondofi], 28 
(1921), No, 5, pp. 412-418, pi, I).— The method of claying true fen soils which 
are light, black in color, and contain a very high percentage of organic matter 
is described and illustrated. 

The top soil may contain over 50 per cent of organic matter, and in the 
subsoil the high organic content is even more marked until a layer of unadul- 
terated peat is struck. Under the peat is either sand and gravel or clay. Black 
land overlying clay is said to be superior in every way to that overlying 
sand and gravel, and if the clay is within 4 ft of the surface the process of 
claying the top soil is facilitated and cheapened. 

In the process of claying, parallel trenches are excavated 13 yds. apart across 
the field and the clay under the subsoil distributed over the surface soil. The 
excavated peat and organic soil is returned to the bottom of the trench and 
serves to improve drainage conditions. Such treatment Is valued on a 7-year 
basis, but it is thought that its effects will last for 15 years. The most im- 
portant benefits seemed to be consolidation and drainage. 

Investigations in dry farm tillage, M. A. McCall and H. P. Holtz (Wash- 
ifWton 8ta, Bui, 164 PP* bulletin experimental data 

are presented and discussed which are based on conditions as they exist in 
those parts in the State of Washington where the annual rainfall is 15 in. or 
less. The soil types in that region vary with elevation and rainfall, the sandimr 
soils being fbund at the lower elevations, as is also the lightest rainfall. The 
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soil types range through sandy soils, fine sandy loams, very fine sandy loams, 
and silt loams. The sandier types are subject to drifting. 

Field experiments were conducted at the Adams Substation on two series of 
^«acre plats, which were alternately fallowed and cropped, one series being in 
fallow and one in crop each year. All were treated the same, except in prepar- 
ing and maintaining the fallow. 

Under the conditions of the localities in question moisture is the direct 
limiting factor in crop production, and the summer fallow system of tillage for 
the conservation of moisture is necessary. Moisture conservation is said to 
depend on the absorption and retention of precipitation, and tillage operations 
should be planned to control these processes in so far as possible. In this dis- 
trict the regulation of absorption is considered to be the most important factor 
in determining tillage methods. With a light intermittent rainfall, followed by 
drying winds, a comparatively firm soil condition was found to favor absorption 
tlie most, while a loose soil condition hinders the process. Under conditions 
where a loose soil is unfavorable in moisture absorption, the detrimental effect 
is in direct proportion to the loose solL 

At a moisture content near the field' capillary capacity for a given soil type 
the soil tends to settle or naturally reftrm itself to the greatest degree after 
stirring. Under such conditions plowing or other tillage may be deeper without 
an equally detrimental effect on absorption. At a lower moisture content a soil 
tends to remain in a more loose condition after being stirred. As the moisture 
content of the plow layer diminishes. It is pointed out that plowing or other 
tillage should be more shallow in order to avoid the detrimental effect of the 
loose soil on absorption. 

The lower the average rainfall, the more shallow should be the average 
depth of plow ing. In general, depth of plowing should decrease with the ad- 
vance of the spring season. Itctention of moisture is best accomplished by early 
spring preparation of the fallow afid the control of weeds. Variations in soil 
type and in the average annual rainfall give varying results from any specified 
oi;>eration or system. 

Efficiency of fertilizers and other manures {Rhode Island 8ta. Rpt. 1920, 
pp. 7-9). — ^^'’he results of general fertilizer studies to determine the best sources 
of the important fertility constituents for different crops are briefly summarized. 

Artificial farmyard manure, H. B. Hutchinson and B, H. Righabds {Jour. 
Min. Agr. [London), 28 {1921), No. 5, pp. S9S-Jfli, figs. 2). — ^Experiments con- 
ducted at the Rothamsted Experimental Station to investigate the possibility of 
converting straw into manure without the Intervention of live stock are reported. 

From these experiments a method was devised by which straw can be converted 
into a substance having many of the properties of stable manure. In a con- 
siderable number of preliminary exi)erlments to secure obvious breakdown and 
color changes in fermenting straw, the most promising results were obtained 
when the straw was subjected to the action of a culture of aerobic cellulose- 
decomposing organisms {Spirochaeta cytophaga). Further inquiry developed 
that this effect was due mainly to the indirect effect of the mineral substances 
contained in the culture fluid. 

It was found that the most essential factors making for the production of 
well rotted artificial barnyard manure are air supply, suitable temperature, and 
a suitable supply of soluble nitrogen compounds. It was established that 
characteristic breakdown changes in straw remain suspended when a free supply 
of air is excluded either by Intense consolidation or by immersion of straw in 
liquid. The fermentation appeared, therefore, to he an essentially aerobic one, 
at least in its early stages, and the typical disintegration of the straw with the 
production of dark colored plastic material did not take place in the absence 
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of air. Also, the color of aerobically produced manure was rapidly reduced 
when oxygen was excluded. 

Hepeated experiments showed that the most rapid breakdown of straw oc- 
curred when some source of available or indirectly available nitrogen was sup- 
plied, and then only In those cases where the reaction of the solution was neutral 
or slightly alkaline. Neither ammonium sulphate nor caustic soda were effective 
in this respect, since with the former the medium soon became markedly acid 
and with the latter the nitrogen was lacking. The addition of nitrogen In the 
form of urine, urea, ammonium carbonate, or peptone within certain concentra- 
tions immediately caused rapid decomposition changes, resulting In the produc- 
tion of dark colored, well disintegrated, structureless material closely resembling 
well rotted manure. 

It was brought out that it is of no less importance that the quantity of nitrogen 
added should not exceed a definite amount either actually or in concentration. If 
the concentration of ammonium carbonate produced from the decomposition of 
urine or urea exceeded a definite limit, straw breakdown changes were not only 
definitely held up hut continued to he inoptiratlvo until by volatilization the 
concentration or alkalinity was reduced to the upper limit of growth of the micro- 
organisms. This is regarded as particularly important since the highest concen- 
tration for rapid breakdown was found to be appreciably below that of the 
weakest undiluted urine. In this connection it was found impossible to produce 
well rotted manure by the use of neat urine without considerable losses. Further 
experiments showed that, in addition to the two phases in which straw over- 
loaded with nitrogen loses It to a definite degree and In which straw with the 
requisite amount of nitrogen may undergo rotting without appreciable loss, 
there exists a third phase in which undersaturatert straw, by the agency of 
microorganisms, exhibits a well marked property of picking up nitrogen, par- 
ticularly in the form of ammonia, until the same final content of nitrogen in the 
rotted product is attained. It is therefore concluded that in two different but 
adjacent portions of fe^enting straw, the one overloaded with and the other 
lacking nitrogen, the former portion loses and the latter accumulates nitrogen 
until a common level is approached. 

In general It was found tliat when straw has worked from an unsaturated 
to a stable phase, little or no free ammonia is to be found, but that straw 
which commences with an excess of nitrogen appears to hold, when in a fer- 
mented state, upward of 14 per cent of its nitrogen in the form of ammonia 
so long as the material is in a moist condition. Desiccation led to almost 
complete loss of ammonia. 

It is concluded that the amount of nitrogen necessary for pronounced rot- 
ting and the amount which straw is capable of fixing In the form of ammonia 
are identical, and that, in general the figure varies only between 0.7 and 0.75 
parts of nitrogen per 100 parts of dry straw. 

The experiments further showed that urea and ammonium carbonate are the 
most suitable carriers of nitrogen for this purpose, but owing to their cost 
alternative sources of nitrogen in the form of cyanamld and ammonium sul- 
phate have been used with success. The latter, however, must be used with 
lime. 

The mineral resources of the State of New York, D. H. Newland (N. Y. 
State Mueewn Bui 22S-2S4 pp* 315, pis, 5, figs, 2^).— This report Is 

intended to serve as a general guide to the mineral resources of New York. 
It presents the principal facts regarding the character, occurrence, and pro- 
duction of the useful minerals with reference to particulars of the local fea- 
tures that bear upon their industrial utilization. It contains sections on gyp- 
sum, marl, peat, and limestone. 
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Origin of brown coal and kaolin in tertiary middle Germany, R. Lang 
{Jahrh, Halleschen Verhand. Erforsch. MitteldeuUch, Bodemchdtze^ Uo. 2 
{1920), pp, 65--92, figs. 4).— Data from different sources are summarized to 
show that tlic brown coal occurrences in middle Germany were formed in & warm 
damp climate in deep swamps, and that the kaolin deposits owe their origin 
to the action of the run-oif water from these swamps, which was saturated 
with raw humus. 

The peat exhibit, W. 1.. Fisher {Phila. Mm„ Com. Mm. Handb. Exhibits, 
No. S {1920), pp. 57, figs. 28). — This handbook describes the peat exhibit in the 
Philadelphia Commercial Museum. It embodies a brief statement of the forma- 
tion and occurrence of peat and of its uses throughout the world. Special 
attention is called to the vast deposits of pi^at in the United States, and lines 
are suggesed for their possible development. 

Phosphate rock in 1920, R. W. Stone {U. 8. Oeol. Survey, Min. Resources 
V. 8., 1920, pt. 2, pp. 27--35, fig. 1). — Data on the production and export of phos- 
I»hiite rock in Ihc United States during 1920 are reported and discussed. 

It is stated that the phosphate rock sold in the United States amounted to 
4,103,982 long tons, an Increase of 80 per cent over 1919. The total quantity 
of phosphate rock mined in 1920 was 3,975,001 long tons, or an increase of 
115 per cent over the output in 1919. South Carolina and Wyoming were the 
only States in w’hlch production decreased. 

The stocks ri^iwrted on hand at the end of 1920 were about 537,000 long tons 
as compared with 555,000 tons at the end of 1910. The stoidis in Florida 
deiToascd from 521,000 to 470,000 tons, but stacks in Tennesset* increased from 
31,000 to 59,700 tons. Only about 5,500 tons of rock were on band in South 
Carolina at the end of the year, and in Kentucky and the Western States the 
stocks were negligible. 

In 1920, for the first time since 1913, exports wore more than 1,000,000 tons. 

The total output of phosphate rock in the Western States in 1920 was 55,609 
long tons. It i.s also stated that during 1920 about 72,801 long tons of raw phos- 
phate rock were sold for direct application to the soil. 

Some experinieiits bearing on the results of exposure of superphosphate 
to ordinary weather conditions, A. J. Perkins {Jour. Dept. Agr. So. Amt., 
2/f {1921), No. 8, pp. 554 , 55 J, 557-55,9). — Experiments to determine the influ- 
ence of weather con<litions on the chemical composition of superphosphate ex- 
r>osed in hags are reported. 

Ordinary standard superphosphates containing 36 per cent of tri-calcium 
phosphate rendered water soluble were exposed to all weather conditions for 
12 successive months. It was found on analyses at the end of this period that 
exposure to the weather resulted in a mean loss of 3.1 per cent of water-solu- 
ble phosphate, calculated on a moisture-free sample, with a maximum of 6.2 
per cent. The loss of water-soluble phosphate by ordinary reversion was only 
about 1 per cent after 12 months’ storage under cover. 

It is concluded from these results that when bags of superphosphate are 
accidentally exposed to the weather the loss of soluble material is not so 
great as is usually supposed, and that aside from caking and subsequent sow- 
ing difficulties, the supenffiosphate will not suffer very materially from occa- 
sional showers. It is further concluded that an appreciable difference be- 
tween the composition of the manure and the guarantied analysis is not neces- 
sarily due to careless storage. 

Hesults of phosphoric acid fertilization, Enoelhann {Deut. Landw. 
Presse, 48 {1921), No. S9, p. 1897).— Data from experiments with five different 
crops on the fertilizing action of complete and incomplete fertilizers are re- 
ported. 
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While nitrogen and potash fertilizers gave good results, phosphoric acid in 
the form of superphosphate gave negative results in a number of cases, both 
when used alone and when used in conjunction witli other fertilizers. These 
results are taken to indicate the importance of a proper selection of fertilizers 
on the basis of the increased yields which can be obtained. It is concluded 
that with the present high price of superphosphate in Germany the highest 
profitable yield is not always to be obtained from a complete fertilizer. 

The old and new phosphate fertilization, M. von Wbanqbll (Arh, Deut, 
iMndw. Geaell,, No, iOl {1920), pp. 61 - 67 ). — The results of several series of 
studies are summarized which showed that crops vary widely In their ability 
to assimilate phosphoric acid from difficultly soluble phosphates. Crops with 
small assimilating capacity were not particularly aided in this respect by sup- 
plementary fertilization or by varying the soil reaction, except when a dis- 
tinctly acid reaction was produced. Crops with large assimilating capacity 
for insoluble phosphoric acid were independent in this respect of supplementary 
fertilization and soil reaction. 

Crops are therefore classed as phosphoric acid consumers and phosphoric 
acid dissolvers. Ash analyses of both types of crop showed about the same 
phosphoric acid content, but the second group showed an extraordinarily high 
lime content. 

Changing sour soils {Rhode Island Sia, Rpt. 1920, pp, 12, IS). — The results 
of studies in progress on acid soils with high-magnesiurn and high-calcium 
limestones and other lime products are briefly summarized. 

Actual cost of lime at the farm, B. O. Fippin {Natl. Idme Assoc., Trade 
Bui. 102 {1921), pp. [-#^1, figs. 2). — Popular information on how to calculate the 
costs of dlfPeront forms of lime are presented in this bulletin. 

Lime and ground limestone.— Methods of production, W. li. Nbwnham 
(New Zeal. Jour. Agr., 22 {1921), No. S, pp. 132-^1^2, figs. 5). — Idmo burning anrt 
grinding plants suitable for the individual farmer or an association of farmers 
In New Zealand are described and illustrated. 

The successful recovery of potash as a by-product from cement kilns, 
O. Krabtjp {Chem. and Met all. Engin.. 2.5 {1921), No. 8, pp. S16-320, figs. 2).— 
I’be difficulties encountered In placing the potash by-product Industry in cement 
manufacture on a paying financial basis are discussed, and a description is 
given of a successful plant in which the cement dust Is 8ei)arated from the 
potash by spray washers prior to electrical precipitation. 

Fertilizer experiments with gas plant waste water, H. Otto (handw. 
Jahrb., 52 (1919), Ergdnzungsh. 1, pp, 76-81, figs, g).— -Fertilizer experiments 
with gas plant waste water on garden crops are reported. It Is stated that this 
water contains from 1.6 to 3 per cent of ammonia and numerous different acids. 
It was found that the gas water is a useful fertilizer for garden crops and 
flowers. However, it was necessary to apply it to the soli as early as possible 
before planting, preferably In the winter, In order to prevent injury to crops. 
It could not be used to any advantage as a top-dressing, but was useful In a 
compost. 

Coal and coke ashes as fertilizers, Heinb {Landw. Jahrb., 52 {1919), 
Ergdnzungsh. 1, pp. 98-105). — Chemical analyses of coal and coke ashes showed 
that their composition varied widely, but that they were uniformly deficient in 
plant nutrients as compared to wood ashes. They were found to contain silica, 
iron, lime, find sulphur compounds. Both sulphlds and sulphates were present. 

Fertilizer experiments with these ashes on vegetable soils are reported, show- 
ing that while certain vegetables are undoubtedly sensitive to their toxic action, 
garden soils rich in humus may in general be profitably treated with as much 
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as 25 per cent coal and coke ashes some time before planting. Such treatment 
was found to favor plant growth and Increase crop yields. 

The opinion Is expressed that the favorable action of coal and coke ashes on 
acid humus soil is due to their lime content and general alkalinity, and to their 
decomposing action on organic composts. 

Experiments with radio ” manure. — The effect of coal dust on crops, 
T. H. Pattkrson {New Zeal, Jour, Agr., 22 {1921), No. S, pp. 1 62-166). 
dressing experiments with grass on heavy loam soil and with pasture on so-called 
gum soil, to determine the influence of so-called radio manure, are reported. 

This manure Is composed of a small amount of readily available phosphate, 
burnt lime, and coal dust. Its action was compared with that of the lime and 
phosphate alone and combined. Increases were obtained with this manure, but 
greater Increases with superphosphate alone and with superphosphate and lime. 
The use of coal dust alone showed a depressing effect on grasses and clovers. 

It is concluded that this fertilizer can not claim its value from the coal dust 
used but from the phosphate and lime It contains, and in addition that the coal 
dust adversely affects the good effects of the other Ingredients. The experi- 
ments are to be continued. 

Inspection of commercial fertilizers, P. H. Wessels {Rhode Island Sta. 
Ann, Fert. Oirc., 1921, pp, 8-12 ), — This circular contains the results of actual 
and guarantied analyses of 99 samples of fertilizers and fertilizer materials, 
including limes and wood ashes, offered for sale In Rhode Island during 1921. 

AGaiCTTLTTJRAI BOTANY. 

Botany with agricultural applications, J. N*. Maktin {New York: John 
Wiley Jc Sons, Ine.; London: Chajmmn d Hall, Ltd., 1920, 2. ed., rev., pp, X/I-j- 
604, 490 ). — In the preparation of this edition several portions of the text 

as originally presented (E. S. R., 41, p. 96) have been rewritten in the interest 
of precision, clearness, and applicability to other lines of work. The most ex- 
tensive changes are in the treatment of heredity and evolution. The subject 
matter and presentation remain otherwise practically the same. The new title 
is intended to express the more appropriately the character of the book and its 
purpose, which Is to present the fundamental facts of botany, primarily, but as 
closely related to practical problems. 

Elements of vegetable biology, L. Cabapezza (Elementi di Biologia Vege- 
tale. Palermo: Ant. Trimarchi, 1920, pp. XXIVA-184, figs, 155 ), — ^This ele- 
mentary book Is intended for use by academic and technical students. 

A summary of forest botany and tree biology, L. Chancebel {Prdds de 
Botanique Forestih'e et Biologic de VArbrc, Paris: Berger-Lemault, 1920, pp. 

191 ). — The first main section of this work (which is primarily 
devoted to forest growths) deals with the vegetable cell and its contents, mate- 
rials derived from protoplasm, development and Increase of cells, and vege- 
table tissues; the second with anatomy (morphology, external and internal, 
of angiosperms and gymnosperms) ; and the third with tree physiology, in- 
cluding properties of wood (physical and chemical), nutrition, and reproduc- 
tion. 

Agricultural bacteriology for students in general agriculture, H. L. Rus- 
sell and E, G. Hastxnqb {New York: Century Co„ 1921, pp, XIV ^868, figs. 
68 ), — ^The main purpose of the text here presented is to give the essential facts 
concerning the relations of microorganisms to daily life (especially to that of 
the farm) without confusing detail. The bacterial diseases are chiefly those 
of animals, one chapter only dealing with plant diseases. 

89828-*— 22— ——*3 
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InteriiAtloiivl catalogue of aclontific literature. K — Bacteriology; QE — 
Serum physiology (Internath Cat. Sci. Lit,, H {1920), pp, Vni+S5i-\-lS2^ 
22 )* — ^This volume contains mainly tlie literature of 1914» but as In previous 
issues (E. S. lt.» 43, p. 227) some of earlier years. 

An ecological study of the Big Stone and Lake Traverse region of the 
Dakotas and Minnesota, li. H. Pammel {B. Dak. State Hart, Soc. Atm. Rpt., 
17 (1920), pp. 207-210)'. — ^The regions here considered embrace the watershed 
of the Red River of the North, draining toward the Hudson Bay, and that of 
the Mimiesota River, draining toward the Gulf of Mexico. 

Study of a section of the Oregon coast flora, M. B. Peck {Iowa Acad. Sri. 
Proc., 26 {1919), pp. SS7-^2) paper, giving brief descriptive accounts of 
a large niunber of genera and siJecies, represents a somewhat detailed study 
of a section of the Oregon (ioast in Lincoln County, some significant conditions 
in which are described. 

Supplemental list of plants front southeastern Alaska, J. P. Andebbon 
{Iowa Acad. Sci. Proc., 26 {1919), pp. S27-$S1). — As a result of further collec- 
tion and study of material (E. S. R., 37, p. 526), the author lists, as from 
localities Indicated, approximately 30 families, 70 genera and 80 siKJcies. 

Floral aspects of British Guiana, A. S. Hitchcock (Smithm. Inst. Ann. 
Rpt., 1919, pp. 29S-S05, pis. 12, figs. S). — A jiopular account is given of the flora 
of British Guiana as observed by the author during a visit to that country in 
1919 and 1920. 

Flora of Jamaica, W. Fawcett and A. B. Rendle {London: Brit. Mm., 1910, 
vol. 1, pp. XIX+150, pis. 82; 1914, vol. 3, pp. XXJy-}-280, pis. 5, figs. 113; 1920, 
vol, 4, pp. XV +369, figs. 114). — This work was planned to give a complete and 
systematic account of the flowering plants of .lamaica and w’as estimated to 
occupy six volumes, of which only three have yet become available. Volume 1 
deals wdth the Orchidaceae, the remainder of the monocotyledons is to form the 
subject matter of volume 2, and the dicotyledons are' e»stiinatcd to occupy the 
remaining four volumes. The descriptions have been drawn up with special 
reference to specimens from the West Indies, use having been made of material 
from large collections, which are indicated. 

New Zealand plants and their story, L. Cockayne {Wellington: New Zeal. 
Bd. Sd. and Art, 1919, 2. ed., rewritten and enl., pp. XV +248, pis. 65, figs. 14 ). — 
This book in its original form was chiefly an adaptation of material selected 
from articles published in newE^apers and in magazines named, and w^as (it is 
stated) the first attempt to pursue the study of plant life in the New Zealand 
biological region as a whole along ecological lines. The treatment was ele- 
mentary, though scientific names as w^ell as conct^pts were employed. The book 
was used as a text in the university colleges. This (second) edition is virtually 
a new book, having undergone radical rearrangement and received much addi- 
tional material. 

Occurrence and cansatipn of parthenogenesis among plants and animals, 

H. Winkler {Verhreitung und Ursache der Parthenogenesis im Pfianzen- und 
Tierreiehe. Jena: Qastav Fischer, 1920, pp. VI +231). — ^This contribution Is 
said to present the results of studies carried on for a number of years. The 
respective chapters deal with the significance of parthenogenesis In Chora 
orimta, the occurrence of parthenogenesis among animals, the possibility of In- 
definite asexual propagation, the cause of parthenogenesis, and definitions of 
parthenogenesis and apogamy. 

An extensive bibliography is appended. 

Anatomical studies on the tribe Trifolieae, A. V^chot {Btudes Anafo- 
miques sur la Tribu des THfoUdes. Thesis^ Facnlt. Sci. Univ. Paris, 1920, pp. 
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37i, figs. IS), — This study includes species of the genera Ononis, Medicago, 
Melilotus, Trifolium, and Trigonella. 

Interspecific hybrids in Crepis» R B. Babcock and J. L. Collins (Cal, 
Vniv, Pubs, Agr, Sci.^ 2 (1920), No. 5, pp. 191-20^^ pis. 3), — In order If possible 
to throw some light on the relation between individual chromosomes and particu- 
lar somatic characters, the authors have given considerable attention to the 
genetic investigation of C, capUlaris (virens) and C. iectoruni, which possess 
low chromosome numbers and are therefore convenient for the purpose of such a 
study* 

It was found that in case of the interspecific hybrids here obtained reciprocal 
crosses are equivalent. The Fi shows dominance of tectorum cotyledon char- 
acters and hybrid vigor, as expressed by the increased size of the seedling parts. 
Absence of complete organization and coordination of the functioning systems 
is noted as causing the death of the plant at the end of the cotyledon stage. 
This and other results here reported indicate the desirability of making pre- 
liminary experiments in hybridizing all the species of Crepis that give promise 
of having value for genetic Investigations. Experiments with other species were 
begun. 

Inbreeding and crossbreeding in Crepis capillaris, J. L. Collins (Calif, 
llniv. Pubs. Agr. 8ci., 2 (1920), No. 6, pp. 205-216, pis. S). — The natural expecta- 
tion that the germ plasm of an old wild species would be found on investigation 
by breeding experiments to have been largely purified of genes resulting in 
harmful and abnormal characters by the elimination of weak forms through 
natural selection was not sustained by the results of this work Crepis, a 
partially cross-pt)llinated plant. 

Inbreeding in this plant causes conditions in some ways similar to the con* 
ditions produced by inbreeding in maize. The maximum reduction appears to 
be reached in the third and fourth generations. Crossing the inbred strains 
with other strains produces vigorous, rapidly-growing Fi plants. Inbr‘Ml plants 
show a slower rate of development during growtli. Some inbreil strains showed 
pollen sterility by a reduction in the number of mature jKdlen grains. 

On the selection of Hevea brasiliensis (Hog. Dot. Card. Kew, Bui. 
Inform., No. 4 (1920), pp. 113-119). — An account is given of contributions 
relevant to generative and vegetative selection in H. brasiliensis, with par- 
ticular reference to high latex yield, which appears to be a resultant of several 
factors. 

Steps are said to have been taken by Cramer at Buitenzorg looking toward 
the establishment of a standard garden containing every type of Hevea, in 
order to furnish abundant material for the breeding of desirable varieties. 

Multiple allelomorphs and limiting factors in inheritance in the stock 
(Matthiola incana) • E. R. Saunoebs (Jour. Genetics, 10 (1920), No. 2, pp. 
149-178, pis. 2, figs, 3), — Details and summaries are given of results in the 
study of varieties of Matthiola, including the intermediate form described in 
earlier accounts as half-hoary (E. S. R,, 35, p. 731). 

It seems clear that the tw'O familiar garden types, the fully hoary and the 
wallflower-leaved, are not isolated forms as hitherto considered but forms 
representing the end terms in a graded series, each member of which has 
a distinct appearance and l)ehavior corresponding to its factorial composition. 
Between the two extremes oi*curs a series of forms which has been divided into 
two groups, tlie partially hoary and the subglabrous. The various inter- 
mediates are discussed in detail. 

Plant eoIors« H, Kraekbb (Amer. Jour. Pharm., 93 (1921), No. 6, pp. 4H- 
41$; also in Pharm. Jour, and Pharm. (London}, 4- 93 (1921), No. 3023, 
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p, $27 ), — briet systematic statement is attempted of what has been estab- 
Hshed regarding the characters and behavior of plant colorants. 

Some experiments on the modification of color in plants* H. KRAfiiTEB 
(Amer, Jaur, Pharm,, 92 (1921), No, 6, pp, ^19-418), — This paper reports experi- 
ments conducted some years previously with a view to modifying color in 
flowers. 

Subsequent studies show that pigment in the flower is distributed in* four 
ways. The pigments are usually In epidermal cells as in the rose and pansy, 
though the pigment may occur in subepidermal cells as in wild hyacinth, In 
mesophyll layers as in Mertensia, or in the conducting tissues surrounding 
the mestome strands In the flower as in blue hyacinth. 

The present state of research regarding organic nutrition of plants, 
T. Bokobny (Landw. Jahrh,, 51 (1917), pp, Hl-173), — The author confirms his 
conclusions formerly reached (E. S. R., 42 p. 433), naming organic substances 
found effective as nutrients for fungi and algae, respectively. 

Plant foods, A. Angtolini (Coltimiore, 67 (1921), No, 22, pp, 114-tl7, fig, 
1), — ^A brief statement Is made regarding the need and use by plants of nitro- 
gen, phosphoric acid, and potash in the soil. 

Studiies on the food relations of Fnsarinm lini, Y. Tochinax (Ann. 
Phytopath. 8oc. Japan, 1 (1920), No. 3, pp. 22-33). — It is stated as the result 
of S5"sternatic studies that iniilin and glucose proved to be the best carbon 
sources and lactose to be the poorest carbon source for F. lini. Polysaccharlds 
were favorable and organic acids unfavorable as carbon sources. Malic and 
fumaric acids have in some respects unequal nutritive value. This fungus in 
racemic acid solution seems to as.simllate d-tartarlc acid better than 1-tartarlc 
acid. Succinic acid is the most favorable carbon source among these acids. 
Phenol derivatives often check development. 

As a nitrogen source, organic nitrogen compounds are superior to inorganic 
nitrogen salts. Ammonia nitrogen and nitrate nitrogen are equally good, 
nitrite unsuitable. Amids are generally good nitrogen sources, asparagin the 
best of all. 

Developmental movements of plants, K. Goebel (Die Entfaltungsbeweg- 
ungm der Pflanzen und deren Tcleologiache Deuiung. Jem: Oustav Fischer, 
(1920), pp. VTI-\-4SS, figs. 2U). — The 10 sections of this book deal with the 
forms and phases of growth and other movements In plants and their apparent 
significance. 

The physiology of light in plants, P. J. Meyee (Naturwissenschaften, 8 
(1920), No. 43, pp, 842-851, figs. 5). — ^An account, mainly bibliographical, is given 
of studies regarding light (or darkness) and germination, growth, assimilation, 
movement, and the injurious effects of ultraviolet rays in connection with plants. 

Excretion in plants, P. C. van deb Wolk (Naturw, Wchnschr,, 35 (1920), 
No, 41 f PP» 645-651), — ^The author reviews synthetically a number of facts as 
preliminary to a more special study of plant excretion. 

Respiration in sprouting barley, W. Windisch (M^chnschr. Bran,, 37 
(1920), Nos, 20, pp, 174-176; 21, pp. 181-184, fig, 1; 22, pp. 189-191).— mth are 
tabulated herein with discussion regarding the conditions, results, and accom- 
paniments of the germination of barley. 

Transpiration in plants, A. Buboebstein (Die Transpiration der Pfianzen. 
Jena: Gustav Fischer, 1920, pt. 2, pp. 264* fio^, 18), — ^The present volume, said 
to be supplementary to the volume of the same title appearing in 1904, contains 
81 chapters and a bibliography of about 500 titles. 

Root contraction, M. B. Ohdbch (Plant World, 22 (1919), No. 11, pp, 337- 
340 , fig, 1), — A brief review of evidence is considered to show that roots become 
shorter during development, the parenchymatous tissues being the seat of activ- 
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ity, cork and vascular trace remaining passive, and the cork being ultimately 
crushed. A region may be distinguished where wrinklings appear and shorten- 
Ing may be measured, a second region where no wrinklings are visible (though 
shortening may be detected by measuring), and a region showing no change. 
In dicotyledons the trace curves in waving fashion, while in monocotyledons 
the vascular bundles remain practically straight. 

The formation of organic acids by Aspergillus niger, F. Elfvinq {Of vers. 
Finska Vetensk. 8oc. Forhandh, 01 (1918-19), Afd. A, No, 2, Art, 15, pp, 1-23 ). — 
A, niger on a pure solution of dextrose or of saccharose is said to produce 
abundantly oxalic acid. This is later utilized in part by the fungus, which be- 
haves similarly on solutions of milk sugar, mannit, Inulin, dextrin, glycerin, and 
asparagin. Acid formation is increased by alkalinity in the solution, particu- 
larly at low temperatures. On a complete nutrient medium with ammonium 
(hlorid or sulphate as nitrogen source, no oxalic acid is produced. Ammonium 
salts are necessary, but such salts of organic acids are not effective in this re- 
spect. Ap])arently the iiydrogen-ion concentration is significant in this connec- 
tion. Oitrie acid is produced along with oxalic acid, often in larger quantity, 
and is also utilized. Under favorable conditions, other salts are produced. 

Uacial differences are apparent as regards acid production. Calcium salts 
hinder the production of oxalic acid but not of citric acid. Oxalic acid appears 
to bo formed, at least partly, otherwise than as the result of sugar decomposi- 
tion, probably through the decomposition of complex compounds. 

The influence of cold in stimulating the growth of plants, F. V. Oovirx£ 
(SmithHV, Inst. Ann. Rpt., 1919, pp. 281-291, pis. 27). — This i.s a reprint of an 
arllcle previously reported (E. S. K., 44, p. 424). 

The c'lectrical treatment of seeds (Scot. Jour, Agr., 3 (1920), No. S, pp. 

Information is briefly presented in tabular fcu-m with discussion, as 
eni))odied in notes credited to Lauder regarding tests of the Wolfryn elect ro- 
cliemical process for the treatment of seeds to improve the yield and quality 
of economic plants. The experiments as detailed showed little or no influence 
of electrical treatment. 


FIELD CEOPS. 

Field crop yields in New Jersey from 1876 to 1910, H. B. Weiss (Sd. 
Mo., 13 (1921), No. 4, pp, 342-349, figs, 10), — A study of the average acre yields 
from 1876 to 1919 of corn, wheat, rye, oats, buckwheat, sweet potatoes, white 
potatoes, and hay disclosed that from 1880 to 1883 all of these crops except 
wheat and sweet potatoes began to yield less, the lowest points being reached 
in the years 1889 and 1890. From 1891 on, the average yields of most of the 
crops gradually increased, potatoes, sweet potatoes, and buckwheat at a faster 
rate than corn and hay. Retrenchment in the purchase of fertilizer because 
of falling prices for farm products, the discontinuance of the extensive use 
of greens and marl after 1875 In New Jersey, and unfamiliarity with commer- 
cial fertilizers, combining to produce a period of depression in the fertility 
conditions, are considered as possible causes of the variation rather than 
climatic factors and loss of natural fertility. 

The .rises of the 10-year average curves exliibited no tendency to follow 
definite cycles arrangeable into up and down periods, as all excepting that 
for oats showed a more or less gradual Increase from 1891 on. From 1882 
to 1890, about 86,000 tons of fertilizer were consumed each year, but from 
1890 the tonnage gradually Increased until at the present time about 150,000 
tons are used annually. The curve of fertilizer consumption from 1890 on 
agrees with the 10-year average crop yield from that date, and it is assumed 
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that such fertilizers are in part responsible for the increase in average yields, 
especially for potatoes, and to a lesser extent for sweet potatoes. 

About 75 per cent of the fertilizer tonnage is used in the southern two- 
thirds of the State, where the bulk of the white potato and all of the sweet 
potato crops are grown. Oilier crops, like corn and grass, are benefiting from 
the large amount of fertilizers used. North of this section are found the bulk 
of the wheat crop, about one-half of the rye, and practically all of the oat and 
buckwheat crops, while corn and hay are generally distributed over the entire 
agricultural section of the State. The fact that hay follows com, potatoes, 
and wheat in the usual rotations practiced In New Jersey and receives less 
fertilizer than the other crops explains its slow rate of increase. Oats not 
being a cash crop, would naturally receive less attention, accounting for the 
little variation in the 10-year average curve. Buckwheat, a minor crop 
received little or no attention in the way of improvement, but it showed a 
higher rate of yield increase than the other ci*ops. Its success, insofar as 
increased yields are concerned, is held due to the improvement wliich took 
place generally. 

In addition to the increased and intelligent use of commercial fertilizers as 
stimulated by the New .Jersey Experiment Stations, other factors helping to 
increase yields are Improved methods of soil management, seed selection, intro- 
duction and extension of the acreage of alfalfa and the other legumes, and 
increased efficiency in controlling injurious insects and plant diseases. 

[Heport of field crops work in Rhode Island, 1920] {Rhode Island Stta. 
Rpt. 1920, pp. 9, JO ). — Tests of soy bean varieties for silage, and different 
legumes in drills with corn, trials of potato vaideties and liybrids, and the 
lirogress of rotations, are described in continuation of previous work (E. S. K., 
44, p. 32). 

[Cooperative experiments with field crops in Ontario] {Ontario Rept. 
Apr., Ann. Rpt. Apr. and Expt. Union, J^i {1919), pp. .9-55). — ^Among the reports 
presented at the annual meeting of the Ontario Agricultural and Experimental 
Union at Guelph in January, 1920, were Results of Cooperative Kxi>erlments in 
Agriculture, by C. A. Zavitz, and Cooperative Experiments in Weed Eradica- 
tion, by J. E. Howitt. 

[Report of field crops work in Antigua, 1917—1020], F. Watts {West 
Indies Imp. Dept. Apr., Antigua Apr. Dept. Hpt., 1917-18, pp. 4, S-13, 15-17, 18, 
19, 2G, 27, 28-31, pi 1; 1918-19, pp. 6-15, 19-24, 24, 25, 27-20; 1919-20, pp. 4-10, 
15, 16, 19 ). — Continuing similar work noted previously (E. S. R., 40, p. 522), 
these pages report the progress of variety tests with sweet potatoes, cassava, 
yams, eddoes, tannias, and sugar cane; field trials with upland rice and mis- 
cellaneous fodder plants ; breeding work with cotton ; storage experiments with 
cow^as and sweet potatoes; and information relative to the cotton, sugar, 
corn, and sisal Industries. Results of variety trials with sugar cane have been 
noted from another source (B. S. R., 45, p. 484). 

[Report of field crops work in St. Vincent, 1919], P. Watts {West Indies 
Imp. Dept. Apr., 8t. Vincent Apr. Dept. Rpt., 1919, pp. 15-20, 21-24).— The 
progress of experimental work and industrial development with field crops Is 
described for the period April 1 to December 31, 1919, in eontinuation of similar 
work (E. S. R., 45, p. 33). 

[Report of field crops work in Tortola, British Virgin Islands], F. Watts 
{West Indies Imp. Dept. Apr., Tortola Apr. Dept. Rpt., 1919-20, pp. 2-4, 6-8 ). — 
This describes tbe continuation of work along the same general lines as noted 
heretofore (E. S. R., 41, p. 729 ; 42, p. 280). 

Report of field trials, 1919—1921, compiled by Y. E. S. Vxckbbs, V. C. 
Fish WICK, and G. H. Gabrad {Kent Ed. Com. and Southeast. Apr. Col, Wye, Rpt 



1922] 


FIELD CROPS. 


227 


Field Trials, pp. 1-11, 14S2), — ^Results are reported of variety tests 

with wheat, winter and spring oats and barley, potatoes, mangels, and sun- 
flowers, and. fertilizer tests with wheat and potatoes, conducted on the South- 
eastern Agricultural College Farm at Wye and on various farms in Kent dur- 
ing the years indicated, 

[Field crops Work in Aberdeen, Scotland] (North of Scot, Ool, Agr., Chuide 
Expts, Craihstone, 1921, pp, 1-S6, S9), — ^This reports the progress of variety 
tests with oats, wheat, barley, potatoes, swedes, turnips, and mangels ; date and 
rate of planting,' size and source of seed, and fertilizer tests with oats and 
potatoes; fertilizer, liming, and seeding trials with turnips; grazing, fertilizei, 
and seeding experiments with pasture ; and plat tests of miscellaneous grasses 
and forage crops conducted at Cralbstone farm near Aberdeen. 

Forage crops in Denmark, H. Fabeb (London and New York: Longmans, 
Green d Co,, 1920, pp, Xll-i-lOO). — In this volume the author explains the In- 
crease In the area of root crops in Denmark from 95,000 to 678,000 acres dur- 
ing the i>eriod 1888 to 1919, inclusive, by citing results of and developments 
following the feeding experiments of Fjord (E. S. H., 6, p. 585) ; the compara- 
tive cultivation tests with strains of roots and grasses, conducted on behalf of 
the State Committee on Plant Culture, by Hoi weg (E. S. U., 29, p. 431; 37, p. 
736; 39, pp. 634, 639 ; 42, p. 135; 43, p, 638), and Llndhard (E. S. R., 29, p. 431; 
37, pp. 734, 735; 40, pp. 136, 232, 534) ; and the guaranty of seed as to purity, 
germination, and other data of analysis, and as to genuineness of the strain, 
through the control of the Dani.sh State Seed Testing Station (E. S. K., 46, 
p. 36), 

Danish agriculture is discussed in a brief foreword by li. Greig. 

[Report of field crops work in Bihar and Orissa, India, 1910—20], A. O. 
Doans kt ai.. (Hihar and Orism Agr, Dept, Hpt, 1920, pp, 1/, 5, 11, li, IT), 16, 19, 
20, 21, 23-25), — Results of variety, fertilizer, and cultural trials with rice, 
wheat, cotton, sugar cane, and miscellaneous forage crops are reportetl in con- 
tinuation of similar work (E. S. R., 44, p. 433). 

[Report of Add crops w’ork in the United Provinces of Agra and Ondh, 
India, 1019—20], H. M. Leake, A. E. Pakb, and L. C, Shakma (United Provs. 
Agra and Oudh, Hpt, Admin, Dept, Agr., 1920, pp. 4~<i, la, 3a, 4a, 10a, lla, 13a, 
1 4a; Agr, Stas, East. Circle Hpt, 1920, pp, 1-lk; West, Circle Hpt. 1920, pp. It, 
12, 13-19, 20-23). — The progress of experiments with various field crops is 
described in continuation of work noted heretofore (E. S. R., 44, p. 632). 

[Report of field crops work in the Union of South Africa, 1918—1920], 
I. B. P. Evans, W, H. Schebffius, H. S. du Toit, M. van Niekerk, and G. 
Nussey (Union So, Africa Dept. Agr. Hpt. 1918-19, pp. 18, 19. 24, 25^, 28, 29, 
62-68, 73, 81-83, Ul-US, 151-158; 1919-20, pp. 8, .9, 40 , 53-55, 69, 70, 75).— These 
pages outline as heretofore (E. S. R., 41, p. 528) the work of the tobacco and 
cotton, grain, and dry farming divisions, and of the chief grain inspector for 
the period April 1, 1918, to June 80, 1920, inclusive. Results are given of labora- 
tory tests of various plants for fiber, paper, dyes, food, and oil. 

Sprays of both sodium arsenate, 4 oz. : 4 gal. of water, and sodium arsenite, 
1 oz. ; 6 gal., were effective in destroying heavy infestations of Mexican mari- 
gold (Tagetes minuta), a troublesome weed widely distributed throughout the 
Union. 

A handbook on cotton and tobacco cultivation In Nyasaland, J. S. J. 
MoOaix (Zomhaf Nyasaland: Oo'Ot„ 1920, pp. 85). — A guide for prospective 
settlers, detailing the various factors and operations Involved in the production 
of cotton and tobacco In Nyasaland. 

Plant propagation (Rhode Island Bta. Rpt. 1920, pp. 13, 14). — Irish Cobbler 
seed potatoes obtained from Maine annually from 1914 to 1917, inclusive, and 
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grown at the station each year since in comparison with new northern-grown 
seed tubers, showed practically no deterioration until 1920, when they averaged 
206 bu. per acre in comparison with a yield of 361 bu. from seed grown farther 
north. Although marked deterioration has been rare with this early variety, 
late varieties of the Green Mountain group have usually shown similar dete- 
rioration in spite of tuber selection. Green Mountain seed tubers grown in 1919 
with fertilizer differing only in two amounts of nitrogen, of phosphorus, or of 
potassium, yielded from 18 to 27 per cent less in 1920 if grown in 1919 with 
the larger than with the smaller applications of these successive fertilizer ele- 
ments. 

Plantings of throe corn varieties made May 11 produced a larger proportion 
of hard ears, less soft ears, higher total yields, and a higher weight per 100 
selected ears than plantings of the same varieties made June 7, exhibiting a 
behavior similar to that noted heretofore (E. 8. R., 44, p. 32). 

The rotation explained {Min, Agr, Prov. Quebec Bui. 70 (1921), pp. 2S, pU. 
2 , 2), — practical discussion of the advantages, characteristics, and appli- 

cation of the rotation in crop production. 

The Food and Drugs Act as It applies to the adulteration of grain, R. E. 
Doolittle (Grain Dealers Jour,, 1^7 (t921), No, 7, pp. 40S~405: also in A^ner. 
Elevator and Grain Trade, 40 (192t), No. 4* PP- S 04 , SOS; Grain Dealers Natl, 
Assoc. Proc„ 25 (1921), pp. S6, 57). — In a paper presented at the twenty-fifth 
annual meeting of the Grain Dealers National Association at Chicago, October 
3-5, 1921, the author states that the Food and Drugs Act of June 80, 1906 {E. 
S. R., 17, p. 1034; 18, p. 459) applies to grain now in exactly the same manner 
as it (lid before the passage of the Grain Standards Act of August 11. 1910 (E. 
S, R., 36, p. 442). The position of the U. S. Department of Agricnlture re- 
garding the bleaching of oats and the mixing of barley and other grains with 
oats is also explained. 

The miller *s almanac (Miller's Almanack, 1920-21, pp. S20, figs. 59). — A 
compilation of statistical and general information of the milling industry and 
the grain trade. 

The weighing of market hay, G. A. Colliek and H. B. McCeube (17. 8. 
Dept. Agr. Bui. 978 (1921), pp. 30, figs. 6). — The various methods and practi(*es 
involved in weighing market hay are described and coraparetl in an endeavor 
to improve marketing facilities and to discontinue careless, inefficient, and un- 
profitable practices. The procedure in weighing by the bale, weighing at ware- 
houses, weighing on wagon scales, and weighing on railroad track scales is de- 
tailed, together with an account of methods of recording weights and tagging. 
Copies of official weight certificates used In several Important hay markets are 
included. The authors emphasize the importance of care in weighing and ascer- 
taining the correct tare, the reliability of the weighmaster, and proper records. 

Inspection and grading of hay, H. B. McGlube and G. A. Collieb (17. 8. 
Dept. Agr. Bui. 980 (1921), pp. 16, figs. S). — Current methods of hay Inspection 
and grading are described, and the relative merits of each method are specified 
for the benefit of producers. Jobbers, country shippers, track buyers, commis- 
sion men, terminal wholesalers and shippers, brokers, wholesale and retail dis- 
tributers, and consumers of market hay. The authors endeavor to present the 
probleifjs that confront each agency. The need for uniform grades (E. S. E., 
44, p. 228) is indicated, and the potential value of such grades to the producer, 
shipper, and consumer, and the probable effect of their application to trade 
practices are set forth. ** It Is obvious that the only way to insure the uniform 
application of grades in all parts of the country is by the maintenance of an 
ef^ive and unbiased inspection service open to all agencies engaged In 
marketing/* 
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Inheritance of ramose inflorescence In iuai 2 ie« J. H. Ksmpton (17. 8, Dept, 
Agr, Buh 971 (1921), pp. 20, pis, 1$, figs, 6),— -The branched-ear variation, 
termed Zea raviosa by Gemert' Is described and its behavior in hybrids (E. S. 
U,, 37, p. 536) discussed. 

Although in crosses between the ramose type and Gordo, a Mexican corn with 
very few tassel branches, the CJordo type of stamlnate inflorescence was dominant 
in a general way in the Fi generation, the influence of the Ramosa parent was 
easily detected by measuring various parts of the inflorescences. The ears of 
the Fi were normal and without branches. The Fa segregated into normal and 
ramose plants, approximately one-fourth being ramose when classified from 
tassel appearances. However, the ramose segregates underwent alterations, 
retaining partially the characteristics of the Gordo parent, while conversely, 
the normal plants showed the effect of their liamosa ancestry. 

A great variability was noted in the general appearance of the tassels in 
the ramose group. Ears ranging in an unbroken series from the typical ramose 
to those without l)ranches were obtained, and these forms were associated In 
a general way with similar conditions of the tassel. An F« grown from two 
open-pollinated oars, one branchless and the other with only four branches, 
but both from plants with tassels Indicating their Ramosa parentage, ranged 
from typical ramose to normal in respect to the ears, although most of the 
tassels were intermediate between ramose and normal. In another ramose 
variation, said to be genetically identical with Gernert’s variation but appear- 
ing three years earlier at Fall Brook, Calif., an intermediate ramose condition 
is common, and (wcasionally plants have the tyi)ieal ramose stamlnate Inflores- 
cen(‘e in combination with normal unbrnnched ears. 

Eigldeen progenies grown from self-polliiiated Fa plaiits showed that the 
(llversity observed in the Fa and Fs was inherited. Two from unhranched ears 
producetl only ears without ])ranches, but Ramosa ancestry was apparent in 
the tassels. On the other hand, the progeny of a self-pollinated ramose ear 
produced 1 typically ramose, 11 Intermediate, and 4 unhranched ears. 

“ The appearance and behavior in inheritance of the intermediate ramose 
plants suggest a relationship with branched forms from nonramose stocks, and 
furnish evidences for the development of the single-spiked ear through a reduc- 
tion of branches.” 

Pure seed in relation to community production of cotton, G. S. Meioy 
(17. 8. Dept. Agr. [Bur. Markets Pamphlet}, 1920, pp. IS; also in Chima Jour, 
Min. Agr, und Com,, 7 {1921), No. 1, pp. l-o ; China Cotton Jovr., 2 {1921), 
No, 2, pp, 241--2i5). — ^The value of pure seed and early and superior varieties 
in cotton production is indicated, and the manner in which seed is mixed in 
the field and at public gins described. “Running out” of seed generally 
occurs when the superior strain is crossed with Inferior varieties in the field 
or mixed at the gin. An inferior variety may run out in like manner among 
cottons of superior character, but not without leaving its stain on the cotton 
of the community. True running out or degeneracy may be counteracted by 
careful rogulng. Alluring advertisements are held responsible for the dis- 
semination of many inferior varieties, and commercial practices are said to 
have encouraged the production of inferior cotton to the neglect of superior 
varieties. The advantages of pure seed and of community production of 
single varieties are set forth in considerable detail. 

Cotton culture in Brazil, W. W, Coelho de Souza (A Cultura do Algodoeiro 
no Brasil, Bio de Janeiro: Min. Agr.^ Indus, e Com,, 8erv, Inform., 1921, pp, 
110, figs, IS), — This treatise details the cultural operations and field practices 
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involved in producing the cotton crop in Brazil, and indiudes notes on the 
history and extent of the industry, marketing problems, insect pests, and 
diseases. 

Summary of botanical research on cotton carried out in Egypt up to 
1018, A. T. McKillop bt al. {Egypt Min, Agr,, Cotton Research Bd,, Aim, 
Rpt., 1 {1920), pp. 1&S-112, figs, 2). — Summaries of investigations conducted in 
Egypt prior to 1918 are given under the topics of methods of investigation, 
origin, and history of Egyptian cotton, descriptions of modern Egyptian cot- 
tons, heredity, cross-fertilization, selection, physiology, cytology, mycology, and 
general accounts. 

Experimental work on cotton, 1920, A. T. McKillop st al. {Egypt Min. 
Agr„ Cotton Research Bd., Ann, RpU 1 {1920), pp, 9-SO, S1-S4, 39, 76-75). — 
Abbreviated accounts are given of experiments conducted under the Cotton 
Research Board of the Ministry of Agidculture, Egypt, during 1920, comprising 
studies of botanical characters of cotton varieties, extraction of pure lines and 
propagation of selected strains, comparative tests of Egyptian and foreign varie- 
ties, cultural trials, pluvsiologlcal studies, and irrigation tests. 

Neither the application of a dressing of iron sulphate, nor spraying with a 
solution of liver of sulphur affected the rate of boll shedding appreciably. A 
permanent loss in weight, about 1 per cent with sound seed and 3 per cent with 
damaged seed, occurred In seed heated to kill pink boll worm. This treatment 
did not apparently affect either laboratory or field germination. 

Pilion cotton, A. McKnJX)P et al. {Egypt, Min. Agr., Cotton Research Bd., 
Ann. Rpt,, 1 {1020), pp. 52-60), — Pilion Is described us an early maturing and 
productive variety of Egyptian cotton. The combed lint is from 27 to 30 mm. 
ill length, and is much cofirser and weaker than that of Sakel, although similar 
in color. When companHl with Sakel in 80’s power loom twist, Pilion broke 
at about C Jbs. less than Sakel. It is noted, however, that Pilion spun much 
better than it handled. 

BJali bras, L. Koch {Dept. Landh., Nijv, en Handel [Dutch East Indies'], 
Korte Ber. No. 20 {1919), pp. 7, pi. 1), — ^Brief agronomic data are given on djali 
bras {CoiiP lacrynva johi agrestis) (E. S. It., 40, p. 658). See also a note on 
adlay (B. S. R., 45, p rS7). 

Determination of the flexibility of textile fibers, F. Hkim and O. Roehbich 
{Bui. Agence Gdn. Colon. [France], IS {1920), No. 156, pp. 1209-1216, fig. 1 ). — 
The tensile strength of the individual filament is determined before and after 
knotting. The loss of resistance to breaking after knotting is ciinsidered a 
fairly accurate index of flexibility. The losses sustained are given for the 
following fibers, which are also ranked in the order of flexibility : Flax 17.7 
per cent, agave 32.6, ramie 34, hemp 38.8, sunn hemp 49, Jute 56.3, phormium 
60.2, sisal 63, manila hemp 66.7, Hibiscus cannabinus 81.3, and Urena lobata 
83 per cent. Tests made with the torslometer, while held less accurate, showed 
a general agreement with the foregoing. 

[Flax retliiig In Canada] (Canada Min. Agr. Rpt., 1919, p. 65). — Water at 
75® F. gave the most rapid and satisfactory ret of flax, requiring five days. 

Cro8s«poUination of milo in adjoining rows, J. B. Sieqlinqkb {Jour, Amer. 
Boo. Agron., IS (1921), No. 5-7, pp. 2S0-282), — Yellow milo was planted in east 
and west rows, south of and adjoining rows of white milo of the same height 
and blooming at the same time, August 4 to 22, 1919, at Woodward, Okla. 
The wind was from the south, southwest, or southeast practically throughout 
the bifijoming period. Plantings of the main heads from the south row of white 
ndlo in 1920 revealed 5.38 per cent of cross-pollination, slightly less than that 
reported by Karjjer and Conner (E. S. R., 42, p. 34) from plants of white 
milo surrounded by yellow milo. 
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A study of hybrid oats, Aveua steriiisXA. orleiitalls, S. Wakabayashi 
(Jour. Amer, 8oc. Agton., IS (i92i), ^o. 6-7, pp. 259-266),— The Pi, Pa, and Pa 
generations of Bed Rustproof (A. sterUia ) XBlack Tartarian oats (A. orientaUa) 
were studied at the Washington Experiment Station as to the resistance to 
smut, sterility, color of floral glume, shape of panicle, dwarfness of culm, and 
correlations among these characters. 

Resistance to smut was completely dominant and apparently caused by 
multiple factors. Sterility was comparatively high in the Fi but decreased in 
succeeding generations. The black color of the floral glume of Black Tartarian 
behaved as a simple Mendellan dominant character, while the shape of the 
panicle was probably determined by multiple factors. 

Some correlation apparently exists between dwarfness and sterility and smut 
susceptibility and dwarfness, possibly between smut susceptibility and white 
color of the floral glume, and between susceptibility and the side character 
of the panicle. Sterility, however, is neither correlated with the color of the 
floral glume nor the shape of the panicle. 

Potato varieties, K. Snelt. (Arh, Foraohungsinat, Kartoffelbau, No, 5 (1921), 
pp, 79, pla, 2, figa. 10 ). — A discussion of the province and the relations of the 
different tuber and plant characteristics in group classifications and varietal 
descriptions. The principal types of German varieties are grouped as follows : 
Early or medium early maturity, Kaiserkronen, Nieren, Ella, and Primel types; 
late or medium late maturity, (a) with white or blue tubers, Up-to-date, Im- 
perator, and Industrie types, (b) with red tubers, Narrow-leaved Wohltmann, 
and Broad-Uiaved Wohltmann or Duber tyi>es. Tlie outstanding chnracteristics 
and varieties pertaining lo these gi’oups are given, and descriptions of 1G7 
Oerniaii varieties are arranged alphabetically. 

Experiments with seed jiotatoes, O. Schlumukkokb (Mitt. IHoI. Rcichaanst. 
Jjund u, Foratw. No, 18 (1920), pp. S0S9, figs. 2 ). — Comparisons of the stem end 
with the seed end of the Beseler variety of potatoes In both transverse and 
longitudinal ae<’tlons did not reveal striking dlft'erences in yield, number, and 
rate of growth of sprouts, or numbers of tubers produced. No particular eye 
showed superiority in sprout production. 

The effect of the time of harvest on yields of early and medium matur- 
ing potatoes, W. P. Koekneb (Him. Lmulw. Zig., J^l (1921), No. 59-60, pp. 267, 
268 ). — Four early varieties of i>otutoes dug 12, 15, and 17 weeks (dead ripe) 
after planting i)roduced average acre yields of 128.6, 227.1, and 259.1 bu. of 
tubers, yields per plant being 266, 470, and 536 gm., re.spectively. Three va- 
rieties of inediiirn maturity harvested 12, 15, 18, and 20 weeks after planting 
averaged 180.4, 288.4, 289.1, and 424.1 bu., with average yields per plant of 373, 
493, 598, and 882 gm„ respectively. Tlie tubers of the early varieties assumed 
the most weight during the second third of their development period, whereas 
in the medium varieties the maximum increase in weight took i)lace shortly 
before the normal (dead ripe) harvest. 

The potato In British Columbia, C. Tice (Brit. Columbia Dept. Agr, Bui. 86 
(1921), pp, 75, figs, 78 ), — This bulletin comprises practical instructions for the 
culture, storage, and marketing of iKitatoes in British Columbia, with notes on 
varieties and control of Insects and diseases. It is stated that while Brltisii 
Columbia produces but 8.6 per cent of the potatoes in the Dominion, the yield 
per acre exceeds that of any other l>rovince, being comparable with those of 
Great Britain and Ireland. 

A summary of the experiments on rice in Bihar and Orissa from 1912 

to 1919 , G. O. Shkream) (Agr, Research Jnat. Puaa Bui. 96 (1920), pp. 64 )* — 
The experiments summarised in this bulletin comprise cultural, seed selection, 
rate of seeding and transplanting tests, trials of chemical fertilizers, and 
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animal and green manures, and comparisons of the wet v, dry seed bed and 
transplanted v. broadcasted rice conducted at Bankipore Cuttack, Dumraon, and 
Sabour Experimental Farms In Bihar and Orissa. The progress of these ex- 
periments has been noted previously (B. S. R., 37, p. 824, 825 ; 44, p. 433). 

Results of selection experiments with rice, L. Koch {Dept, Landb., Nijv* 
en Handel [Dutch East Indies], Korte Her, No, 21 (1919), pp, 16). — ^The author 
reports the continuance of observations on pure line selections (E, S. R., 41, 
p. 686) of rice. 

The influence of injury on development and yield of rye, O. Sohlxjm- 
BERGEB {Mitt. Biol. Reichsanst. Land u. Forstw. No. 18 {1920) ^ pp. 41t 42).-- 
Studles of the effect of Injuries to various parts of the rye plant on development 
and yield are described in continuation of earlier work (B. S. R., 30, p, 438), 

Removal of all green leaves at 24 weeks after planting produced a decided 
setback in the development of the spike and culm. Crushing the spike prior to 
exsertlon resulted in a jagged appearance similar to that caused by hail. 
When the spike, before exsertlon, was bent and cracked but not broken entirely, 
the effects varied according to the Ioc*ation of the injury. Death of the spike 
generally resulted in the case of injury to the lower Internodes. When stalks 
but slightly ligniiled and still growing were injured, especially in the upper- 
most nodes, re<!overy was frequent and was accompanied by normal spike de- 
velopment. The damaged portions were scarcely noticeable at harvest, and 
grain yields differed only slightly from those of normal plants. 

Star grass, S. M. Stent and H. A. Mklle {Union Afrim, Dept. Ayr. Jour., 

5 {1921), No. S, pp. 271-276, figs. 4). — Star grass {Cynodon plcctostaahyum) , a 
perennial from British East Africa, is described as a more erect grow(»r without 
the deep rooting underground stolons of kikuyu. The grass possesses a higher 
feeding value than other grasses, but It requires a long, warm season, a fertile 
soil, and a heavy rainfall. It can not conleiui with kikuyu or other aggressive 
grasses. 

Tobacco growing in the Philippines, D. B. Paouirigan {Philippine Bur. 
Agr. Bui. 64 {1919), pp. 26, pis. 9, figs. 2). — Cultural and field methods involved 
in the production of tobacco in the Philippines are described, and suggestions 
are given for curing and preparing the product for the market. 

The culture of Sumatra tobacco iu Kamerun, li. Thitxabp {Agr on. Colon., 

6 (1921), Nos. 40, pp. 128-148, pi. 1, fig. 1; 4h PP* 174^194, pls. 2, fig. 1; 4^* PP* 
227-244 f fiffs. 2; 4S, pp. 23-40, pls. 2; 44, pp. 63-71, pi. 1, figs. 3; 45, pp. 89-96, 
pi. 1). — This article outlines the development of the tobacco industry in 
Kamerun, describing environmental conditions, cultural and field inelhods, and 
curing and marketing practices, and indicating the principal insects and diseases 
in the region attacking growing and cured tobacco. 

Topping of wheat liable to lodging, Schbibaux {Vompt. Rend. Acad. Agr. 
Fra/nce, 6 (1920), No. 14, pp* S60-S63). — Wheat about 30 cm. (12 in.) in height 
and showng signs of heading is cut back with a scythe or header to oue-half 
its height ; and when again reaching 20 cm., if lodging still appears liable the 
plants are cut to 15 cm. a second time. It is said that the entire crop is rendered 
resistant to lodging whatever the height attained. While lopping delays ripen- 
ing and reduces the straw yield somewhat, the quality and quantity of the 
grain yields are improved. 

A new seed-cleaning process, E3. D. Eddy (Sci. Agr., 2 (1921), No. 2, pp. 
52-^4 )* — ^The process in question Is said to utilize centrifugal force to separate 
particles of different specific gravity completely and instantaneously. A liquid 
carriet with a specific, gravity intermediate between those of the materials de- 
sired ter separate, is introduced together with the seed into a rapidly revolving 
bowl, and the seeds lighter than the liquid are forced to the center, while those 
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as heavy as or heavier are thrown to the circumference. Regulating the density 
of the liquid is said to bring under perfect control the proportions of the seeds 
going into the light and heavy separations. For cleaning clover seed, a liquid 
of a density of about 1.2 is usually required. Centrifugal action is again em- 
ployed to remove the liquid from the cleaned .seed, which are then dried 
quickly in an air drier. Approximately 3 minutes are required from the time 
the seed is first wet until all the loose moisture is thrown out by the extractor, 
and from 30 to 46 minutes are needed to thoroughly dry the seed. 

Work of the seed inspection laboratory for the year 1020, F. S. Holmes 
{Maryland 8ta. Bui, 2^8 {1921), pp, 167-183).— Results of purity and germina- 
tion tests are reported for 1,120 samples of seed and 44 samples of special seed 
mixtures collected during 1920. 

Seeds (Scotland) regulations, 1921 {8cot, Jour, Agr., {1921), No, 4, 
pp. ^65-478). — These regulations, effective August 1, 1921, concern transactions 
in field, garden, and forest tree seeds in Scotland under the Seeds Act, 1920 
(E. S. R., 45, p. 838). 

Water hyacinth, E. Johnson {Calif, Dept, Agr, Mo. Bui,, 9 (1920), No, 8, 
pp. 76-86, figs, 4). — A description of water hyacinth {Eichhomia craBsipes) 
and its habits, with control methods. 

HOETICXrLTDTEE. 

[Horticultural investigations] {Rhode Island Sta. Rpt. 1920, pp, 11, 12 ). — 
Cireenhouse tomatoes grown in sand supplied with chemical fertilizers yielded 
about as well during the first fruiting montli as plants grown in sand with 
manure compost, but the total yield was less in the .sand. 

Mangels were sown in 1020 in a .soil which had been treated with lime and 
a.she8 since 1910. The poorest yield, 22.8 tons per acre, w^as obtained on a plat 
on which tlie same crop had been grown the preceding two years. A contiguous 
plat which Jmd been in rutabagas during the same period yielded 39.8 tons. 
Liming is believed to have obliterated any effect of the preceding crops except 
in the oa.se of mangels after mangels. 

On a field where the acidity liad not been treated, sugar beets and spinach 
grew better following a single year’s growth of tobacco and parsnips than after 
sugar beets, spinach, peppers, and buckwheat. I^ate cabbage, following spinach, 
potatoes, l)oets, and peas grown in the same season under like conditions, 
yielded on a three-year average 10.33, 9.47, 8.91, and 7.43 tons per acre, respec- 
tively. The good growth of tobacco on acid plats indicated tliat this (Top may 
be placed in the low lime-requirement clas.s. Cotton was apparently in a dlffer- 
(Tit group in this resjiect than tobacco. Parsnips were considerably benefited 
by lime but not so much as beets and spinach. Pepper plants were not so sensi- 
tive to acidity as were any of the latter three crops. 

Winter storage of fruits and vegetables, J. L. Stahl {Washington Sta., 
West. Wash, Sta. Bimo, Bui., 9 (1921), No. 5, pp, 66, 67). — Concise practical 
information is given relative to the home storage of several common fruits and 
vegetables. 

Where the big freeze hit, B. V. Wilcox (Country Cent., 86 (1921), No. 25, 
pp. 6, 7, ^6, 27, figs. 4), — A comprehensive report upon the nature and extent of 
the freeze injury to the 1921 fruit crop. 

Fruit farming: Practical and scientific, C. H. Hoopeb et al. (London: 
Lockwood Tress, 1921, 2. ed., rev. and ml., pp, [F/H-f^5+[83, pi. 1, figs. 77). — 
A symposium on fruit growing with particular reference to the British Isles 
(E. S. R., 29, p. 837). 



234 


EXPERIMENT STATION RECORD. 


[Vol.46 


Results of fruit culture on the Forest Nursery Station at Indian Head* 

N. M. Ross (Sot. Agr,, 8 No. 8, pp. 50, 51 ), — ^This paper, read before the 

Oihcial Horticulturists’ Association of the Northern Great Plains, discusses the 
behavior of several fruits at Indian Head, Sask. 

Among red raspberries, all varieties of which have to be laid down and cov- 
ered during the winter season, Herbert has proved most satisfactory on account 
of the size of the individual fruits and the total yield, and Ijatham (Minnesota 
No. 4) shows promise. Everbearing strawberries have not given satisfactory 
results, and during the winter of lOlU-20 suffered severely from winterkilling, 
while Senator Dunlap hibernated well. Sapa, Oziya, and Opata, tliree of the 
Hansen hybrid plums, show promise. Tokata, another of the group, is deemed 
tlie best eating variety so far grown. Grafts of Wealthy and Charlamoff apples 
bore a fair crop in 1921, Of an original planting of over 1,900 Wealthy seed- 
lings, 30 odd were sufficiently hardy to merit continued trial, and of these, one 
shows particular merit. 

The possibility of the transmission by asexual propagation of the high- 
yielding ability of individual apple trees, M. B. Davis (Set. Agr., 2 {1921), 
No, 4, pp. 120-124* fiO- -!)• — N contribution from the Central Experimental Farm 
at Ottawa, Canada, presenting the results of an experiment in bud heredity in 
the apple. 

The investigation was begun in 1906, w'hen Wealthy scions from trees of dif- 
ferent yielding capacities, based on records taken since 1896, were root grafted 
on Rose of Stanstead and Dartmouth crab seedling stocks, the variability of 
which the author admits may have exerted a slight influence on the results. 
The average total yield per tree for nine years for the 17 trees propagated 
from the heaviest yielding parent was 67.18 gal. ; for the 12 trees from the 
heaviest and most regular bearing tree, 48,37 gal. ; and for the 8 trees propa- 
gated from the lowest yielding tree, 35.22 gal. The vegetative growth of the 
three respective groups, as indicated by actual observations and measurements 
of the circ’uraferences of the trunks, varied in accord with the yielding capacities. 
The average circumference of the 17-tree group w^as 15.9 in., of the 12-tre^ 
group 14.77 in., and of the low-yielding 8-tree group 13.7 in. 

As a check to this experiment, scions from the original three parent trees 
were top-grafted on each of 5 large bearing trees in the Russian orchard, locating 
the scions in alternate positions so as to obviate variations in light and heat 
factors. Yield data for the 5-year i)eriod 1911-1915, presented in tabular form, 
indicate a distinct gain in yield in favor of the two high-yielding piirents. In 
this case the progeny of the heaviest yielding and the most regular bearing tree 
gave slightly the largest yield. 

Hood River apple orchard management with special reference to yields, 
grades, and value of fruits, G. G. Brown {Oregon 8ta, Bui, 181 {1921), pp, 
36, figs, 7). — ^An economic study of commercial apple production in the Hood 
River Valley based on data obtained from 51 widely distributed orcliards 
(luring the six-year period 1913-1918. The prime purpose of the investigation 
was to determine the underlying factors leading to success on the one hand 
and failure on the other, and hence records were taken of varieties grown, 
spraying and cultural practices, amoimt of fruit produced per acre, and com- 
parative quality of fruits from the various orchards, and, incidentally, costs 
of the various operations. 

It was found that wide variations in practice existed, leading to wide varia- 
tions in yields and returns per acre. Delicious was found to be the highest pro- 
ducing and highest selling irariety. Dividing the i^x years Into two periods, it 
was found that the growing of cover crops, the use of nitrate of soda and other 
improved practices of the second period had increased the yl^d from a general 
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average of 215 boxes per year for the first period to 314 boxes for the second 
period. The data as a whole show the value of a well-planned and carefully 
conducted system of management. 

Insect and fungus enemies of the grape^ A. L. Quaintancb and 0. L. Shkak 
(17. 8. Dept, Agr,, Farmers^ Bui. 1220 (1921) ^ pp. 75, figs. 79). — compilation 
of infonnation relative to the insect and fungus enemies of the grape in the 
United States, presenting methods of control and discussing the preparation 
of various insecticides and fungicides, including arsenate of lead, nlcotin solu- 
tions, and Bordeaux mixture. 

Walnut culture in California, L. D. Batchelob {California Sia. Bui. 332 
(1921), pp. lil-218y figs. 36). — A comprehensive discussion of waUiut production 
in California, including climatic, soil, and water requirements; varietal de- 
scriptions; propagation; establishment of the orchard; general cultural re- 
<iulrements, including soil management, cover cropping, irrigation, intercrop- 
ping, fertilization, and pruning; insects and disease pests and their control; 
harvesting; curing; packing; and costs of production. 

Propagation of dates from seeds, [L.l Tbabut {Compt. liend. Acad. Agt 
Frame, 7 {1921), No. S3, pp. 718-722). — In comparing propagation by seedage 
and offshoot, the author points out that despite the general use of the offshoot 
method, if certain limitations could be overcome seedage would permit of 
much more rapid multiplication and at the same time prevent insect con- 
tamination from old trees. Since sc'edlings flower in the second year, male 
trees may be quickly discarded. It is believed that by the use of pollen from 
selected male parent trees possessing desirable elmracters the number of poor 
seedlings now obtained as a result of the use of unknown r>ollen would be 
materially rediic^Hl. The work of American investigators (E. S. It., 41, p. 
342) in the use of impro\ed male jmrents is cittnl. 

The lychee and lungan, U. W. Groff {Nno York and Conton, China: Cantoa 
Christian Col.; London: Kegan Paul, Trench, Tnlhncr <6 Go., Ltd.. flKil, pp. 
f V 7 ] plf(, /fi ), — A (compilation of historical, botanical, and <*ulUir;d kinovl- 
edge relating to the litchi {Litchi cliincnsis) and the loiigan {Fvphorta hm- 
gana) In the (kuiton district of Cliina. An exteiuhnl bibliography of ('hincs(» 
and western literature and tin* following brief articles by investigators of 
the IT. S. Department of Agriculture relative to the introduction of the litchi 
into the United States are appended: 

The lychee {L. chinensis) a mycorrhizal plant, F. V. ('oville (pp. 151. 152). 
This paper discusses an experiment in which it was found that acid soil fa\ors 
the growth of the litchi and promotes the development on the roots of tul^ercle^ 
containing mycorrhizal fungi which, apparently, are beneficial to the 

Lack of winter dormancy and the low zero point of growth of the lyvhoe 
limiting factors in its culture in Florida, W. T. Swingle (pp- 17)3 -A 

study of the comparative climatical conditions of the Canton area with those 
of southern Florida showed that the winter temperature in Florida is higher, 
thus stimulating an unseasonable growth in the litelii and rendering it sus(*ei)tl- 
ble to winter InjuiT* 

Booting lyohee cuttings by means of a high temperature and high humidity 
process, E. Goncher (pp. 1.57-159). — A method is described whereby litchi cut- 
tings placed In a hot moist clmmher and so supported that the base barel.v 
touched the sand and soil mixture were successfully rooted. 

Bulbs and bulb bloom, L. S. Stevenson {Canada Kxpt. Farms Hul. is. 2 ver 
(1921), pp. 26t figs. IS). — ^This paper, largely a presentation of general < ultural 
Information r^atlve to the utilisation of various species of bulbs in the home 
and In the garden, contains miscellaneous experimental data, including a study 
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of the effect of time of removal of tulip blooms on tlie weight of Increase of 
biilbs» which showed that cutting at full bloom was very sartisfactory in this 
respect. Early digging of tulip bulbs was found deleterious in that the best 
degree of maturity w^as not reached until June 80. A dilution of 1 ok. of 
formalin in 1 gal. of water proved an effective remedy for tulips infected with 
Mucor and Sclerotinia diseases. A test of seven methods of storing tulip 
bulbs during the rest period indicated that storing in bulk in dry wood ashes 
was the most satisfactory treatment. 

The complete garden, A. D. Taylor {Garden City, N. Y., and Toronto: 
DouUeday, Page d Co., 1921, pp. XXYIH-^-UO, pis. The author, with the 
assistance of G. D. Cooper, here presents an enlargement and revision of the 
treatise previously noted (E. S. R., 35, p. 647), Including comprehensive 
Information relative to ornamental trees and plants, their general cultural 
requirements, and proper utilization. 

POEESTEY. 

The practice of silviculture, R. C. Hawley {Neio York: John Wiley d Sons, 
Inc,; London: Chapman d Hall, Ltd., 1921, pp. XI-i-352, pgs. 80). — ^Thls book, 
prepared primarily as an educational text with particular reference to forestry 
in the United States, contains much practical information and many references 
to the literature. 

The more important trees of British Columbia, .T. Kay {Quart. Jour, 
Forestry, 15 {1921), No. 2, pp. 1S4-H2),— Three species, Psetidotsuga fasri folia, 
Tsuga heterophylla, and Thuja plicata (Douglas fir, western hemlock, and 
western red cedar), are discussed in relation to distribution, habit of growth, 
and economic uses. 

The timber trees of the State of Sao Paulo, Brazil, H. Pp3ieira {[Sao 
Paulo}: Dept. Agr., Com. and Pub. Works, pp. 86*, pis 27 ). — A sinnll pamphlet 
containing brief descriptive accounts of over 160 timber species, including 
information relative to specific gravity and uses. 

The relation of frost injury to various forest planting methods, K. 
WrnBCK {Meddel. Statens Skogsforsdksanst,, No. 17 {1920), pt. 5--6, pp. S29-S47, 
figs. S). — ^This paper, with a German summar>% is a contribution from the 
Swedish Forestry Experiment Station, presenting the results of an investigation 
of the comparative value of several planting and seeding practices in Norrland. 
The experiments, located on typical forest soils and so scattered geographically 
as to give a comprehensive value to the results, included tests of three methods 
of sowing, namely, broadcasting with tillage, broadcasting without tillage, and 
drilling with tillage, and two methods of planting, with mattock and with 
dibble. 

Contrary to the expected results, sowing in unloosened soil and planting with 
the dibble gave the better results as measured by germination of seed and 
percentage of living transplants, except in the case of certain marshy soil 
types. Greater freezing injury is believed to be the cause of the increased 
losses in the loosened soils. Erosion following thaws is also thought to be a 
contributory factor. 

It is concluded as a result of these studies that no set planting hiethod can 
be recommended in the future. Since planting without loosening the soil is 
the much less expensive method, the experiments have a decided economic value. 

An experiment in the spacing of ffr trees [Picea excelsa], E. Zkdbbbaitbr 
{Mitt. Forstl. Versuohsanst Mariahrunn; abs. in Oewthh Gesam. Forstw., ^8 
{1920), No. 11--12, pp. $$5, $S7 ). — In a study at the Maiiabrunn Experimental 
Station, Austria, it was found that planting distances had a marked effect on 
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ihe manner of root development of young firs (I*, cmoclm). The experimental 
trees, four years old at setting in 1900, were originally planted 0.5 meter (about 
20 in.) apart on a square system, and three years later part of the blo<?k were 
so thinned as to leave the remaining individuals 1,5 meters aimrt. 

Examinations in 1910 of carefully lifted specimen trees indicated that the root 
system of the 1.5-meter’Spaced trees was uniformly distributed in all directions, 
with a slight tendency to uneven development due, undoubtedly, to the first 
3 years’ growth at 0.5 meter. The root system of the 0.5-raeter-spaced trees 
was characterized by the extraordinary development of one or two roots and 
the correspondingly weak development the balance. Records taken of the 
weights of the roots and top and of the height and diameter of the top showed 
superior development of the 1.5-nicter trees, thus indicating to the author that 
in order to secure sturdy trees with well-balaneed root systems, able to resist 
winds, young transplants should be set from 1 to 2 meters apart, with further 
thinning at a later date. 

Thinnings {Indian Forester, {1921), No. 11, pp. 458-^469, pL i).— A brief 
iirtJcle discussing methods of thinning forest growths and i>resentlng some ex- 
perimental results indicating the value of the operation. 

Circumference measurements in two sal plats in Haldwani, one thinned in 
1884 and the other untreated, show^ed an increment of 13.7 In. per tree for the 
thinned and 7,5 in. for the untreated. It was found that the acceleration due to 
thinning was of comparatively short duration, leading to the suggestion that 
“ the golden rule is to begin early, thin moderately, and repeat as often as 
necessary.” 

Measuring and marketing farm timber, W. R. Mattoon and W. B. Bar- 
hows {U. Depi. Farmers* Bui. 1210 {1921) t pp. €1, ftps. 20). — A revised 
and eninrged CMiltion of Farmers’ Bulletin 715 by the same authors (K. S. R., 
35, p. 453). 

Matches and matchwood production, G. A. Wilmot {8o. African Jour. 
Indus.. 4 {1921), No. 10, pp. 826-887, figs. 10). — Following a discussion of the 
manufacture of matches, data are given relative to various species of woods 
growing in South Africa which are suitable for match production. Populus 
^^crotina, Araucarki braziliensis, A. cookU, Finns insignis {P. radiata), and P. 
pinaster, are considered to be among the more desirable species. A tree of A. 
braziliensis, produced from seed sown in 1901, is said to have attained in 1921 
a diameter of 24 In. and an approximate height of 55 ft. 

Forest protection and conservation in Minnesota, W. T. Cox {Minn. 
Forest Berv. Ann. Rpt., 1920, pp. 82, pi. 1, figs. 11). — ^The annual report of 
activities of the Minnesota Forest Service for the year ended December 31, 1920, 
the principal feature of which was fire protection. 

Forestry in Switzerland, P, Fluby (La Suisse Forcstidre. Lausanne: Libr. 
Payot A Co., 1914$ pp. X -\-208-\-1^0, pis. 10, figs. 17). — A popular work published 
by the Swiss Society of Foresters, presenting a comprehensive review of forest 
activities throughout the whole Republic, and including studies of climatic 
and soil relations, forest species, experimental activities, legislation and organ- 
ization, growth and production tables, and general economic considerations. 

Forest resources, lumber industry, and lumber export trade of Finland, 
A, H. OxHOLM {U. 8. Dept. Com., Bur. Foreign and Dom. Com., Spec. Agents 
8er„ No. 207 {1921), pp. 144, Pls. 12, figs 15). — A report similar to that for 
Sweden (E. S. R., 45, p. 141) and in like manner baaed on personal investiga- 
tions by the author. 

Report of the division of forestry» C, C, Deam et al. {Ind. Dept. Conserv., 
Ann. Rpts., 1 {1919), pp. 54-67; 2 {1920), pp. 385~m) .—These reports for the 
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year8 ended September 30, 1919 and 1920, include accounts of actiylties in 
the Clark County State Forest, abstracts of publications issued during the 
period, and the usual fiscal statements. Brief notes are contained in the 1920 
report on the behavior of about 30 species planted in the Clark County Forest. 

Annual return of statistics relating to forest administration in British 
India for the year 1919^20 {Brit India Forest Admin, 8tatis,t 1919-20, 
pp. 25, pt 1 ). — ^The regular report (E. S. R., 44, p. 742) relating to alterations 
in area, fire protection, grazing control, production, revenue, and expenditures, 
etc. 

Report on forest administration in the Andamans for the year l9X9*-20, 

W. R. LeG. Jacob (Andamans Forest Admin, Rpt,, 1919-20, pp, — ^The 

customary report (E. S. H., 45, p. 342). 

Progress report of forest administration in the Province of Assam for 
the year 1919—20, A. W. Blunt and F. H. Todd (Assam Forest Admin. Rpt, 
1919-20, pp, [82], pL 1 ). — The usual progress report (E. S. R., 44, p. 240) for 
the year 1919-20 on the administration and management of the State forests 
in Assam, presenting data relative to alterations in forest areas, forest surveys, 
working plans, protection, silvicultural operations, yields in major and minor 
forest products, revenues, expenditures, etc. 

Progress report of forest administration in Baluchistan for 1919—20, 
P. W. Johnston et al. (Baluchistan Forest Admin. Rpt., 1919-20, pp. [28]). — 
A report similar to the above on the State forests in Baluchistan for the 
year 1919-20. 

Report of the forest administration of the Central Provinces for the 
year 1918—19, B. B. Osmaston (Cent Prow {India'S, Forest Admin, Rpt., 
1918-19, pp, 22+6+LXXXV, pi. i).— This Is the usual report of the chief con- 
servator of forests relative to administration during the year 1918-19 (E. S, 
R., 41, j), 744), together with a brief review for the five-year period 1914-15 
to 1918-19. 

Administration report of the Forest Department of the Madras Presi- 
dency for the twelve months ended June 30, 1920, C. M. Hodgson, H. C. 
Benneit, B, F. Rigold, C. E. C. B^ischkb, et al. (Madras Forest Dept., Ann. 
Admin. Rpt, 1920, pp. 78-f-I/A7-fi7). — ^The report for the 12 months’ period 
ended June SO, 1920, contains the usual administrative and progress data 
(K. 8. R., 44, p. 742). 

Annual progress report of forest administration in the United Provinces 
for the forest year 1918—19, P, H. Cluitbbbuck, B. C. Milwabd, and E. A. 
Smythies (United Provs. {IndiaS, Forest Admin. Ann. Rpt, 1918-19, pp. 5-}-J8-|- 
CXVII^S ). — A report similar to that of the preceding year (E. 8. R., 41, 
p. 744), but Including in addition a review of forest activities for the five years’ 
period ended 1918-19. 


DISEASES OF PLANTS. 

The garden doctor: Plants in health and disease, F. J. Chittenden (Z/on« 
don: Country Life, Ltd.; New York: Charles ScrihneFs Sons, 1920, pp. X+15i, 
pis, 82).— This book is Intended to give a short and simple account of some of 
the common troubles met with In gardens, and of control measures which have 
been found effective. 

Kant disease and pest control, W. T. Horne and E. O. Eeszo (California 
8ta. Ore. 227 (1921), pp. 69). — ^This.Is a revised edition of Circular 204, entitled 
Handbook of Plant Disease and Pest Control, which has been previously noted 
(K S. R., 40, p. 548). 
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Three cases of plant anthracnose, T. Hemmi (Ann. Phytopath. Soe. Japan^ 
1 (1920), No, S, pp. 13-21, pi. 1), — Descriptive discussion is given in German of 
a leaf spot of Mahonia japonica, attributed to Oloeosporium (Colletotrichum) 
japonicum it. sp. ; another of lllicium aniaatum, ascribed to 0. illieii, n. sp. ; and 
a stem and cotyledon disease of flax (Linttm usUaHssimuw) plantlets associated 
with Colletotrichum Unicolum. 

The morphology and physiology of Japanese Gloeosporiums, T. Hkmmi 
(Jour. Col. Agr. Hokkaido Imp. Univ., 9 (1920), No. 1, pp. 159, pis. 3, fig. 1 ). — 
This work details the results of studies carried out with 40 Gloeosi)orlums oir 
34 cultivated plants. 

The distribution of rust fungi in eastern Baltic regions, F. Btjcholtz and 
O. Kkmann (Sitsfber. Naturf. Oesell. Undv. Dorpnt, 26 (1918-19), No. l-4t PP- 
J/7-70). — ^The main results are given of a study of 24 species in 5 genera of 
Ustilaginaceae, and of 36 species in 6 genera of Tilletiacoae, with a tabular ar- 
rangement of the hosts in connection with the fungi. 

Anthracnose of Carthamus tlnctorius, T. Hemmi (Ann. Phytopath. Sov. 
Japan, 1 (1919), No. 2, pp. 1-11, figs. 2). — Studies subsequent to 1915 on a 
disease causing anthracnose of C. tinctoHus eviden(‘e the causal agency of a 
fungus which is provisionally named Oloeosporium (Colletotrichum) carthami 
n. comb., and which is discussed as to its relationships. 

On the morphology and the systematic position of Cercosporella persica 
and Clasterosporium degenerans, R. Tsu.ii (Ann. Phytopalh. iSoc. Japan, 1 
(1919), No. 2, pp. 23-35, pi. 1). — A fungus collected on peach leaves in 1917, in 
llu' Shizuoka Prefecture, i)!*ove(l to he Identical with C. pcrsica and clostdy re- 
lated to C. degenerans. 

On two species of Oviilariopsis from the West Indies, E. Wakekiei.d 
(Noy. Bot. Card. Kew, Bui. Misc. Inform., No. 7 (1920), pp. 235-238, fig. 

A <liscussion and tetdinicnl descriptions are given of (). gos.sypU n. sp. on old 
leaves of Sea Island cotton (Oossypium harbadense) , and of O. ohdaiata n, sp. 
on leaves of Tecoma Jeucodiylon. 

Corn root rot diseases, T. F. Manns and J. F. Adai^is (Delaware St a. But. 
128 (1921), pp. 3-24, figs. 15). — Descriptions are given of diseases of corn due 
to (Hbfkcrella saubinetii, Diplodia zeae, Fusarium monlliformc, and Cephalos- 
porium sacehari. These fungi not only attack the ear but also produce root 
rots that greatly reduce the stand of growing corn. 

For the control of these diseases the authors re(‘ommend seed selection and 
testing of seed before planting, and they describe a new type of rag-doll gormi- 
nator whicli has been found well adapted to testing considerable quantities of 
corn. 

Incidence of fungus diseases on the cereal plats, K. Sampson (Welsh 
Plant Breeding 8ta., Aberystwyth, [Bui.], Ser. C, No. 1 (1920), pp. 50, 51). - 
Remarkable severity of attack is noted as regards oat crown rust and wheat 
yellow rust. Black rust (Puecinia graminis) was abundant on rye stems iisefl 
for paths between cereal plats. This rust was present on a few of the wheat 
plats and was noted on one stray oat plant in a bed of wheat, but was not 
recorded on barley. Brown rust (P. secalina) was common but not very inju- 
rious on rye in late June and July. P. simplex was also common on late- 
maturing barley in October. Wheat scab (Fusarium culmorum) w»as common, 
and Is described as bad or very bad on seven varieties of Tritieum durum and 
other varieties. Mildew (Erysiphe graminis) was recorded on oats, wheat, and 
barley. Ergot (Clavioeps purpurea) was found on wheat, but not on rye. 
Smut (Ustilago avenae and U, laevis) attacked severely some varieties of oats. 
Wheat loose smut (17. tritici) was comparatively rare. AVheat smut (Tilletia 
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tritici) was present on one variety. Helminthosporium granUneum and H. 
avenue were noted on barley and oats, respectively. 

Disease resistance: [Oat] crown mst, K. Sampson (Welsh Pla/nt Breeding 
Aberystwyth, [Bwl.], 8er, C, No, 1 (1920), pp, 31-3i). — ^Tabular data sbow 
the severity of attack by crown rust on a number of varieties named. The 
desirability is Indicated of Investigating the host In relation to the parasite, as 
well as that of investigating tlie parasite in relation to the host. 

Disease resistance; [Oat] snint, II. G. Staplkdon (Welsh Plant Breeding 
8ta„ Aberystwyth, [Bui.], Ber. 0, No. 1 (1920), pp. 28S1). — ^Tabular particulars 
are given as to the Incidence of smut on the plats as a whole in relation to the 
principal varieties, which are named, and to the source of origin of the seed 
grain. Marked differences in susceptibility are suggested. 

Ilye ergot on Manitoba wheat, J. Chijtlot (Bui. Trimest. Hoc. Mycol, 
France, 34 (1918), No. PP- 192-194, P^- — ^The presence of rye ergot 
(Claviceps purpurea) on Manitoba wheat recently introduced into France is 
indicated, with discussion ascribing the morphology of the fungus as observed 
to the new habitat, and suggesting the name G. pwrpurea tritici or C. purpurea 
tritici manitobae. 

Wheat blight (Vie Agr. et Rurale, 10 (1921), No. 21, p. 3S5, figs. 6). — Wheat 
blight as caused by nematodes is briefly described as to the course of develop- 
ment of the causal organism and of the disease. 

Knst resistance trials with wheat [in Wales] ( Welsh Plant Breeding Bta., 
Aberystwyth, [Bui.], Ber. C, No. 1 (1920), pp. 41-40)^ — T. .T. Jenkins, in a genonil 
acc'ount of this work, reports in tabular detail on a portion of the 90 strains 
dealt with, regarding such characters as resistance to lodging, period required 
to ripen, cropping power, and resistance to black and to yellow rust. He also 
discusses In some detail oat black rust (PuocirUa graminis), as I'egards its com- 
plicated life history on cereals, and combative measures, including barberry 
eradication and the use of resistant varieties. 

K. Sampson reports briefly on yellow rust (P. glumarum), which is con- 
fined chiefly to wheat, occurring sparingly as a rule on rye or barley and not 
at all on oats. Yellow rust was very severe in 1920. Observations emi)hasize 
the condition of the host plant as to resistance or susceptibility factor at any 
given time. A yellow and brown flecking may be due, it is thought, to par- 
tially successful infections of P. glumarum. 

It appears that generally autumn varieties are more susc-eptible to black 
rust and spring varieties to yellow rust, few varieties being equally resistant 
to both rusts. Yeoman, however, is hightly resistant to both, ripens early, 
stands up well, and crops heavily. 

Wheat scab and its control, A. G. Johnson and J. G. Dickson (17. B. Dept. 
Agr., Farmers^ Bui. 1224 (1021), pp. 16, figs. 12).— A popular account Is given 
of the scab, or Fusarium blight, of wheat due to OibbereUa saubinetii. In 
addition to wheat, the fungus also attacks rye, barley, and oats, and causes 
a rot producing disease of com. 

For the control of this organism the authors recommend rotations, planting 
clean seed, or seed that has been treated with formaldehyde or hot water, In 
well-prepared, clean land, and sowing in cool soil. 

Take«all disease in wheat* R. Watebs (New Zeal. Jour, Agr., 20 (1920), 
No, S, pp. 287, 288).— Notes Are given regarding tests on the pathogenicity of 
Ophiobolus gramiMs for wheat stems and its connection with take-all disease. 

Ophiobolus mycelium did not attack sterilized wheat culms in a glass tube, 
but it did attack wheat on sterile moistened soil. It is thought that the 
mycelium may attack below the ground level. If this Is the case, it may spread 
from plant to plant by way of the roots or even of the soil. 
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Tlie experiments, which are to be continued, are considered as having proved 
that 0. graminis is a parasite of wheat and one of the causes of take-all. 

It is noted tliat death occurred very quickly after inoculation (28 to 36 
days), also that in all cases the plants first to die were those nearest the 
inoculum. 

Studies upon the absorption and germination of wheat treated with 
formaldehyde, A. L. Bakke and H. H. Plagge {Iowa Acad. Sd. Proc., 26 {1919), 
pp. S65S75, figs. 2). — ^Results presented in this paper are considered to show 
that the absorption In the case of wheat seed placed In contact with formalde- 
hyde in the usual concentration for treating seed to prevent smut is not ma- 
terially different from that of wheat seed placed in water for the same period 
of time. Wheat seed soaked in a formalin solution for 10 minutes and kept 
inclosed for varying periods of from 1 to 30 hours does not show any impaired 
germination until after 26 hours. 

A new rot of lupines, B. Petbonel (Atii R. Accad. lAncei, 5. ser.. Rend. Cl. 
kid. Fis., Mat. e. Nat., 29 {1920), /, No. 5, pp. 191^-197). — Young plants of 
Lupinus albuH from the Rome Station for Vegetable Pathology were found in 
December, 3919, to be attacked by a rot in the underground portions. This 
trouble was ascribed to a fungus thought to be identical with that described 
as Phgiophthora terrestria n. sp. by Sherbakoff (E. S. R., 38, p. 251), but here 
proposed to be renamed Blepharospora terrestris for reasons which are 
presented. 

Ascochyta on peas, L. C. Doyeb {CuUura, SI {1919), No. 37 If, pp. 382-386, 
fig. 1). — brief account is presented in numerical, graphical, and descriptive 
form of the results of a preliminary study of Ascochyta on peas. 

The Inspection of potato crops during 1020 {Jour. Min. Agr. [London], 
27 {1921), No. 10, pp. 954-957). — Among the measures for the control of potato 
diseases, inspection and the exclusion of undesirable varieties are emphasized. 

Blight appearwi to be the most prominent disease, I^af curl lowere<l the 
potato yield in many sections. This disease seems to be carried over from 
season to season and is common all over England, being most severe in the 
South. The disease is inheritable and infectious. Mottling was particularly 
severe on several varieties which are named. Blackleg was present in most 
districts in a small percentage. No variety appears to be immune. 

Potato spraying trials in the Cambridgeshire Fens, 1010, F. R. PirrHEBr 
imiooE {Jour. Min. Agr. IJjondon], 27 {1920), No. 3, pp. 282-286). — These €Xi)eri- 
ments continue those previously reported (B, S. R.. 41, p. 656). The work of 
the year was planned to form part of the series of potato spraying trials ex- 
tending over a term of years, and also to test the economic efficiency of 
machines applying over 200 gal. as compared with those applying about 100 gal. 
per acre. 

The figures as presented with discussion suggest that it is unsafe to spray 
potatoes In the Fens in a season like 1919. It has been suggested that the 
scorching is due to the entrance of the spray into the punctures caused by 
insects. 

A frost injury of potatoes, H. G. MacMillan {Phytopathology, 10 {1920), 
No. 9, pp. 423, 424, pi. 1). — A description is given of an Injury to potatoes 
which was first thought to be due to flea beetles. Subsequent investigations 
proved that it was due to the plants having been subjected while moist to a 
low temperature. 

Potato rot due to cold {Vie Agr. et Rurale, 19 {1921), No. 21, p. 336). — 
Potato rot due to cold may be caused by subjecting the tubers to —10® C. 
(14® F.) for one hour, to —5® for two hours, or to —3® for a longer period. 
Byes are more resistant to cold than other parts of the tuber. 
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Potato leaf curl (Jour. Min, Agr, [ixmJon], {1920) ^ No. 5, pp. 287'^8B, 

pU, 2 ). — This purports to give, after brief preliminary discussion, the text of a 
revision of the leaflet (No. 164) Issued by the Ministry of Agriculture In 1918 
on potato leaf curl. This account deals with a description of affected plants, 
the cause of leaf curl, and control measures. 

The causation of leaf curl is still obscure. Strict choice of land for potatoes 
and of potatoes for seeding are relied upon as control measures. 

Relation of climate to the development and control of leaf roll of potato, 
P. A. Muhphy and E. J. Wobtlky (Phythopathologg, 10 {1920) ^ No. pp. 4^7- 
41 if flg* t ). — ^The results are given of experiments and observations which are 
believed to account for the prevalence and spread of the leaf roll of potato in 
Prince Edward Island, and the occurrence of the disease in warmer climates. 
Sister tubers grown In Nova Scotia were planted in Prince Edward Island, 
Bermuda, and southern Ontario, and practically the same percentage of leaf 
roll occurred in each region. The presence of leaf roll in these cases demon - 
strated that the occurrence of the disease is due to infected seed and not to 
the climatic conditions. 

Potato demonstrations [regarding disease and yield in 1919] {Ontario 
Min. Agr. Hpt. 1919, pp. 57-60 ). — Tabulation of data obtained shows, for the 
potato varieties Irish Cobbler and Green Mountain In northern Ontario, old 
Ontario, and New Brunswick, the yield in bushels per acre, also the percentage 
present of leaf roll and mosaic. 

European potato wart disease, W. E, Rumsey (TF. Va. Dept, Agr. Bien. Hpt., 
4 {1919-20), pp. 47-51, fig. 1 ). — Potato wart was discovered In September, 1919, 
in a garden at Whitmer, Randolph County, and in 11 gardens in Thomas, 
Tucker County, W. Va. Plans indicated for combating the disease include 
sterilization of the soil, selection of resistant varieties, and quarantine. 

The distribution of wart disease, H. V, Taylob {Jour. Min. Agr. [Lmidon], 
27 {1920), Nos. 8, pp. 73S-7S8; 9, pp. 863-867; 27 (1921), No. 10, pp. 946-953).— 
Potalo-wart disease {Synchptrium endobioticum) is discussed as to symptoms 
and history. A survey made at the end of 1919 shows that wart disease Is 
widely spread throughout Great Britain, and that probably no county is free 
from this disease. 

The second part of the rei)ort deals with the Influence of tlie disease on the 
varieties grown. The third part gives details regarding immune or susceptible 
varieties, Infected land, conditions influencing Intensity of the disease, types, 
synonyms, and recording of characters of potatoes to insure identification of 
types. 

Yellow dwarf, a new nematode disease of soy bean, K. Katsufuji {Ann. 
Phytopath. Soc. Japan, 1 {1919), No. 2, pp. 12-16). — Qlycine hispida, one of the 
most Important legumes of Japan, is increasingly attacked in southern Hokushu 
by a Sbematode, Heterodera, allied to H. schaichtii, which is briefly discussed. 

Sugar caue gummosis, J. Matz {Rev. Agr. Puerto Rico, 5 {1920), No. 1, pp 
24-26, pi. J). — ^A brief account is given of recent studies on sugar cane gum- 
mosis, due to Bacterium vascularum, and apparently new to Porto Rico. De- 
tails are given as to its contrast with sugar cane matlzado. Control measures 
recommended involve the selection of sound planting material or preferably of 
resistant varieties. 

Maguoses of fungi from spotted apples. A, S. Hobkx {Jour. Bot. {London}, 
58 (1920), No. 694f PP- 238-242 ). — ^Duiing an investigation into the spotting of 
assies, commenced at Wlsley in 1915, several fungi were isolated from the dis- 
eased tissue underlying the surface spots occurring on apples of many different 
varieties cultivated in Great Britain. Besides Leptopphaeria vagabundu, Cory- 
nerm foliimlwm, Husarium maU, AUemaria grosmloHme, and other readily 
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identified species, a number of forms present were studied. These as teelinically 
described include the new genus and species Polyopeus purpureus, P, pomi, P. 
reourvutus, P. aureus; the new species pleospora pomorum, Fuckelia botryoidea, 
Coniothyrium convolutuw, Alternaria pomACOla^ BclerotHm stelUitum; and tho 
new variety C. cydoniae maU. 

Apple scab, C. W. Michel (fif. Dak. State Hort, Soc. Ann. Bpt., 17 (1920), 
pp. — In this report and the discussion following it is stated that apple 

scab, due to Venturia inequalis (Puaicladium dendriticum) , though quite 
similar to pear scab is not identical therewith. Apple scab causes in the United 
States annually a loss of almost $50,000,000, and w^as unusually severe in South 
Dakota during the season of 1919. The loss in that State ranges from 1 to 10 
per cent. 

It is admitted that some conidia may overwinter on the apples but it is 
claimed that dead leaves are the main source of early infection. Spraying with 
lime sulphur (1 gal. of the concentrated solution, testing 32® Baume, to 40 gal. 
water), to which should be added lead arsenate (1 lb. to each 50 gal. of the 
diluted lime sulphur), is at present the chief method of control. 

A report of a cedar rust survey of Augusta County, Va., R. E. Makshall 
and P. D. Fbomme (B. Dak. State Hort. Boo. Ann. Rpt.. 17 (1920), pp. 128-1S2 ). — 
The results are presented of a cedar rust survey conducted in Augusta County, 
Va., during the latter part of August, 1919, in an unusually favorable season 
for cedar rust infection, which was correspondingly severe. 

York Imperial sustained the bulk of the losses, and the data presented are 
based on this variety. Orchards in the vicinity of very many cedars showed an 
infection percentage of 100, of many cedars 96 per cent, of few cedars 50 per 
cent, and of very few cedars 11 per cent. Defoliation percentages ranged 
usually from 18 to 48 per cent lower. Fruit yield varied inversely with the 
number of cedar trees in the vicinity, and the percentage of first-grade apples 
decreased very rapidly as infection increaseil. Records of actual cash losses 
were not obtained. 

Cedar tree eradication [in West Virginia], W. E. Rtthsey (W. Va. Dept. 
Agr. Bien. Rpt., 4 (1919-20), pp. 4^-40, fig. 1 ). — Owing to tho campaign (as here 
tabulated) against cedar trees in the principal apple-growing sections of the 
State, not much damage has recently been done to the apple crops by cedar 
rust. 

Studies on the varietal resistance of the peach to artificial inoculations 
with Gloeosporlum laeticolor, N. Sttematru and K. Kuwatsuka (Ann. 
Phytopath. Boo. Japan, 1 (1920), No. S, pp. 1-12, fig. 1 ). — This report (with a 
short English bibliography) states that peach interests in Japan have been 
menaced for about 10 years by the presence of anthracuose (O. laeticolor), 
which has almost destroyed the peach crop over large areas, practically caus- 
ing eradication of some of the earliest and most profitable varieties. Studies 
involving inoculation tests of 66 varieties indicated, while showing no case of 
complete immunity, bring out various degrees of susceptlbllty, 9 varieties being 
presented as specially resistant and 2 of these ripening quite early. 

Experiments detailed appear to show that there is no biologic form among 
the strains of Q, laeticolor. No adaptations were demonstrated. Chinese vari- 
eties are most resistant, while Persian varieties are usually susceptible. 

The most important insect enemies and plant diseases attacking the 
leaves of currants and gooseberries (8. Dak. State Hort, Boo. Ann. Rpt., 17 
(1920), pp. 191--206, figs. 7).— Besides dealing with insect pests, this account 
includes such currant and gooseberry diseases as anthracnose (Pseudopeziza 
^his), currant rust {Ormartium ribicola), two leaf spots (Myoosphaerella 
grossulariae and Ceroospora angulata), and powdery mildew (Bphaerotheca 
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mors-uvae). Treatments are suggested in connection with each disease or in> 
sect, and a general spray is indicated for both insect and plant diseases on 
currant and gooseberry plants. 

Late frost and olive scab, 1919, G. B. Tbavssso (Staai, 8per. Agr, ItiU., 52 
(1919), No. 10-12, pp. 468-484, figs, 7). — defoliating branch disease, supposedly 
bacterial, is noted as occurring on olive during the summer of 1919 in parts 
of central and southern Italy. The disease is discussed as regards the causa- 
tive organism and the differences between characters noted in the present at- 
tack and in previous attacks of what may be the same disease. Conditions 
supposedly favoring severity of attack are discussed. 

Citrus blast and black pit, H. S. Fawcett, W. T. Hobne, and A. F. Caup 
(Calif . Citrogr., 6 (1921), No. 7, p. 284, 8). — The study briefly outlined is 

said to be confirmatory of statements previously published by Fawcett (E. S. II., 
48, p. 166). 

The supposition that citrus blast and citrus black pit are caused by the 
same bacterium has been fully established by a large number of experiments. 
The organism is said to be the same as that named Bacterium dtriputeale lu 
1918 by Smith (E. S. B., 30, p. 652), and B. dtrarefooiena in 1937 by I^ee (K. 
S. R., 37, p. 154). The disease is also Identical with that described by Coit in 
1916 (E. S. R., 37, p. 153). 

Previous to 1921, it was known that the lesions are more abundant on the 
south than on the north half of the tree, and on the long succulent shoots than 
on the short bushy compact growth. It was noted also that the blast was 
comparatively slight in sheltered situations and in years of light rainfall, be- 
coming more abundant in long i)eriods of moist, cool weather. Recent investi- 
gations have shown that blast starts almost invariably from lesions, particu- 
larly fresh injuries. 

The question is discussed why the organism produces only the blast in south- 
ern California, but blast and black pit both in northern California. 

Results of repeated trials indicate that Bordeaux mixture will lower the 
percentage of blast infections if applied early in autumn. Protection against 
wind injury, as by growing bushy trees, use of windbreaks to the south, or 
coating the surface with a fungicide, is suggested. 

Citrus canker, E. M. Ehriiorn (Hawaii. Bd. Commrs, Agr. and Forestry 
[Bim.l, Rpt, 1919-20, p. 84, pi. 1). — After the discovery of citrus canker 
(Pseudomonas citri) on the Kawahara property up Kalihi Valley, Honolulu, the 
infested trees were destroyed and a close watch was instituted. The disease 
does not seem to be so active here as in Florida. It has been found also on 
Kauai and may exist on Hawaii. It may have been present undetected for a 
long time, owing to its being easily mistaken for CUidosporium citri. Appar- 
ently no reason for alarm exists unless abundant rain causes a more rapid 
development of the disease. 

A bacterial disease of the lUy, U. Bokuba (Ann. Phytopath. 8oc. Japan, 
1 (191$), No. 2, pp. 86-90, pis. 2). — ^This is printed in the Japanese language. 

A parasitic disease of strawberry tree, J. Dufbenoy (Bui. Trimest. 8oc. 
Myoal. France, 34 (1918), No. 8-4, pp. 99, 100, fig. 1). — ^A leaf parasite of 
Arhutus unedo is supposed to bo a Guignardla. 

New species of Phomopsis parasitic on the Douglas fir, M. Wxlbovi (Hot. 
Boo. Edinb. Trans, and Proo., 28 (1919-20), pi. 1, pp, 47-49). — Branches and 
leaves of Douglas fir are attacked, in several localities named, by a fungus 
wl^Gli^ affects the tree in two ways. The fungus, which is described as a new 
under the name P. pseudotsugae, appears to be wid^y distributed In 
Scotland. 
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The damage to trc»e9 caused hy Lorauthuses and mistletoes, P. S. 

JiVANNA Rao (Jour, Madras Agr. Studmts* Union, 8 (1920), No. 6, pp. 151-161 ). — 
Species of Loranthus and Viscum are said to do considerable damage to sbme 
of the most valuable timber, fruit, and other trees. These are listed, with dis- 
cussion regarding the nature of the losses and regarding eradication measures. 

ECONOMIC ZOOLOGY— ENTOMOLOaY. 

A biological survey of Alabama, A. H. Howell (17. S. Dept. Agr., Bur. Biol. 
Survey, North Amer. Fauna No. J^5 (1921), pp. 88, pis. 11, figs. 10). — ^l''he first 
part of this work deals with the physiography and life zones (pp. 7-16) and the 
second part with the mammals of the State (pp. 17-76). A colored map of the 
life zones of Alabama, a bibliography of 42 titles, and an index are included. 

South African mammals, A. Haaqneb (London: H. F. d O. Witherhy; Cape 
Town: T. Maskew Miller, 1920, pp. XX -{-248, figs. 142).— This is a work Intended 
for use by field naturalists, sportsmen, and travelers. 

Territory in bird life, H. E. Howabd (London: John Murray, 1920, pp. 
Xni+308, pis. 13). — This Is a report of studies of the territorial dominion, 
discussed under the headings of the disposition to secure a territrfry» the dls 
position to defend the territory, the relation of song to the territory, the rela- 
tion of the territory to the system of reproduction, the warfare between differ- 
ent species and its relation to the territory, and the relation of the territory 
to migration. 

Birds of South Dakota, W. H. Over and C. S. Thoms (8. Dak. Qeol. and 
Nat. Hist. Survey Bui. 9 (1921), pp. 142, pis. 21). — Part 1 of this work treats 
of the importance of bird study, bird habits, protection, etc. Part 2 consists 
of a list and descriptions of birds of South Dakota, and part 3 (pp. 146-142) of 
a hibllograpliy. 

Bird houses and nesting boxes, R. H. Fohbush (Mass. Dept. Agr. Circ. 10 
(1920), 2. ed., rev., pp. 28, pis. S, figs. 31). — This is a revised edition of the paper 
previously noted (E. S. R., 34, p. 650). 

[Report of the] division of entomology, F. P. Jepson and C. H. Knowles 
(Fiji Dept. Agr. Ann. Rpt. 1919, pp. 7-i4). — ^This report deals witli insects 
injurious to fruit and vegetables, animals, books, etc., in Fiji, particularly 
studies of the banana borer (Cosmopolites sordida). 

Beneficial fungi in citrus groves, A. T. Speabe (Citrus Indus., 2 (1921), 
No. 7, pp. 3, 4). 

A method for studying the Hessian fly and other insects, J. W. McCol- 
LOCH (Ann. Ent. Soc. Amer., 14 (1921), No. 3, pp. 227-230, fig. 1). — ^The method 
here described is based upon the use of Pfeffer’s solution in growing wheat 
plants in water. The plants can be handled conveniently and the various stages 
of the insect studied with greater ease and exactness than when the plants 
are grown In the soil. In this way the life history of the Hessian fly was 
readily followed from ovlposition to the formation of the puparium. This 
method proved so successful in the Hessian fly work that It was adopted for 
the study of a number of other insects infesting cereal crops. Thus far the 
author has grown wheat, oats, rye, barley, com, and many of the sorghums 
In Pfeffer’s solution In connection with the study of the chinch bug, green 
bug (Toxoptera graminum Rond.), and com leaf aphis (Aphis maidis Fitch). 

The termites of South Africa, 0. Fttlleb (So. African Jour. Nat. Hist., 3 
(1921), No. 1, pp. 14^2).— A. preliminary account including a descriptive key 
to the genera and descriptions of the species. One subgenus and eli^t species 
are described as new. 
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Cotttribntioiia towaardi a monograph of sucking lic6« 11, G. F. B'icbkis 

Standford Univ. Pubs,, Univ, Ser,, Biol. 8ci., B (1921), No, 2, pp, SS-ISS, 
figs. 57). — ^This second part of tlie work previously noted (B. S. K,. 48, p. 452) 
deals with the genus Hoplopleura, of which $6 species and 8 subspecies are 
recognised, 21 species and 2 subspecies being described as new to science. 

Potato leaf hopper is found guilty, T. H. Pakks (Ohio Farmer, US (1921), 
No. 9, p. 8, figs. 2 ). — In the course of this account it Is stated that demonstra- 
tions in Ohio have shown that Bordeaux mixture applied at Intervals of two 
weeks during the growing season will give good results without the addition of 
nicotin sulphate. 

The linear bug, Phaenacantha australica Kirkaldy: A new pest of sugar 
cane in Queensland, J. F. Iixingwoeth (Queensland Bur. Sugar Expt. Stas., 
Uiv. Ent Bui. 14 (1921), pp. 11, pis. 2 ). — ^Thts is a report of studies of a species 
that is gradually changing its habits, which are remarkably like those of the 
chinch bug, and is adapting itself to the ways of cultivation. Normally the bugs 
feed on the under surface of the leaves. It is said to be fairly well held in cheek 
by its natural enemies. 

Biological studies of Aphis rumicis 1746, X Davidson (Ann. Appl. 
Biol., 8 (1921), No. 1, pp. 51S5, fig. 1 ). — In this continuation of the author’s 
studies (B. S. R., 32, p. 8*49), the transfer of infestation from A. rumicis to dif- 
ferent plants, its reproduction on mangolds, sugar beet, etc., are reported upon. 
A general discussion of the Influence of food plants on reproduction, the influence 
of food plants on the characters of the species, and the influence of temperature 
and humidity on the development of the species follows. 

Biological studies of Aphis rumicis L., J. Davidson (Bui. Ent. Research, 
12 (1921), No. 1, pp. 81-89, figs. 6 ). — ^In this, the first of a series of papers based 
on breeding experiments and observations in the field, technical descriptions 
given of the several forms of this aphis are followed by an account of Its life 
history. Its life cycle is graphically illustrated diagrommatically. 

Spermatogenesis of aphids; the fate of the smaller secondary spermato- 
cyte, H. Honda (Biol. Bui. Mar, Biol. Lab. Woods Hole, 40 (1921), No. 6, pp. 
S49-86S, pis. 4 )> — “In Stomaphis yanois the smaller secondary spermatocytes 
divide and develop to some extent, but retrogress to spherical cells. In Neo- 
thomasia populicola and Macrosiphum ambrosiae cases of division of the 
smaller secondary spermatocytes were found, but no developing smaller sperma- 
tids were observed. In N. populicola and M. ambrosiae spherical cells like those 
in S. yanois were found in the cysts containing si>erniatozoa. These were iden- 
tified as retrogressed larger spermatids.” 

The citrus black flay (Aleurocanthus woglumi Ashb.), C. 0. Gowdisy 
(Jamaica Dept. Agr., Ent. Oirc. S (1921), pp. 11, pis. 2; abs. in Agr. News 
[Barbados'], 20 (1921), No. 509, pp. 346, 347 ). — ^This is a summary of informa- 
tion on A. woglumi, particularly as relates to its occurrence in Jamaica. Notes 
on its control by fungi, by the microbiologist, S. F. Ashby, are Included (pp. 
fi-10). A report of studies of this pest by Dietz and Zetek has been noted 
(B. S. R., 44, p. 454). 

A symbiotic fungus occurring In the fat body of Pulvinaria innumerabilis 
Rath., 0. T. Bbxjes and R. W. Glaseb (Biol. Bui. Mar, Biol. Lab. Woods Hole, 
40 (1921), No. 6, pp. 299-^4, pis. 3, figs. 2),— -The fungus here considered 
belongs to Dematium or a related genus. The paper includes a bibliography of 
28 titles. 

An outline of the sericnltural industry and sericultural labor In Japan 
(Tehefot Dept. Agr, <md Com., 1921, pp. This paper includes a discussion 
of the present state of the sericultural industry in Japan, the kinds of serieob 
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tural labor, tlie number of working days and hours and the nature of work, the 
wages of sericuitural labors, etc. 

Our common butterflies, P. E. Lutz and F. E. Watson (Amer, Mu$. Nat, 
Hist. Guide Leaflet 38 {1920), S. ed., pp. 31, figs. 42).— This is a brief illustrated 
account of butterflies, which includes a tabulation of their life histories. 

The HesperJoldea of America north of Mexico, A. W. Lindsky {Iowa UrUv. 
Studies Nat. Hist., 9 {1921), No. 4, pp. II 4 , pis. 2, figs. 31). — This is a generic 
revision and synopsis of the species. 

Some factors in the natural control of the wattle bag worm, S. H. Skaife 
{ 80 . African Jour. Sol., 11 {1921), No. 3-4, 291-301, figs. 16). — ^This Is a 
discussion of the predacious and natural enemies of Acanthopsyche funodi 
Heyl., studies of which pest by Hardenberg have been noted (E. S. R., 42, p. 
1100.) In the course of this work 59,687 bagworms were examined, of which 
about 1 per cent were destroyed by birds and rats, 19 per cent by insect para- 
sites, 10 per cent by fungus diseases, and 17 per cent by other diseases, or a 
total of 53 per cent destroyed. 

Parasites of the pale western cutworm in Alberta, E. H. Stbickland 
{Caimd. Ent., 53 {1921), No. 5, pp. 97-100). — ^This is an account of the parasitic 
enemies of Porosagrotis orihogonia Morr., which since 1911 has been the most 
destructive enemy of grain crops In southern Alberta and in a small area of 
southwestern Saskatchewan, its damage in some years having amounted to 
considerably over $1,000,000. An account of this pest by Parker, Strand, and 
Seamans in Montana has been noted (E. S. R., 44, p. 757). 

While its parasites appear to be absent from Montana, they are of great 
importance In Alberta. Two hyraenopterous species mentioned are Meteorus 
di/mAdiatus Oress., parasitism by which increased from 2 per cent in 1914 to 
10 per cent in 1919 and 50 per cent in 1920, and Zele sp,, which was found in 
1914 to parasitize 2 per cent of the larvae. Two tachinids of importance are 
(Ionia capitata DeG., which parasitized 39 per cent in 1913, 43 per cent in 
1914, 7.5 per cent in 1915, and about 6 i)er cent in 1919, and Bonneto aomta 
Wied., which parasitized 2,5 per cent in 1913 and 11 per cent in 1915. Two 
other tachinids, Peleteria rohusta Wied. and Ernestia radicum Fab., were' 
reared in smuli numbers. 

The fall army worm, Laphygma frugiperda ( S. & A. ) , C. 0. Gowdey 
{Jamaica Dept. Agr., Ent. Circ. 4 (1921), pp. 4)- — This is a brief summary of 
information on the fall army worm, of which tliere were extensive outbreaks 
in Jamaica in 1920, the outbreaks having been more serious and widespread 
than at any other time during the last decade. 

The discovery of the European corn borer iu southern Ontario, L. S. 
MoLaine {Quebec Soc. Protect. Plants Ann. Rpt., 13 {1920-21), pp. 51-53 ). — 
This relates to the occurrence of Pyrauata nuMlalis Hubn. in Ontario, Informa- 
tion relating to which has been noted from another source (E. S. R., 44, p. 249). 

The small leaf moth of coconuts in Fiji, Levuana iridescens Betli.-Bak., 
C, H. Knoweecs (Fiji Dept. Agr. Bui. 12 (1919), pp. 8, pi. 1). — ^The larvae of this 
moth feed on coconut leaflets and are a source of considerable injury on the 
Island of Vltllevu. Three other palms are found to be attacked by it, namely, 
the royal palm (Oreodowa regia), the sago palm (Sagus vitiensis), and the 
areca nut (Areca cateohu). 

List of food plants of some South African lepidopterous larvae, E. E. 
Platt (So. African Jour. Nat. Hist., 3 (1921), No. 1, pp. 65-138). — ^This consists 
of a list of the plants with the larvae that feed on each, followed by a list of 
Lepldoptera arranged by families with the food plants upon which the larva 
of each feeds* 
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Mosquito breeding iu saline waters* A. Balfoub (Buh Ent Reaearchy IB 
(1921) t No, It pp* 29^4), — brief review of the subject with references to the 
literature. 

The feeding habits of Stegomyia calopus Meig.* B. M. Gordon and 0. J. 
Toung (Am, Trap, Med, and Paraaitol,, 15 (19B1), No, St pp, 265-^68 ), — 
“B. calopus females will bite either by day or night over 14 days after their 
first blood meal while under no artificial restraint and having opportunities of 
selecting day or night for feeding.” 

The bionomics of Tabanus aprepes, and other Australian Tabanidae, 
G. P. Hill (Bui. Ent. Reaearcht 12 (1921)t No. It pp. P^* flga, 21 ), — 

In this paper the author describes in soipe detail the life history, habits, and 
developmental stages of T, aprepes Tayl. and T, rufinotatus Big., which were 
reared from egg to adult, and discusses the present status of knowledge of 
T. nigrita/rsis Tayl. and Silvius notatus Bic. 

Attack of the fig in France by lionchaea aristella Beck* B. Poutiebs (Prog. 
Agr. et Vitic. (Ed. VEsUGentre), 4^ (1921) t No. S8t pp. 285, 286). --The. occur- 
rence of this dipterous enemy of the fig in France is recorded for the first time. 
Studies of the pest by Silvestrl in Italy have been noted (E. S. B., 41, p. 553). 

Experiments in the control of the cabbage maggot (Chortophila bras* 
sicae Bouchd) in 1020, W. H. Brittain (Ent. 8oc. Nova Scotia, Proc., No. 6 
(1920), pp. 54^78, pi. 1 ). — ^This is a report of experiments conducted according 
to the same plan as those of the year 1919 (E. S. B., 43, p. 850 ; 45, p. 557) 
The details of the treatments given and the results secured, with an Itemized 
account of the cost of the different treatments, are presented in tabular form. 

The results in general correspond to tliose of the previous years. Corrosive 
sublimate, creosote clay, anthracene oil clay, and tar paper disks gave a perfect 
stand, while the tobacco corrosive sublimate clay mixture showed but a single 
casualty. There was a difference, however, in their relative position as re- 
gards yield, there being a marked difference In favor of the corrosive sublimate 
as compared with the crude creosote clay. It is suggested that in some in- 
direct way the application of corrosive sublimate may have had a beneficial 
action upon the growth of the plant. The author notes that 1920 was the 
driest season in the history of the experiments, and that the mere watering of 
the plants In applying the material gave those thus treated a marked ad- 
vantage. It is thought possible tliat the tar paper disks, which gave a net 
profit second only to corrosive sublimate, acted to some extent as a mulch, 
thus giving the treatment an advantage over the creosote clay. Creosote-clay 
dust sent to Ontario is reported by L, Caesar to have caused a serious burning 
or wilting of the plants. 

In addition to results obtained on the continuation plats, experiments con- 
ducted on trial plats on a small scale (56 plants per plat), are reported upon, 
the details being presented in tabular form. The materials which gave the 
most promising results on these trial plats were corrosive sublimate, creosote, 
anthracene oil, pyridln, and derris. With the strength of corrosive sublimate 
reduced to two-thirds of that used in the continuation plats, there was still 
a perfect stand of cabbage, while with one-half the strength one cabbage only 
succumbed to maggot attack. Creosote used in greater strengths than that 
used in the continuation plats likewise gave a perfect stand, while one plant 
was destroyed with the weaker strength of anthracene oil. Pyridln with clay 
gave 100 per cent stand of sound plants, but with charcoal there was a loss of 
7.14 per cent. Derris diluted to 50 per cent with clay or used as a liquid at the 
rate of 1.5 lbs. to 100 gals, of water also gave a perfect stand. A saturated 
solution of salt was found to be worthless. 
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A series of experiments conducted with a view to determining the exact time 
the material should be applied with relation to the emergence of the maggot 
are also reported upon in tabular form. The abnormal season and other 
conditions, taken in conjunction with the small number of plants available, 
made definite conclusions Impossible. A few preliminary experiments to de- 
termine the stages of the insect that are susceptible to corrosive sublimate and 
derris are also reported upon. 

Walnut husk maggot, F. B. Brooks (V. S. Dept, Agr, Bui. 092 {1921), pp. 8, 
pl8. 4). — The larvae of Rhagoletis suavis Ijoew attacks comirionly the husks of 
the black walnut and the butternut, and has been reared by the author from 
the husks of the Persian or English walnut and the Japanese walnut. The 
species occurs quite generally over the natural ninges of the black walnut and 
butternut. In the present paper a preliminary account Is given of the life his- 
tory and habits of the si)ecies, of which there is but one generation annually. 

The eggs are deposited in masses in punctures made in the husks at the time 
the nuts are approaching maturity, apparently none being deposited In the 
nuts after they drop. The adults begin to issue from the ground as early as 
the middle of July In the latitude of West Virginia, and appear to be present 
on the trees swwcral weeks before ovii)ositlon begins. The eggs soon hatch, 
and the maggots rapidly convert the green tissue of the husk into black pulp, 
and, having attained full growth, enter the ground and pupate. In native black 
walnuts the eggs are deposited so late that the larvae do not prevent the nuts 
from maturing and dropping normally. In Persian walnuts, however, the 
eggs api>ear to be laid earlier in the development of the nuts, bearing trees hav- 
ing been observed In Maryland and Pennsylvania, a short time before the crop 
had ripened, on which a large percentage of the husks of the nuts were black- 
ened throughout and the surface covered with a gummy exudation from the 
maggot injury within. Some of the infested Persian walnuts drop prematurely 
and others hang to the branches until after the sound nuts have fallen. In 
nuts that are attacked before maturing the development is arrested and the 
kernel he<»oines unfit for use. Thu.s the injury Is threefold in that it impairs 
the quality of the kernel, causes the husk to stick to the shell in the hulling 
process, and blackens and soils the shell, making the nuts unattractive for 
market. 

But one parasite of this maggot has thus far been observed, namely, 
Aphaercta auripes Prov., reared from the puparla by Babb at Amherst, Mass. 
In experimental control work conducted in Persian walnut groves In 1920, 
lead arsenate at the rate of 3 lbs. of paste to 50 gal. of water was applied by 
means of a power sprayer, on August 10, at New Windsor, Md. In a grove at 
West Willow, Pa., spraying was done, on August 9, with a hand sprayer 
mounted on a wheelbarro\v, using 1.5 lbs. of lead arsenate powder to 50 gal. of 
water, and for several of the trees enough molasses was added to give a 
slightly sweetish taste to the liquid. The flies were found to be very numerous 
on the trees in the Pennsylvania grove for a period of a few days after the 
spray was applied and then decreased in numbers. Examinations and counts 
of the nuts of the sprayed trees In the Maryland grove Just before the crop 
was gathered showed that 4 per cent of the nuts had been attacked by the 
maggots, whereas at least 60 per cent of the nuts had been destroyed by the 
w^aggots the previous year. In the Pennsylvania grove It was estimated that 
the condition was 75 per cent better than the year before, when no treatment 
was given* 

The paintedi hickory borer (Oyllene caryae Gah.), E. H. Dusham (Neio 
Yorh Cornell 8ta. Bui, 407 {1921), pp, 175^208, flg8, 11). — ^This Is a summary of 
the present status of knowledge of the painted hickory borer, based upon a 
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review of the litetature and Investigations conducted by the author at Ithaca, 
N. Y. 

The species was described and given the name CL caryae by 6ahan In 1908, 
Imving been previously known as Arhopalus, Clptus, and Cyllme^ pictua, by 
which name it was tirst described in 1863 by Drury and which was a synonym 
of (7. rohiniae. Its distribution is thought to be coextensive witli the hickories, 
which are its main host plants. Its Injury is caused mainly to the hickories, 
esi)ecially Cary a ovata, but its work on osage orange is almost as injurious as 
on hickory. It has been reported as breeding in shagbark hlckoi*y, black wal- 
nut, pecan, butternut, mulberry, honey locust, osage orange, bitternut hickory, 
elm, wild grape, and hackberry. It is capable of causing considerable damage 
by attacking recently killed, standing trees, and felled timber, as well as un- 
seasoned products from which the bark has not been removed. The author 
has never found it boring in such material after it has been dead for more 
than one year, although repeated attempts have been made to Induce oviposit! on 
therein. It seems to prefer the smaller trees and branches to the large trunks, 
and in all cases the most severe Injury is due to the pupal cells, which penetrate 
tlie larger trunks and branches to a depth of from 1 to 2 in., while in smaller 
branches they extend to the heartwood. 

The adults emerge during May and June and sometimes during the first days 
of July, depending upon the season, and feed upon the pollen of Crataegus and 
probably that of other flowers. The eggs arc deposited in crevices or under 
scales of the bark. These hatch in from 0 to 10 days, and the young larvae 
burrow through the bark. Here they drive their long, linear burrows with the 
grain of the wood, grooving the inner bark as well as the sapwood. They be- 
come full grown in from 10 to 12 weeks, at the end of which time a large oval- 
sliaped hole is gnawed through the hark to the exterior and the construction of 
the pupal cell commenced. The pupal cell extends into the solid w ood to a depth 
of 1 to 2.5 in., and Uien parallel with the grain of the woo<l for about 2 in. Ui)on 
the completion of this cell the larva retreats into it, plugs up Ihe entrance with 
splinters and sawdust, and enters the prcpupal stage, which lasts from 23 to 63 
days. Transformation to pupae begins about the middle of September, and by 
November 12 all are in the pupal stage. Transformation to the adult beetles 
takes place in the spring. 

The natural enemies of this pest include the larva of an claterid beetle 
{JlemirhipuH faacieularis Fab.), a nitidulid larva, and the parasites Bracon 
erythrogaater Br. and Doryctes radiatus Cr. B, d'ythogastcr appears to be quite 
effective in checking the borer. 

Observations indicate that the adult is a sun-loving species and that material 
piled in the shade will not be attacked. It is recommended that standing dead 
timber be felled as soon as possible and utilized at once, or if this is impossible 
the logs should be barked or else put in water. Unbarked logs, posts, iK)les, 
and such material should never be left lying in the woods during the danger 
season, from May 1 to August 1, All material which can not be used, such as 
siashings, should he burned as soon as imssible. It is pointed out that the de- 
struction of Crataegus in the vicinity of large tracts of hickory would be bene- 
ficial, since it would ^lestroy the food supply of the adult beetles at the time of 
emergence. 

A bibliography of six pages is Included. 

The wliite grabs injariag sugar cane in Porto Rico. — The rhinoceros 
beetles, B. G, Smyth (Jour, Dept Agr, Porto Rico, 4 (i920), No, 2, pp, SI, ftga, 
9 ), — In this second part of the work previously noted (E. S. R-, 38, p. 161), 
which is edited by G. N. Wolcott, a general account is given of the biology of 
rhinoceros beetles of the genus Strategus, followed by detailed accounts of the 
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life hi«tory, habits, and means of control for the sugar-cane rhinoceros beetle 
(S. titanus Fab.) and tlie coconut rhinoceros beetle (S. quadrifoveaius Beauv.). 

The life cycle of S. tUanua was found to cover approximately one year. The 
minimum egg-to-adult period among the 44 reared adults was 271 days, and the 
maximum 429 days. The average normal egg-to-adult period for 44 individuals 
(of which H were male, 18 female, and 12 of undetermined sex) reared in tin 
boxes was 341 days, or practically 11.25 months. The other 0.75 month is about 
what is normally required as preoviposit ion period, that is, the time elapsing 
from emergence of the adult from the pupa to the laying of the first fertile egg. 
Control measures includ.e the use of the proper method of planting cane, avoid- 
ing an excess of organic matler in the soil, and the use of a poison bait and of 
manure trap plies. 

The life cycle of 5?. quadrifoveatua for tw^o Individuals reared from egg to 
adult was 430 days. The preoviposition period was not determined, as neither 
of the two reared adults w’as kept alive for the egg. However, if the preovi- 
position i)erlod is the same as that for tit anus, 24 days, this added to the egg- 
to-adult i)eriod of 430 days makes a total life cycle of 454 days, or 15 months. 
This is probably somewhat in excess of the average for the species.’’ This 
speci(^ is of slight importance as a cane pest but is a real menace as a coconut 
pest, whore control measures are necessary. These include collection of the 
beetle's, removal of breeding places, and poisoning of the grubs. 

Experiments in the treatment of balled earth about the roots of conifer- 
ous plants for the control of Japanese beetle larvae, B. It. Leach and J. W. 
Thomson {Stoll Sid., 12 {1921), No. 1, pp. 4^-S8, plft. 2 ). — This is a report of 
work conducted !)y (bo Bureau of Entomology, U. 8. Department of Agriculture, 
at Riverton, N. J., in 1020. 

Dipping tests indicate that certain compounds in solution, capable of produc- 
ing a gas insoluble or only slightly soluble in water, are toxic to Popilliw 
japonica grubs. These compounds arc classed as (1) those slightly soluble 
in water, such as carbon disiilphid, thymol, mustard oil, etc., and (2) those 
readily soluble in water such as sodium sulphocarbonate and sodium ethyl 
xanthate, which in solution on being decomposed by organic acids yield carbon 
disulphid, the active killing agent. 

“Saturated solutions of compounds in class 1 (about 1 : 1,000) readily kill 
Popillia grubs when the latter are removed from the soil and dipped in the 
solution for a definite period of time. However, when Popillia grubs are 
embedded in a soil ball and the latter dipped In these solutions the grubs con- 
tained within the soil ball remain unharmed. Soil adsorption, or in other 
words physical ‘locking up’ of the compound in solution by the moisture film 
surrounding the minute soil particles, is the apparent reason for the failure of 
these relatively dilute solutions to function in soil. That portion of the 
compound adsorbed by the soil is apparently rendered impotent as far as its 
ability to produce grub mortality in the soil is concerned.” 

Compounds of the second class when used in dilute solutions give results com- 
parable to those obtained from the first class. However, when compounds of 
the second class are employed in relatively concentrated solutions, a quantity 
of the compound sufficient to produce KXl per cent mortality remains free in the 
soil after the soil particles have adsorbed the compound to the limit of their 
capacity, 

“The comparatively concentrated solutions of sodium sulphocarbonate and 
sodium ethyl xanthate, when used for the treatment of balled earth about the 
roots of coniferous plants for the control of Japanese beetle larvae injure the 
plants to an extent which prohibits the use of these compounds In practice.” 
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Experiments with hot water in the treatment of balled earth about the 
roots of plants for the control of Japanese beetle larvae, B. R. Leaoh {Soil 
fifci., 12 (1221) f No. 1, pp, 6S--68, fig. 1). — ^This is a report of experiments con- 
ducted in connection with those above noted. They have shown that ** the 
third-instar grubs of Popillia japonica withstand an exposure of 2 hours in 
water heated to a temperature of 105® F. ; they succumb to an exposure of 45 
minutes in water at a temperature of 110» to an exposure of 12 minutes at 115, 
to an exposure of 6 to 8 minutes at 120, to an exposure of 3 to 4 minutes at 125, 
and to an exposure of 1 to 2 minutes at 130*. When a bath of heated water 
(minimum temperature 110*) is used as a method of Ifilling Popillia grubs In 
the balled earth about the roots of plants the soil ball must be immersed until 
brought up to a temperature of 110* and remain immersed at that temperature 
for a period of 45 minutes. 

** The process of warming up the soil is necessarily slow because it is not 
safe to allow the temperature of the water bath to exceed 110* at any time. 
It requires 3 hours and 25 minutes to treat a soil ball 8 in. in diameter by 
this method. Under the circumstances and aside from the consideration of 
injury to the plant, the method is too slow to be utilized to any extent in 
practice. The results Indicate that plants vary considerably in their resistance 
to immersion in heated water for various periods of time at various temiiera- 
tures, but that even the more resistant plants are affected and checkcxl in their 
subsequent growth.” 

A note on the susceptibility of woods to borer attack and on the valne of 
rosin varnish as a protection, E. A. Andrews (Indian Tea Assoc., Sci. Dept. 
Quart. Jour., 1921, No. 2, pp. 05-78). — ^The susceptibility of the wood of differ- 
ent trees to attack by shot borers of the family BostrycUlae and the results 
of protective treatment are reported upon. 

Strigoderma arboricola Fab.— its life cycle (Scarab. Coleop.), W. P. 
Hayes (Canad. Ent, 53 (1921), No. 6, pp. figs. 8).— This is a report of 

studies at the Kansas Experiment Station, in which State S. arboricola is only 
at rare intervals sufficiently abundant to be of economic importance. In 
Kansas blossoms of wild and cultivated ros(» plants are apparently the preferred 
food of the beetles, and they have been observed to do considerable injury to 
roses In a nursery at Abilene, Kans. The larvae resemble the common white 
grubs. 

” The beetles of 8. arboricola occur during May, June, and July. Egg laying 
occurs in June and July. The eggs hatch in from 10 to 14 days, and the grubs 
pass the winter in the soil, requiring an average of 321.7 days to reach the 
prepupal condition, which in turn requires 4 to 8 -days, making an average com- 
bined larval stage of 828 days. The prepupal stage varies In length from 11 to 
14 days, with an average of 12.7 days.” The individuals reared to maturity, 
with their egg stages added, required 361, 352, and 358 days for complete de- 
velopment.” 

Experiments on the destruction of liasioderma serricome Fab. by heat 
and with benzin, A. d’Angbemond (Proefsta. Vorstenland. Tabak IDutch East 
Indies], Meded. 8S (1919), pp. 28, Jigs. 2). — ^A threatened shortage of carbon 
disulphid in the Dutch Bast Indies led to the experiments here reported, which 
have shown that a temperature of 60® C. (122* F.) continued for three hours 
is sufficient to destroy the larvae of the cigarette beetle, while a period of five 
hours is necessary to kill the eggs. It was found practically possible to kill the 
beetle even within the core of a bole of tobacco without injuring the packed 
tobacco by heating such a bale in a fermentation room at a temperature of from 
65 to 60®. The use of 1.5 liters of benzin per cubic meter applied during a 
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period of four days is sufficient to kill the eggs, larvae, and adults, even within 
the core of the bale. 

Two scolytids attacking frnit trees and their parasites, F. Picabd (iS^oc. 
Path, Veff, France BuL, 8 {1921), No, 1, pp, 15-20), — ^This paper deals with 
Scolytua rugulosus llatz. and 8 , amygdaU Guer. 

The life history and control of the pales weevil (Hylohius pales Herbst) , 
H. B. Petbbon {Hanmrd Forest Bui. S {1921), pp. S3, figs. 9). — The economic 
importance of this pest in its adult stage was first called to attention in 1914 by 
Garter (E. S. 11., 35, p. 747), The Investigations here reported were commenced 
in September, 1919, and conducted almost entirely at the Harvard Forest at 
Petersham, Mass. 

This weevil, which is a native of the United States, was first * recorded as 
destructive by Wilson in 1840, again by Harris in 1852, and later by Packard, 
Felt, and others. Its distribution seems to be general throughout the eastern 
half of the United States and in southeastern Canada. Although in New Eng- 
land white pine is the most favored food, other trees must be fed upon over 
a large part of the area. N. abictis, a very similar specks, occurs through- 
out Europe and has been considered one of the worst insect enemies the forester 
has had to deal with. 

In their attack upon the tender bark of coniferous seedlings the adult beetles 
oftentimes entirely strip the bark from the stem and side bninches, but the 
most characteristic injury is the removal of the bark in irregular areas, leav- 
ing numerous criss-cross ridges. These ^oracious feeders will kill a 3 or 4- 
year-old white pine seeilUng within a very few days, as many as 30 beetles 
having been found around tlie base of a single seedling. In New England it 
lias long been observed that it is almost impossible to secure a reasonably pure 
stand of white pine reproduction promptly after the removal of older stands of 
pine, even though large numbers of seedlings may be present. This appears to 
be due to the fact that tlie beetles are attracted to areas wh(*re lumbering 
operations have been carried on, such as the felling of trees and the sawing 
and stacking of luml^er, or to areas where trees have been destroyed in such a 
manner that the odor of pitch or sap is still apparent. The investigations show 
that damage occurs the first three years after cutting white pine, 08 per cent 
occurring the first two years, and after the third year no new injury is done. 
The exr»erlinents show that freshly sawed lumber and freshly cut slash and 
pine logs will attract the beetles to the vicinity even when carried a long dis- 
tance from the cutting. 

The known food plants listed include five species of Finns; two of Larix; 
two of Piceu ; one each of Abies, Tsuga, Pseiidotsugu, and Thuja ; and tw<o of 
Juniperus; also the gray birch and w^hite ash. The species appears to be a 
strong flier, and its habits of migrating are responsible for its great economic 
importance. 

The adults emerge from hibernation from the latter part of April to the 
latter part of May, depending upon climatic conditions, and remain in the im- 
mediate vicinity until the middle of June, when they swarm to some locality 
where, preferably, a white pine logging operation lias Just taken place. Upon 
reaching new breeding grounds they may feed from one to two weeks on the 
pine chips, slash, or even on the bark of pine logs, if no suitable seedlings are 
present Eggs are then laid, usually singly, either in freshly cut pine logs or 
in the roots of freshly cut pine stumps. The eggs hatch in from 10 days to 
2 weeks and the larvae begin burrowing beneath the bark, where they feed for 
nearly two months before reaching maturity. About September 1 the larvae 
pupate beneath the bark in individual cells, penetrating about 0.25 in. into the 
89328— —2 2 — "— —5 
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sapwood and covered over with frass* They remain in this stage until about 
October 1, although some adults may emerge as early as September 15. Upon 
emerging the adults feed upon the nearest pine seedlings, and it is at this time 
that the most severe damage is done. The beetles have been observed feed- 
ing as late as November 18 in the vicinity of Petersham, Mass., and as late as 
December 1 in an outdoor cage at Boston, Mass., where the difference in altitude 
is about 1,000 ft. The winter is spent for the most part in the soil at the 
base of the seedlings upon which the beetles have been feeding. 

Technical descriptions are given of its several stages. A brief reference is 
made to similar species, IHssodes strobi being the one most liable to be confase<l 
with the pales weevil. 

The relation of the general behavior of the beetle to control is considered. It 
has a few natural enemies, of which the fungus Sporotrichum glohuUferum ap- 
pears to be the most imi)ortant. Control measures, considered under the head- 
ings of control on cut-over pine lands and control on open land, depend upon 
methods of handling pine stands, an account of which by Fisher and Terry has 
been noted (E. S. R., 43, p. 149). The so-called shelter wood method has re- 
sulted in a reproducftion of pine varying from 3,000 to 25,000 seedlings per acre. 

The life history of Euthyrrhinus meditabundiis Fab., an important 
weevil pest of mango trees in Australia, G*. F. Hnx (BuL Ent. Research, 12 
{1921), No. 1, pp. €3-66, pi. 1, fig. 1 ). — ^This Is a report of studies of E. medita- 
bundus at Townsville, in north Queensland, w^here mango trees are often Idlled 
by its attacks upon the trunks and branches. 

Heat production of honeybees in winter, K. D. Milnkk and G. S. I>emuth 
(17. 8. Dept. Agr. Bui. 988 {1921), pp. 18, figs. Jf ). — This is a report of further 
investigations (E. S. R., 31, p. 254), in which a small colony on four combs 
having natural honey stores were placed in the chamber of a small respira- 
tion calorimeter and their carbon-dioxid production and oxygen consumption 
measured for 10 days, wiiile the temperature of the air surrounding the bees 
was kept just low enough so that the bees at all times would remain clustered. 

“There were 14 thermocouples distributed in the hive in the calorimeter in 
«uch manner that the temperatures in different places Inside and outside the 
cluster could be ascertained, the leads from the thermocouples being extended 
through the outlet in the wall of the chamber to a potentiometer on the out- 
side. The temperatures were read every half hour, day and night, for nearly 
12 days. . . . 

“Under these circumstances, rarely found in the apiary, the energy produced 
by the bees, as measured by the carbon dioxld and water produced and the 
oxygen consumed, was greater, according to body weight, than that produced 
by a man when working at hard manual labor, when we take into consideration 
the fact tliat the work was done by only a relatively few of the bees in the 
cluster.” 

Beekeeping In Canada, F. W. L. Sladbn '{Canada Ewpt. Farms EwMbition 
arc. 18 {1920), rev., pp. figs. 2 ). — A brief account which includes a list of 
the equipment necessary in making a start in beekeeping. 

The honeybee and beekeeping, P. Gebstunq {Der Bim und Seine Zuoht. 
Berlin: Fritz Pfewningstorff, 1921, 6. ed., rev. and erU., pp. Vin+S27, pis. 82, 
figs. 298) • — ^This is a handbook on apiculture. 

The Thomas Say species of Ichneumonidae, R. A. Cushman and A, B. 
Oahan {Ent. Soc. Wash. Proc., 28 {1921), No. 7, pp. 158^^171). 

A new species of the chalcidid genus Zatropts (Hym.), J. C. Obawfobd 
(Ent Boo. Wash. Proc., 28 (1921), No. 7, pp. 171, i72).— E. tortrioidis, reared 
from Polyohrosis viteana at North Bast, Fa., Is described as new. 



19223 


FOODS — HUMAN NUTRITION. 


255 


Studies on the biology and control of chiggers, H. E. Ewing {XL S. Dept. 
Agr. Bui. 986 {1921) ^ pp. 19^ flga. 4). — ^This is a preliminary account of the life 
history and bionomics of chiggers occurring in this country and means for 
their control, based upon a review of the literature and investigations con- 
ducted during 1919 and 1920. The author rt^cognlzes two forms, neither of 
which represent Leptus amerieanua or L. irritana. His systematic studies 
have led to the conclusions (1) that L. americctnus is not a species of Trombi- 
dlidae, but rather a species of the family Erythraeidae, a group to which the 
genus I^ptus really belongs and (2) that L. irritana is the larva of species of 
Trombidlidae, but since the characters given by Riley are not even of generic 
value, the species* it represents can not be determined. There is apparently 
a single chigger species occurring in New Jersey, Maryland, the District of 
Columbia, Virginia, and southeastern Iowa and a socond very closely related 
species in the northern and western part of the United States. 

Experiments by the author Indicate that the larvae do not dig in as has been 
frequently stated but remain attached externally, the thickness of the skin being 
of great importance in localizing chigger attachment. The author’s observa- 
tions indicate that field mice do not serve as a host for the chigger as they do 
in Japan, as reported by Kitashlma and Mlyajima (E. S. R., 41, p. 753). The 
natural host of the American ( higger still remains to be determined. 

It is pointed out that much protection can he had by properly clothing the 
lower extremities, or by the application of repellents, such as sulphur, either 
directly to the skin 'or to the undergarments. Much can be accomplishetl by 
clearing fields of underbrush which serves as breeding places for the chiggers. 

An account of chigg<u-s by Chittenden in 1915 has been noted (E. R. R., 
38, p. 258). 

A second Nearctic species of Protura, Acerentulus barberi n. sp., H. U. 
Ewing (Dnf. Kewa. ,12 (1921), Ko. 8, pp. 2S0-241). 

foods— HUMAN NUTRITION. 

Principles of general physiology, W. M. Bayi.iss (Lotidmi and Ketv Vor/.*.* 
Jjongtmna, Orecnc Co., 1920, S. cd., rev., pp. XXVI 862, fga. 261). — The chief 
addition to the third edition of this well-known book (E. S. R., 42, p. 658) is a 
section on the capillary circulation. 

Chemical factors in nutrition, I>. R. (Jour. Franklin Inat., 192 

(1921). No. 1, pp. I’-IO ). — A general discussion of recent advances in the chem- 
istry of nutrition. 

Quality of protein in nutrition, R. H. A. Pi.i&rMKR (Nature [London], 107 
(1921), No. 2699, pp. 664-668, figs. 4)- — This is n general discussion, with numer- 
ous references to the literature, of the qualitative differences in proteins aiul 
their bearing on problems of nutrition. 

The relative value of the proteins In nutrition, R. H. A. Plimmer (Jour. 
Soe. Ohem. Indus., 40 (1921), No. 12, pp. 227R~229R ; also in Amer. Jour. Pharm., 
9S (1921), No. 9, pp. 646-^652). — Essentially noted above. 

Fat mlnlmnni, M. Hindhede (Skand, Arch. Phgaiol., 39 (1.920), pp. 78-131 ). — 
Following a brief review of the early vitamin work of Osborne and Mendel, 
McCollum, and Hopkins, the author presents the detailed reports of metabolism 
experiments covering a period of 16 months with two subjects on fat-free diets. 

On diets of bread and potatoes with rhubarb or apples, the subjects were 
able to maintain a positive nitrogen balance and to keep in good physical con- 
dttiem. On a diet of barley groats and sugar, the nitrogen balance became 
negative and a loss In appetite and body weight followed. The author at- 
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tributes the success of the first ration to the presence of vitamins in the fresh 
vegetables and fruits, and concludes that in experiments which have tended 
to show the necessity of fat in the diet it has been a question of the fat- 
soluble vitamin and not the fat itself. 

The accessory food factors. — The peculiar nutritive value of various 
edible fats, H. Abon and II. Gealka {Biochenn, ZUchr,, 115 (19%!), No, d-6, 
pp, 188-Z03f figs. 6), — ^This paper, while presenting nothing new from the stand- 
point of vitamins, is of Interest in the acceptance by the authors, as a result 
of the experimental work reported, of the belief that fats in themselves are 
not indispensable constituents of the diet, and that the importance attributed 
to such fats as butter, egg yolk fat, and cod liver oil is due to their content 
In fat-soluble vitamin. 

The vitamin manual, W. H. Eddy (Baltimore: Williams d Wilkins Co.^ IBi^l, 
pp, 121, figs. 9), — ^This book has been called a manual on account of <he em- 
phasis that has been placed on laboratory methods for vitamin testing to whicli 
two chapters are devoted. The other six chapters Include an historical de- 
velopment of the discovery and attempts to determine the chemical nature of 
vitamins, tabulations of the sources of vitamins, a discussion of their chemical 
properties and utilization, and a final chapter on deficiency diseases. 

Vitamins essential factors in nutrition, A. J. J. Vandemslde (Over Vita- 
minm of Bijkoniende Factorcn van de Voeding, lOhent: Author, 1920], pp, 
10), — A brief review of the literature. 

Vitamins and the food supply, A. Hakdkn (Jour. Soc. Chcm, Indus., 40 
(1921), No. 5, pp, 79R-S2R). — A comprehensive summary of present-day knowl- 
edge concerning vitamin requirements and the variations in the vitamin con- 
tent of natural and prepared food materials. 

Three-cornered meals, C. h. Htmx (Pictorial Rev., 22 (1921), No. S, p, SO, 
figs. S). — A presentation in popular form of the essential facts about vitamins, 
with suggestions for various food combinations to include the three vitamins 
or the “A-B-C diet.” 

Feeding experiments in connection with vitamins A and B: (1) The 
value of steam-distilled palm kernel oil as a control fat; (2) wheat bran 
as a source of vitamins A and B, A. D. Stammers (Biochem, Jour,, 15 (1921), 
No, 4^ PP- 489-4^3, figs. 2). — Feeding experiments with rats are reported from 
which the conclusion is drawn that palm kernel oil steam-distilled for three 
or four hours at a temptirature of 230 to 260® C. Is entirely deprived of vitamin 
A, and that ordinary bran contains an appreciable amount of vitamin A and 
adequate amounts of vitamin B when given in 2-gm. daily doses. 

Vitamins and cod liver oil, J. Lano (Schweiz. Apoth, Zig., 59 (1921), No. 38, 
pp. 501-504 )- — A brief discussion of the properties of vitamin A, with special 
reference to the question of the refining of cod liver oil. 

The vitamin doctrine and the oleomargarln industry, W. P. Bichardson 
(Inst, Margarin Manfrs, Proc„ 2 (1921), pp. IIt- 26; also in Aimr. Food Jour., 
16 (1921), No, 7, pp. 27-32),— In this article, which is essentially a plea for the 
use of oleomargarln Instead of butter, the author bases his argument largely 
on tlie occurrence of vitamin A in other articles of food than dairy products 
and on the possible waste involved in the conversion of milk into butter through 
faHure to utilize the buttermilk. 

Fresent status of nutrition and its relation to food manufacture, V. K. 
La Msa (Amer. Food Jour., 10 (1921), No, 7, pp. 7-10). — This is the first of a 
series of papers in which the scientific knowledge now available on nutritive 
values of food is briefly reviewed and discussed, with particular reference to 
food manufacture. The present paper deals with recent changes in tlie nature 
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ot food supplies, followed by a brief discussion of the significance in nutri- 
tion of proteins and mineral elements. 

The present status of nutrition, V. K. La Meb (Amer, Food Jour., 16 {1921), 
No8, 8, pp, 15, 16; 10, pp. SI, 32).— These two i>apers continue the series noted 
above, the first discussing briefiy the fat-soluble A vitamin and recent dis- 
coveries regarding this accessory food factor, and the second the water-soluble 
vitamin B. 

Some recent contributions to the literature of vitamins, U, III, L. M. 
PotTEB (Intematl Jour. Vuh. Health, 1 {1920), Nor. 2, pp, 240-247; S, pp. 
S67S71). — ^The first of these two papers reviews the literature on beriberi, 
including a discussion of recent papers in which other theories than vitamin 
deficiency are presented in explanation of the cause of beriberi. It is shown, 
however, that the other etiological factors suggested appear to be rather pre- 
disposing than causative. A list of 41 references to the literature is appended. 

In the second paper the fat-soluble vitamin is discussed, particularly from 
the viewpoint of a connection between lack of this vitamin and rickets. A list 
of 28 references to the literature is appended. 

Fat-soluble vitamin. — Vni, The fat-soluble vitamin content of peas in 
relation to their pigmentation, H. Steenbock, M. T. Seix, and P. W. Bo\jt- 
wErx (Jour. Biol. Chew., 47 (1921), No. 2, pp. S0SS08, figs. 2). — To test further 
the theory of a biological relationship between vitamin A and yellow pigmen- 
tation, three samples of ripe yellow peas and three of ripe green peas were 
compared as to relative pigment content and as to content in vitamin A by 
the technhpie describcMl in previous imbllcations (E. S. R., 40, p, 61). The 
green peas were found to he mu<*U richer in yellow pigment than the yellow 
varieties, nral were also found to be far richer in their vitamin A content. 
That even yellow peas are not to be classed with seeds of very low vitamin A 
concentration such as wheat, oats, and barley was shown by the appreciable 
growth during the first two months on the experimental ration containing 
15 per cent (if peas as the sole source of vitamin A, and by the still better 
growth when the amount of peas was Increased to 50 per cent of the ration. 
In the thre(^ groups of four animals each, which were fed green peas at a 15 
per cent level, growth was satisfactory for at least four months and only 
one case of Incipient ophthalmia and one of respiratory infection occurred. 

The need of further investigation of the effect of commercial and house* 
hold processes on the vitamin content of foods, J. R. Murlin (Jou7\ Home 
Noon., IS (1921), No. 9, pp. S89-S95). — ^A summary and digest of data. 

Preliminary report on the effect of cooking foods in the pressure cooker 
on the biological value of such foods, L. Stanley and R. Whipple (Jour. 
Home Boon., IS (1921), No. 9, pp. 44^t 447). — While the authors do not feel that 
conclusions can be drawn from data obtained up to the present time, the 
results would seem to Indicate that foods cooked in a pressure cooker for the 
time and pressure recorded are, as measured by experiments with white rats, 
less efficient biologically than when raw. 

Use of the pressure cooker iu the home, M. C. Denton (Jour. Home Econ., 
IS {1921), No. 8, pp. S61-S66 ). — The changes which take place In foods cookeil 
in a pressure cooker and characteristics of foods so cooked, some precautions 
which should be observed, the possibility of the use of the pressure cooker 
for different kinds of food, and similar problems are discussed. 

**The pressure cooker then, Is best suited to the cooking of tough meats, 
many cereal preparations (not most batters and doughs), dried legumes, and 
vegetables of mild flavor.*’ 
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The pressure cooker can also be used “for the extraction of fruit juices 
for the making of jelly by ordinary methods, provided that pains be taken not 
to overcook the fruit and thus injure the pectin. In case of very hard fruit 
or vegetable tissues, extraction in the pressure cooker may sometimes result 
in a richer juice, which will produce a larger yield of jelly, than when the 
fruit is cooked at the boiling point“ 

Some experience is needed, however, and directions can not be given offhand. 

The cooking of green vegetables (Jour. Horne Econ., IS (1921), No. 8, pp. 
S12, SIS). — A digest and discussion of data. 

Apples and [vegetable] marrows, M. B. I. (Table and Housekeepent^ Jour., 
70 (1921), No. 1804, P- 152).— A number of i*ecipes are given for the use of 
vegetable marrow as substituted for a part of the apple ordinarily used in 
making pies and a number of other dishes. This Is regarded as an economy 
when apples are high in price. 

Jellied grapefruit peel or orange peel, F. W. Yeatman (Jour. Home Eeon., 
13 (1921), No. 8, pp. S66, S67). — As a result of coiiiparatlve studies directions 
are given for making jellied peel. The method described gives a tender, jelly- 
like and traiisluCient product. 

The dietetic value of sugar, W. D. Horne (La. Planter, 67 (1921), No. 14, 
pp. 222, 22S; also in Facts About Sutjar, IS (1921), No. 14, pp. 26S, 269).— Thin 
argument for the greater consumption of sugar is based upon the fact tliat 
more energy can be obtained for a given amount of money from sugar than 
from almost any otlier foodstuff. The significance of other essential dietetic 
factors than energy is not taken Into consideration. 

lieport of ex peri in cuts on the cold storage of herrings carried out at 
North Shields (June and July, 1010), I. H. (Ibkkn (Jour, Ilyy, [Cainbriilge], 
19 (1920), No. 1, pp. 7o-8S). — A preliminary study i>t' comparative metlnxls of 
treating herrings in cold storage is reported with the following conclusions: 

At 18® F, brine freezing is more satisfactory than dry freezing both for 
gutted and ungutted fish. The keeping qualities of ungutted frozen fish are 
superior to those of the gutted ones. If herrings are to be gutted, it is cleaner 
and more practical to gut them before freezing. A plea is given for more 
cleanly methods in the handling and packing of herrings. 

Condensed milk, I*. La8sablii>.re (Le Lnit Vondens^. Paris: A. Maloine d 
Son, 1920, 2. ed., pp. [31 + V//-fi5/). — Essentially a reprint of the first edition 
(E. S. R., 45, p. 862). 

Emulsification in mayonnaise, K. L. Marx (Jour. Home Econ., IS (1921), 
No. 9, p. A progress report. 

Shortening: Its definition and measurement, 0. E. Davis (Jmr. Indus, 
and Engin. Vhem., IS (1921), No. 9, pp. 797-799, figs. 5). — An apparatus which 
will measure the shortening value of different oils and fats In terms of break- 
ing and crushing strength is described and illustrated, and the results are 
reported of tests of the shortening powers of various fats when incorporated 
in sugar cookies prepared under carefully tondardized conditions. Shortening 
is defined by the author as follows ; 

“ That cake which requires the least load to measure its breaking strength 
is the shortest ; that which requires the heaviest load Is the least short. The 
best shortening is that material which when baked in a dough gives to the 
product a minimum breaking strength and a minimum crushing strength/' 

Lard was found to be tlie best shortening agent tested under these condi- 
tions. Oils partially hydrogenated were better shortening agents than the 
nonhydrogenated oils. 
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A further application of the apparatus suggested is its use in the classUica- 
tion of dours by means of the breaking strength of standard products in which 
the dour is the only variable substance. 

Bxperiiiieiits in the making of doughnuts of low fat absorption, M. C. 
D«nton and L. B. Pbitchett (Jowr. Horne Ecm., 13 {1921), Nos, 6, pp. 255-- 
260; 7, pp. 309-316), — Many ex:r)eri merits conducted under standardized condi» 
tions and reported in detail indicate that a stiff dough (large proportion of 
dour) absorbs less fat than a soft dough. Cooked riced potato added to the 
dough decreases the tendency of the mixture to absorb fat, and “ gluten when 
^developed * or partially fused by kneading is more effective than when it 
exists in separate particles in a lightly mixed dough.’* Overhandling is, how- 
ever, scarcely to be recommended if one wishes a doughnut of pleasing texture. 
Other factors useful in reducing the amount of fat absorbed by a mixture 
are (a) the cooking of the flour or flour and cornstarch before frying, as is 
done in making queen fritters; (b) allowing the dough to stand and ’’ripen,” 
sometimes as long as overnight; (e) reduction of the time of frying by raising 
the temperature of the fat or by submerging the doughnuts during the frying, 
as is done in the home by means of a wire frying basket ; and ( d ) use of yeast' 
instead of baking powder as a leavening agent. 

Factors influencing the nutritive value of lard and lard substitutes, .1. (1. 
lUiuMMOND {flour, ^oc. Cticm. Indus., JfO {1921), No. 8, pp. HIT-^OT ). — This 
paper is based chiefly on the researches of the author on the vitamin content 
of lard and lard substitutes which have betm previously noted (E. S. It., 45, 
p. 560). 

Strictly exogenous substances necessary to the animal organism, A. 
C’AMPUS {Riv. Biol., 3 {1921), No. Jf, pp. 497->513) substjinces which are 
required by the animal organism for growth and maintenance are classifled 
as strictly exogenous and facultatively exogenous, the lirst grout) including 
those indispensable substances which can not bo synthesized by the organism, 
and the second e<iually indispensable substances wbicb neo<l not be introduced 
into th» organism as such but cjin be synthesized from simpler materials. 
The recent literature on the strictly exogenous food materials, including the 
elements chlorin, calcium, iron, and phosphorus; the uinlno acids cystin, 
tryptophan and lysin, and arginiii and histidin ; cholesterin ; and the vitamins, 
is reviewed in this paper. 

The importance of minerals in the diet, A. W. Sanuwai.l (Moss. Dept. 
Pub. Health [Pamphlet), 1921, pp. 7>. — ^This leaflet contains lists of foods rich 
in calcium, iron, and phosphorus, with a brief description of the importance 
of these elements in nutrition. 

The distribution of calcium and phosphoric acid in tlie blood of normal 
children, M. K. Jonks and L. L. Nye {Jour. Biol. Chem., 47 {1921), No. 2, pp. 
321-331 ). — The distribution of calcium and the various compounds of phos- 
phoric acid in the blood of 34 normal children whose ages range from 4 weeks 
to 14 years lias been determined, using Lyman’s method (E. S. K., 37, p. 207) 
for calcium and Bloor’s method (E. S. R,, 40, p. 16) for phosphorus, each 
with slight modifications. 

The average calcium content of the corpuscles was found to be slightly less 
than that of the plasma, the values in milligrams per 100 cc. being 9.4 for 
whole blood, 8J for corpuscles, and 10.0 for plasma. Neither age (within the 
above limits) nor sex appeared to be a factor in the calcium concentration 
of the blood or its distribution between plasma and corpuscles. 

The blood corpuscles proved richer in all types of pho^>horlc acid compounds 
than the plasma. The amount of unknown phosphoric acid, as described by 
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Bloor (E, S. B., 40, p. 176), in tiie plasma was negligible, while in the cor- 
puscles it averaged approximately 70 per cent of the total. In general the 
values for boys averaged slightly higher than those for girls, this being 
specially true of the lipoid phosphoric acid content of the corpuscles which 
averaged 65.7 mg. per 100 cc. for boys and 65.8 rag. for girls. The inorganic 
phosphoric acid content of the corpuscles, while showing a greater percentage 
variation than that of any other phosphorus compound, averaged lower in 
both boys and girls (average 12.1 and 10.3, respectively) than the figures 
reported by Bloor for adults, 18.7 for men and 15.7 for women. The total 
phosphoric acid content of the plasraii varied from 33 to 48 mg. In boys, with 
an average of 41.1, while in girls the range was from 27 to 47 mg., with an 
average of 36 as compared with Bloor’s values of 32 for men and 36.2 for 
women. The lipoid phosphoric acid content of the plasma averaged 32 mg. 
for boys and 27.7 for girls. The inorganic phosphoric acid averaged 9.8 for 
boys and 8.8 for girls. 

No relation between the alkali reserve and the concentration of calcium and 
phosphoric acid in the blood could be established. 

• Biochemical studies on marine organisms. — If, The occurrence of zinc, 
M. Bodansky {Jour. Biol. Chem., ^ {1920), No. 2, pp. iW~//07). — Contimiifig 
the biochemical studies of marine organisms previously noted (B. S. It.. 44, 
p. 556), determinations of zinc were made on 20 species of marine animals by 
the turbidlmetric method of Blrckner (E. S. K., 41, p. 464). 

Zinc was found in every species analyzed, the amounts varying from 2.6 mg. 
per kilogram in mullet to as high a.s 341 nig. in a sample of shucked oysters. 
A further study of the distribution of zinc in various parts of the oyster 
showed a rather uniform content in the digestive organs, mantle, and gills, 
with a lower content in the muscles. On dialysis of finely ground oysters for 
.96 hours, 49.5 per cent of the zinc was re<*overed in the dlalysate. It is 
thought that the zinc may be present in excess of its combining power with 
the proteins of the tissue, or may exist in part in a loosely combineil state 
which is disintegrated during dialysis. 

The dietitian's duties In a State institution, T. Oi.ow {[fll.] Inst. Quart., 
12 {1921), No. 1-2, pp. 73-16), — Dietitian studies are di8(‘iiss(*d, and information 
regarding the work of dietitians In Illinois institutions Is given. 

“ So far the greatest emphasis has been placed upon scicuring a proper 
basic dietary.” After consultation with various food experts, a standard 
dietary was adopted for the State hospitals which is now being tried out, and 
it is hoped that at least it will furnish the patients with the food necessary 
for proper nutrition. 

[Basal metabolism] {tlour. Amer. Med. Aesoc., 77 {1921), Nos. 4, pp. 247-255, 
figs, 2; 5, pp, S47-357, figs. 14)- — ^The following pafiers represent a symposium 
on basal metabolism held at the annual meeting of the American Medical 
Association in Boston in June, 1921: The Measurement and Standards of 
Basal Metabolism, by F. G. Benedict; Fundamental Ideas Regarding Basal 
Metabolism, by G. Lusk ; The Basal Metabolic Rate in Hyperthyroidism by W. 
M. Boothby ; Determination of the Basal Metabolism as a Method of Diagnosis 
and as a Guide to Treatment, by J. H. Means ; and The Basal Metabolism in 
Fever, by E. F. Du Bois. 

BmuI metabolism ahd its clinical measurement, H. G. Easle and J. S. 
OoenAni. {Lcmcet [London], 1921, /, No. 17, pp. 85$, 854). — ^This is a brief de- 
scription of the Benedict portable respiration appartus, together with a sum- 
mary of the criticisms of the apparatus by Boothby and Sandlford (E. B. R., 
45, p. 670), their objections being given to illustrate the precautions that 
must be taken In using this apparatus. In the opinion of the author, the prin- 
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clpal objection to the use of the present form of the apparatus is the one 
described by Boothby and Sandiford as the error Introduced by failing either 
to start or to stop tlie exx)eriniental period at exactly the end of a normal res- 
piration. To overcome this error, tlie autliors have devised a kymographic 
attachment, using glazed paper and a pen, which furnishes a permanent record 
of the whole test. 

Standards of basal metabolism in normal infants and children, F. B. 

Talbot (Amer. Jour, Diseases Children, 21 {1921), No. 6*. pp. 519-528, figs. H ). — 
This paper presents in a concise form the basal metabolism curves for infancy 
and childhood, as obtained in the studies of Benedict and Talbot previously 
noted (E. S. U., 45, p. 661), together with a brief discussion of factors lead- 
ing to variations from the average in certain groups of apparently normal 
children. 

Studies of infant feeding.— XIIJ, The caseins of cow^s milk and human 
milk in their relation to infant feeding. The action of rennin on casein, 

A, W. Bosworth {Amer. Jour. Diseases Children, 22 {1921), No. 2, pp. 193- 
201). — Samples of^castdn prepared from cow’s milk by the method of Van Slyke 
and Bosworth (E. S. K., 29, p. 9) and from human milk by the method of Bos- 
worth and Giblln (K. S. li., 39, p. 668) have been compai'ed as to chemical prop- 
erties with a view to explaining the differences in the action of rennin on the 
two types of casein. These are attributed largely to differences in the inorganic 
constituents of cow'’s and human milk. The caseins of both forms are consid- 
ered to be acids of the same chemical composition and characteristics, the two 
caseiJis forming the same series of salts with buses. In cow’s milk the casein 
is present ns a calcium <‘useinatc, while in human milk it is probably present as 
potassium caseinate. 

Coagulation of the casein by rennin is promoted by soluble casein .salts and 
retardc<l or inhibited by soluble soilium, i)otassium, and ammonium salts. As 
human milk contaliLS small amounts of casein and soluble calcium with rela- 
tively large amounts of sodium and ix)tassium, and cow’s milk or any of its 
modifications contains large amounts of casein and soluble calcium with rela- 
tively small amounts of sodium and potassium, the tendency of rennin under 
suitable conditions is to cause no curdling or the production of only a small 
amount of very finely divided <‘urds in the former and large flocculent curds In 
the latter. As the curd formation requires the development of acidity in the 
milk, it is emphasizeil that all milk used for infant feeding should be pasteur- 
ized immediately after milking. 

Aerodynia: Its place in medicine and its relation to pellagra, E. J. 
Wood {Amcr. Jour. Trap. Med., t {1921), No. 5, pp. 291-310). — The author 
traces the descriptions in the literature of aerodynia and pellagra, and sug- 
gests the probability that the two diseases are identical. If this be true, it 
becomes possible to trace pellagra to a much earlier period (1735) than the 
introduction of Indian corn or maize into Europe, 

Scurvy in the World War, A. P. Hkss {fntcrnafl. Jour. Pub. Health, 1 
{1920), No. 3, pp. 302S07). — ^A brief review of the literature. 

The antiscorbutic properties of concentrated fruit Juices, IV, A. Harden 
and R. Robison (Biochem. Jour., 15 {192t), No. 4, pp. 52t, 522). — Dried orange 
juice, which has been reported to relain its antiscorbutic properties for two 
years at room temperature* (E. S. R., 43, p. 460), has been found to lose about 
60 per cent of Its antiscorbutic value after storage for 14 months in a dry atmos- 
phere at 29" 0. (a4.2* F.). 

Defective diet as a cause of sterility. — A study based on feeding experi- 
ments with ratSt E. Rktnolds and D. Macomber {Jour. Amer. Med, Assoc., 77 
{1921), No. 3, pp. 169-175, figs, /i).— This is a provisional reiwrt of an experi- 
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mental study o£ the production of infertility in rats by partial dietary depriva- 
tion of essential substances, together with cHnical observations of human infer- 
tility comparable to those of the experimental work. 

Albino rats of a strain which had a standard mating fertility of 05 per cent 
on the stock diet employed were subjected to incomplete diets low, respectively, 
in vitamin A, calcium, proteins, and both calcium and proteins. The first three 
diets reduced the mating fertilities of the rats from the normal, 65 per cent, to 
55, 31, and 14 per cent, respectively. Rats brought to maturity on the double 
deficiency diet were of small size and poor condition, and all matings proved 
sterile. 

Borne suggestions concerning the bacteriological diagnosis of human 
botulism, K. F. Meykk and J. C. Geiueb {Piih, Health RpU, [U. S,}, 86 {1921), 
Ho. 23, pp. 1818-1317; also in Amcr. Food Jour., 16 {1921), No. 8, pp, 29, 80 ), — 
The authors report the isolation of Badllua botulinua, type B, from the 
jejunal wall of a case of botulism fatal on the fifth day of the disease, and 
also the isolation of 11. botulinua, type A, from stool specimens of two clinical 
cases of botulism from two different outbreaks. In one case the organism was 
found on the sixth and S(‘veiith day after the consumption of the causative 
meal and in the other case on the eleventh day. The importance of culturing 
the stools and tissues of all cliui<*al cases of botulism is emphasized. 

The diificulty in making differential diagnosis between encephalitis 
lethargiea and botulism, J. C. Geiger {Pub. Health Rpia. [V. S.], 36 {1921), 
No, 29, pp. 1663-1665 ). — The author reports the isolation by Jhirko and Dickson 
of Baoillua botulinua from the brain culture of a fatal case which had betm 
diagnosed as encephalitis lethargies. This is mentioned as an illustration of 
the difficulty of proper differentiation between encephalitis lethargiea ami 
botulism, A few distinguishing features of the two diseases aiT suuinmriy.(‘d. 

Direct inoculation test for Bacillus botuliiius toxin, I. A. liEMirsoN {Puff. 
Health Upta. [U. P.], 36 {1921), No. 29, pp, 1605-1671).— huXim'unoiiUil evidence 
is presented tlmt the intraperitoneal inoculation of mice or guinea pigs with 
suspected foods is a useful method for quick determination of the toxin of B. 
botulinua in foods and for deterininiug the type of organism presenti Tliree 
series of animals should he inoculated, one with culture alone, one after pre- 
vious inoculation with type A antitoxin, and one after previous inoculation witii 
type B antitoxin. Mice are considered more favorable than guinea pigs for 
carrying out the tost. 

An investigation into the purity of American strains of Uacdllus botu* 
liuus, G. F. Reddish {Jour. Infect. Diseaaea, 29 {1921), No. 2, pp, 120-131 ), — 
From 18 out of 19 so-called strains of B, botuUnus, the author has isolated 
non toxic strains which have proved to be B, aporogenea. The presence of this 
organism as a contaminant of the American strains of B, botulinua is thought 
to account for the differences in properties between the American strains and 
the descriptions of B, botulmua given by Van Brmengem and other European 
investigators. It is thought that the sources from which American strains of B, 
botulinua have been obtained have been such that close association of this 
organism with B. aporogenea must .be taken as a matter of fact. The use of 
such impure cultures in the making of serum is thought to account for the 
absence of uniformity of results in the treatment of botulism. 

ANIMAL FBOStJCTIOK. 

Studies in the dynamics ot histogenesis, IV— VI, VII, E. J. Caret (Amer. 
Jour. Anat., 29 (mi), Nos. 1, pp. 93-115, figs. 9; 3, pp. 341-377, figs. 20).— The 
first of these two papers is a study of the development of the hind limb In the 
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embryonic pig and is divided into three chapter headings intended to continue 
a series of papers previously noted (E. S. R., 44, pp. 264, 265). The subtitles 
are (4) Tension of Differential Growth as a Stimulus to Myogenesis in the 
Limb, (5) Compression between the. Accelerated Growtli Centers of the Seg- 
mental Skeleton as a Stimulus to Joint Formation, and (0) Resistances to 
Skeletal Growth as Stimuli to Chondrogenesis and Osteogenesis. It is con- 
cluded ** that the various stages of the developing skeleton are resultants of the 
mechanical resistances to growth, which, interpreted, means that cartilage 
and bone are not self-differentiated nor are they spontaneously self-crystallized 
products, but they are the immediate cellular responses to the varying in- 
tensity of the stresses and strains produced by resistances (pressure) counter- 
acting the growth of the blastemal skeleton.” 

In the experiment reix)rtejLl in the second paixu* (No. VII), Tension of Differ- 
ential Growth ns a Stimulus to Myogenesis, a silver tube was permanently alUxed 
in the walls of the bladder of a young dog, conm^cting the cavity of the organ 
with the exterior. At frequent intervals for a period of eight weeks con- 
centrattMl boric acid was forced into the bladder, thus increasing the internal 
pressure greatly until the fluid could be discharged through the urethra. As 
a result the smooth muscle of the bladder wall was converted into a cross 
striated muscle resembling heart muscle in histological structure and mani- 
festing a similar rhythmical contniction. It is concludeil, therefore, tlmt in 
respect to muscular tissue function determines structure and not the reverse. 

8tudie.s on the structure and innlti plication of bont* cells facilitated by 
a new technique, T. If. Hast (.ta^er. ./owr. Anut , (/*/>/), .Vo pp, 

fign, 6 ). — A method of making whole mounts of thin lamina ami spliniers of 
bone Is described which avoids the distortions associated with the usual acid 
treatment. The procedure consists of fixing in 95 per ctmt alcohol, washing in 
water, staining in gentian violet, dehydration, clearing in benzol, thorough 
scrapiug of the si^eelmen while immersed in benzol to remove all traces of the 
IKjrlosteuin, and tlnally mounting in Ivalsain. The presence of the periosteum 
(luring staining causes the matrix to remain colorless, while the bone cells lue- 
come deeply stainc^d. A study (»f such preparations of the turbinates, ethinoids, 
and parietal bones of young laboratory animals showed clearly the cytoplasmic 
granulation of the bone cells, the ijrotoplasmic processes and their anastomosis, 
the centrosoines, the absence of ainalicular simccs, the form and structure of 
the nucleus, and the rapid division of the nucleus, which was always by 
amitosis. 

Various types of amitosis in bone cells, T. II. Hast {Amn', ,fuHr. 29 

(1921), No, S, pp. S21-^S9, figs, -This is a more detailed study of amitosis 
in bone cells as Si^en in preparations made by the author’s method, noted above. 

It is concluded that amitosis is the exclusive method of bone cell multiplica- 
tion. Two distinct tyi>es are recognized: (1) In which the nucleus is dumb- 
bell shaped with the centrosoines at the opr>osite poles of the nucleus; and 
(2) in which the nucleus is horseshoe-shaped with the centrosoines lying close 
together between the two arms. A study of the literature showed a third type 
of amitosis in which tlie plane of cleavage is indicated by a plate-like struc- 
ture and the centrosome is absent or functionless. Eight diffei-ent views as ts 
the occurrence and significance of amitosis in animal tissues were found in the 
literature. 

Further evidence concerning the function of osteoclasts, H. E. Jordan 
(Ano-f. Rec., 20 (1921), No, 3, pp. 281-29^, pi, 1, figs, 2). — In the course (if a 
histological study of the bone marrow in the new-born cat, the author found 
that the multinucleated giant cells contain large globules of resorbed osseous 



264 


EXPBKIMElffT STATIOK BECORD. 


tVol. 4C 


material, and concludes, contrary to the views of Arey (K. S. E., 44, p. 368), 
that they are true osteoclasts and have a definite osteolytic function. 

The causes of whiteness in hair and feathers, R. M. Stbong (iSfcience, 
n. ser., 64 (1921), No, 1398, p, 856), — On the basis of extensive observations the 
author states that unplgmented hairs and feathers appear white because of 
the dispersion of light by the numerous internal reflecting surfaces and not, 
as claimed by W. D. Bancroft and others, because of the entrance of air into 
the structure. 

studies on the effects of thirst, I, II, T. Kudo (Amer. Jour. Anat, 28 (1921), 
No. 2, pp. S99-4S0; Jour, Expt, Zool., 38 (1921), No. 2, pp. 488-4^1). — In these 
two papers the author reports the weights of the individual organs of albino 
rats used in experiments in which the water supply was greatly reduced. 

I. Effects of thirst on the weights of the vaHous organs and systems of adult 
albino rats. — In the acute thirst series the rats were fed on dry feed only 
for from 6 to 16 days. This resulted in an average loss of 36.1 per cent of 
the gross weight of the 8 exi)erimental rats. The thymus, spleen, parotid 
glands, pancreas, subniaxillary glands, lungs, and liver showed a percentage 
loss in weight greater than that of the body as a whole. In the musculature, 
heart, thyroid, kidneys, skeleton, and a number of glands, the proportionate 
loss was less than in the entire body, while in tlu^ case of the nervous system 
there was a slight increase in the w'eight. 

In a series of chronic thirst experiments in which the amount of water was 
reduced for from 47 to 55 days there was a more gradual loss of weight, but 
owing to the greater length of the periods the total loss wa.s greater, averaging 
52.4 per cent of the body weight. In general the organs were affected in the same 
way as In the acute thirst experiments except that there was a proportionately 
greater lo.ss in the musculature, and the nervous system did not gain in weltdit. 

II. Effect.^ of thirst upon the growth of the body and of the tmrions organs 
in young albino rats. — In the experiments rt*port(Hl month-old rats were held 
at constant body weight for several wwks by restricting the amount of liquid 
in a diet otherwise adequate for growth. The rats showed a progressive toler- 
ance of thirst so that less liquid was required for maintenance as the experi- 
ments proceeded. In these rats the tail became elongated and there was a 
marked increase in the w^eight of the skeleton. The visceral organs tended to 
increase slightly in weight, the musculature remained nearly constant, and the 
integument and a number of the glands suffered a loss. 

The effects of inanition in the pregnant albino rat, with special refer- 
ence to the changes in the relative weights of the various parts, systems, 
and organs of the offspring, L. W. Babby (Carnegie Inst. Wash. 7*ub. 274 
(1920), pp. 91-186). — ^The author records the weights of various internal organs 
in 60 newborn young produced by female rats underfed during the last half of 
pregnancy, together with similar data from 10 newborn young and 29 fetuses 
from normally fed rats. 

There was no constant relation between the percentage loss in weight of the 
starved mothers and the weight of the newborn, but in general the largest fe- 
males showed the largest relative loss in weight and bore the largest young. 
The young from the starved mothers were characterized by long tails and an- 
increase in the relative size of the head and limbs. The viscera as a whole aver- 
aged 18 per cent below the we'ght in the control fetuses from normally fed 
females, due mainly to a pronounced reduction in the weight of the liver and 
lungs. The dried skeleton averaged about 12 per cent and the integument 10 
per cent above the same controls. The spleen, eyeballs, epididymides, testes, and 
brain manifested a strong growth tendency despite the inanlt on of the mothers, 
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StarvatloQ during the second half of gestation resulted in an average gestation 
perlml of 2B days, or 1 day above the normal. No abortions were observed in 
any of the underfed rats, and on an average there were 5.9 young to a litter, 
wh’ch appears to be slightly below the normal. 

The effects of acnte and chronic inanition upon the development and 
structure of the testis in the albino rat, D. M. Siperstein (Anat. Rec., 20 
{1921), jVo. 4, pp, 355-391, ftps. 5 ). — In 2-day-old rats starved for from 48 to 50 
hours, the author found that the testis increased markedly in weight, but the 
number of mitoses was reduced and histological differentiation was arrested. 
In rats 8 weeks old, underfed fur varying i)eriods, mitosis continued in the semi- 
niferous tubules, but si)ermatogenesis did not proceed beyond the first sperma- 
tocyte. This stage persisted even to the age of 400 days, with the formation of 
new spermatocytes and the degeneration and absorption of the old. The sperma- 
togonia and Sertoli cells were not affected by underfeeding except in extreme 
cases. Acute inanition In adult rats sufficient to cause a loss in body weight of 
from 40 to 37 per cent was almost without effect on the structure of the testis 
except in a few isolated tubules. 

Refeedlng, after prolonged inan'tion extending to upwards of 20 weeks, re- 
sulted in the case of young rats in a rapid return to the normal histological 
structure. SpermatogeiiesiH was resumed and spermatozoa appeared in 37 days. 
There was a definite hypertrophy of the interstitial tissue during recovery, but 
during inanition and starvation the interstitial tissue retained Its normal struc- 
ture in practically all cases. 

On the changes in the reproductive organs in heterosexual parabiosis of 
albino rats, N. Yatbu (Anat. Rec., 21 {1921), No. 2, pp. 217-228, figs. 7). — 
Stimulated by Lillie’s theory as to the origin of freeumrtins, the author per- 
formed a number of experiments in wldch a male and a female white rat were 
joined by a surgical operation so that a Joint blood circulation was established. 
There were 24 successful cases of the union of a normal male and normal female, 
and 14 of the uni(>ii of a castrated male and a normal female. The rats ranged 
In age from 20 to 00 days at (he time of the ojieratlon, and the union persisted 
for various peri<Hls up to 179 days. , 

When the male was not castrated the ovaries and uterus of the female partner 
d(*veloped normally, with the formation of some Graafian follicles and corpora 
lutea. On the other hand, when a castrated male was used the follicles d’d not 
develop normally, no corpora lutea were formed, follicular cysts became abun- 
dant, and there was a marked growth of the interstitial cells among which a 
few lutein cells appeared. There were profound changes also in the structure of 
the uterus, which became edematous. The testes and prostrate glands were 
not infiuenced by the union with a normal female. In one case where a normal 
male and a spayeil female were joined sperm formation was delayed. 

The author Is unable to account for the influence of castration on the repro- 
ductive organs of the female partner. 

On the physiological properties of the gonads as controllers of somatic 
and physical characteristics, III, IT, C. H. Moore {Jour. Expt. Zool., S3 
{1921), Nos. 1, pp. 129--171, figs. 15; 2, pp. 365-389, figs. 4).— Two papers are 
presented In continuation of this series (E. S. R., 42, p. 767). 

III. Artifioial hermaphroditism in rais . — This is a report of 14 successful 
cages in which a white rat with one of Its gonads removed served as a host for 
a rat gonad of the opposite sex. The transplanted gonads grew and persisted 
for periods of over eight months. In the case of the transplanted ovary the 
Graafian folUcIes differentiated normally up to the period of maturation, when 
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the follicles underwent atresia instead of ovulation, and the follicular masses 
were converted into interstitial cells. In the transplanted testes no sperma- 
tozoa were formed, but the seminiferous tubules, containing only Sertoli cells, 
were well formed. 

IV. Gonad transplantation in the guinea pig. — Guinea pig ovaries implanted 
in young castrated male guinea pigs continued to grow and retained the char- 
acteristic appearance of ovarian tissue for several months. The teats of the 
mammary glands of the host became as enlarged as in a pregnant female, but 
no other female characteristics were acquire<l by the male. In cases where 
testes grafts i>ersisted in the female, spermatogenesis continued for a period 
and there was a modification of the external genitalia of the female in the male 
direction. 

The author finds no indication of an antagonistic action of the secretions 
of the gonads of the opposite sex as claimed by Steinach. 

Contributions to the morphology of the female sex organs in mam- 
mals* — On the appearance of corpora lutea in the ovaries of domestic 
flattie and swine, M. Kxtpfek (Vrtljschr. Naturf, (JesrJl. Zurich, 65 iJ920), No. 
1-2, pp. S77-4SS, pis, S). — The author has studied tlie external appearance of a 
large number of ovaries of the cow and the .sow nnd records the numbers of 
Graafian follicles and corpora lutea in different stages. Materials were secured 
from slaughterhouses, but it was usually known wlum the animals had been 
in heat last. 

In both species a definite ovarian cycle was observed. The corpora lutea 
increase in size during the first half of the period betwetm ovulations and then 
if pregnancy has not ensued decline again. The period of retrogression extends 
through more than one estrual cycle, each resulting in a new crop of corpora 
lutea. In pregnant .sows there were always more corpora lutea of pregnancy 
than embiryos, the average ratio being 1.6:1. Tliis is thought to be a charac- 
teristic of all multiparous animals. In the cow the immber of corpora lutea 
of pregnancy was equal to the number of fetuses. 

On the minimum of testicular siihstance necessary for the normal 
formation of se.x characters, A. I.iPSciifiTZ, B, Ottow, and K. Waonkt; 
{Pfluger^s Arch. Physio}., 18S (.1921), No. l-S, pp. 76-HG). — A series of experi- 
ments with castrated and i)artially castrated guinea pigs are reported which 
show that about 1 per cent of the normal testicular mass is sufficient for full 
development of all male characters, and that less than 0.5 per cent is sufficient 
to prevent the appearance of the characteristics of a castrated male. Histo- 
logical changes in the minute pieces of testicular tis.sue remaining in the par- 
tially castrated animals resembled those observed by other investigators In 
cryptorchid and transplanted testes, in testes exposed to X-rays, and as a 
sequel to the ligature of the ductus deferentia, namely, the cessation of sper- 
matogenesis and a simple epithelium lining the seminiferous tubules. 

If the interstitial cells are the important endocrine tissue of the testes, it Is 
pointed out, only about 1 per cent of the actual secretion is necessary. If the 
55ertoli cells are the important source of the internal secretion, then from 6 
to 18 per cent of the normal secretion is sufficient, and finally, if the sperm- 
forming cells elaborate the internal secretion, the merest trace has th« same 
end result as that produced by the whole raasa 

Sexual neutralization obtained by means of orchilytic and ovariolytlc 
sera, R. Guiliani {Ann. Ig. {Rome), SO il920), No. 6, pp. S2S-S2$). — In the 
author’s experiments five rabbits were injected systematically with serum 
from a goat sensitized to testicular tissue of rabbits. Two of the rabbits suc- 
cumbed at the outset, and the others were killed after 15, 30, and 40 days of 
the serum treatment. The testes of the latter showed progressive atxt^hy 
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involving absence of germ cells and almost complete disappearance of the semi- 
niferous tubules. The author considers his procedure a valuable substitute 
for castration. Experiments with ovarlolytic sera are not reported. 

Studies on the physiology of reproduction in birds, IX— XII, O. Kiddle 
ET AL. {Amer, Jour, PhpaioLy 57 (1921), 2, pp, 228--290). — These four papers 

continue the eiirlier ones of this series previously noted (E. S. K., 40, p. 664). 

IX. On the relation of stale sperm to fertility and sex in ring doves, O Rid- 
dle and E. H. Behre (pp. 228-249). — In the experiment reported each pair of 
ring doves was kept in a separate pen. For a day or two after the laying of 
a clutch of eggs the pair were kept together, and then tlie male was confined 
in a small cage within the larger one. Fertile eggs were laid by the hens for 
as long as 8 days following the isolation of the male. Since the eggs are fer- 
tilized more than 24 hours before tiiey are laid, it is concluded that the sper- 
matozoa may retain their fertilizing power for 7 days. No evidence was 
secured that the stale spermatozoa influenced the sex ratio of the offspring or 
caused the deatli of the embryos. 

X. Inadequate egihshelln atid the earhf death o/ euthriios in the egg, (). Kiddle 
(pp. 250-203). — A numiier of the female ring dove.s used in tlie investigatioii 
noted above habitually produced eggs with very thin shells and a high propor- 
tion of their eggs falle<l to luit<‘h. The shtdl defect is attrilmted largely to the 
fact that the doves had heen made to produ<ie eggs at an abnormally rapid rate. 
The deaths of the embryos is thought not to be due to the soft shells as such, 
but to n more fundamental cause responsible for both conditions. 

XI. Effects of feeding soluble calcium salts upon reproductive secretions and 
upon the total inorganic constituents of the egg-shell, O. Riddle and M. C. E. 
Hanke (pp. 264-274). — A mixture of calcium lactate and calcium lactophosphate 
was fed to 10 ring doves laying thin-shelled eggs, in doses of from 0.113 to 0.452 
gm. per head daily. The dry shtdl substance was not increased and was per- 
haps slightly diminislied by the added calcium in the feed. The amount of 
albumin secreted was measurahly decTea.sed, ))ut there was no change in the 
rate of egg laying. It is concluded that the production of thin-shelled eggs 
ami the associated death of the enihryo.s are not caused by an inadequate 
calcium supply. 

-XII. The relation of nerve stimuli to oviducal secretions as indicated by 
effects of atropin and other alkaloids. O. Riddle and C. V. King (pp. 275-290).- - 
Alkaloidal preparations in varying doses were admin istertnl to female rii\g 
doves at periods when eggs were in the oviducts. Subcutaneous injections of 
cocain decreased the amount of shell material by about 5 per cent, and the 
feeding of pilocarpln hydrochlorid in<Te;ised it slightly. Albumin secretion Avas 
reduced somewhat under the liifluoncc of cocain and when atropin sulphate 
was fed, but seems to have been Increased slightly by pilocarpln feeding. In- 
jections of nicotin appeared to be without effect on the activities of the shell 
gland and the albumin gland. 

“If the innervation of the oviduct is similar to that of the mammalian 
uterus, and the alkaloids used by ns have an action on the autonomic nerves of 
birds similar to their action in mammals, these results supply some evidence 
that the oviducal secretions of birds occur largely Independently of the nervous 
system. The small effects observed are possibly ascribable to the direct action 
of the drugs on the secreting cells, or to more general action on the metabolism 
of the animal.” 

The logos of the hereditary process, V. Hen sen and P. Habzeb (Pflugcr\s 
Arch* PJiysioJ.f 188 (1921), No. l-S, pp. 98-113). — ^Tbis is a discussion of the 
chromosomes In relation to the independence and the segregation of hereditary 
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characters, and Includes a mathematical note on the probability of spedfk! 
chromosomes or hereditary units being paired at segregation. 

The analysis of the results of Professor Johannes Schmidt's dlallel 
crossings with trout, H. L. Thrachtenbebg {Jour. Genetics^ 11 ^o. i, 

pp. 75-78).— Considering Schmidt’s solution (E. S. R., 43, p. 860) of the problem 
of estimating the generative value of a parent with respect to a given char- 
acter from a knowledge of the expression of this character in the offspring, 
the author suggests a modification in which the assignment of an arbitrary 
generative value to one of the parents is avoided by regarding the personal 
value of each parent as an approximation to its generative value. The gen- 
erative values are determined by the method of least squares from the personal 
values of the parents, which are given unit weights, and the equations of 
Schmidt (concerning the average^ of each set of offspring with the means of the 
generative values of the two parents) which are given a weight equal to the 
square root of the number of offspring. 

Racial Investigations.— VI, Statistical investigations on inheritance in 
2ioacces viviparns L., K. Smith (Compt. Rend. Lab. Carlsherg, H (1921), No. 
11, pp. 61, figs. 6). — This study of variation and mother-offspring correlation in 
a viviparous fish Is noted because the author develops the mathematical theory 
of Schmidt’s method of distinguishing between personal and generative values 
through diallel crossing (E. S. 11., 43, p. 8C6) by showing that an estimate can 
be made of the variation in the generative values even though they theuiselves 
can not be determined owing to absence of information concerning the male 
parents. It is thus possible to study the relative importance of generative 
values and environmental influences In producing variations in the personal 
or observed values. 

Methods of analysis of pedigrees with respect to iiihreedtiig and relation- 
ship, T. EmNGER (Nord. Jordbrvgsforsk., 1921, No. 2, pp. ^9-66, figs. 5).— This 
is an exposition of the use of Pearl’s coefficients of inbreeding and relationship, 
together with the modifications suggested by the author (E. S. R., 45, p. 671). 

Data concerning linkage in mice, W. L. Wachtek (Amcr. Nat.. 55 (1921), 
No. 6i0, pp. 41^-420). — Breeding experiments with mice at the Bussey Institu- 
tion are reported which indicate that agouti is not linked to piebald spotting 
or to black-eye- white spotting, and that the latter is not linked to pink eye. 

Short ears an autosomal mutation in the house mouse, G. J. I^tnch 
(Anier, Nat., 55 (1921). No. 640, pp. 4^1-426, fig. 7). —The author describes a 
short-eared mutant of the house mouse showing well defined characters readily 
distinguished from the normal type. Breeding experiments at the Rockefellor 
Institute indicated that the mutant character is recessive to long ears and is 
due to a single gene not sex-linked. 

A new mutation in the house mouse, J. A. Detlefsen (Amer. Nat., 55 
(1921), No. 640, pp. 469-4’^3). — color mutation in the house mouse is described. 
The hairs are almost white when the animal is young, but become brownish 
later, particularly on the back, but without showing any trace of the agouti 
hair patterns. Breeding tests at the Illinois Experiment Station indicated that 
the gene re^nsible forms with the genes for albino and for normal intense 
color a set of three allelomorphs, being dominant to the former and recessive 
to the latter. 

Inheritance of belting spotting in cattle and swine, G. B. Dubham (Amer. 
Na/t., 55 (1921), No. 640, pp. 476, ^77).-— Prom a review of published Investiga- 
tions of inheritance in Dutch Belted cattle and Hampshire swine, the atethor 
cmicludes that the belted pattern represents the heterozygote between self and 
the ordinary white spotting. 
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Silage: Theoretical and practical stndjr of silage and its adaptability 
for Argentina^ J. M. Scasso {EnHlaje: Estudio Te6rioO‘Prdeiico del Ensilage y 
de su Adaptacidn a Id Argentinu. Bueno$ Aires: Min, Agr, Nac., 1920^ pp, 419^ 
figs, 5S ). — ^Tliis treatise covers various aspects of silage making, including the 
value of silage as a feeding stuff in comparison with fresh and dried forage, 
the chemical and bacteriological changes taking place in the silo, the various 
plants which are of value in silage making, the construction of silos, the cost 
of silage making, and the feeding of silage. An appendix gives replies to a 
cincsl ionnaire sent to various users of silos in Argentina, 

Some considerations concerning silage, P. Lavkniii {Ret\ Zoot^c., 8 (1921), 
Ro. 96, pp. S61-S72), — This article on the composition and nutritive value of 
silage Includes analyses by A. Chaudet and K. Tello of silages made of alfalfa, 
corn, and oats g^o^\^l in Argentina. 

Sundower silage, F. T. Shutt (Camda Exjd, Farm^, Seasonable Hints, 
East, and B. C. Ed., No. 20 (1921), pp. S, 4).— Proximate analyses are tabulated 
of samples of sunflower silage produced in various localities In Manitoba, 
Saskatchewan, Alberta, and Ontario. 

Quality In sunflower silage, M. J. Push ( Montana Sta. Cirr. 96 (192!), pp. 
7 ). — ^This is a poi)ular disciiKsioii of results set in Bulletin 141 (E. S. 11., 

45, p. 871). 

Beef production in the Corn Belt, AV. H. Black (U. S. Dept. Agr., Farmers" 
Bui. 1218 (1921), pp. Slf, figs. This consists of suggestions for producing, 

buying, and fattening feeder steers in the Corn Belt and replaces Fanners’ Bul- 
letin 588 (E. S. Km 31, p. 4G8). Besides suggested rations and summaries of 
experiment station tests, the section on fattening includes data socuroc! in a 
survey of feeding practices in Indiana, Illinois, Iowa. Nebraska, and Missouri 
showing the proportion of different feeds consumed by steers in each State 
and an estimate of the nninber of cattle fed, the total feed consumption, the 
feed per unit gain, and the cost of gain. 

Wintering and Rummer fattening of steers in North Carolina, R. S. 
CnuTis, F. T. IhcDEN, and F. AA’. Farley (North Carolina Sta. Bid. 2iS (1921), 
pp. S-20, figs. i ). — This material has l>een noted from Bulletin 954, U. 8. 
Department of Agriculture (E. S. K., 45, p. 409). 

Distribution of live stock in South America, L. Thompson (Bui. Pan 
Amcr. Union, 5S (1921), No. 2, pp. 109-12^, figs. 10). — This is a discussion of 
the relation of the live stock industries of South America to topography and 
rainfall, and Includes maps showing the distribution of cattle, sheep, goats, 
and swine. 

Sheep, goats, llamas, and ajpacas are found chiefly in the semlarid regions. 
Sheep-growing tends to occur in the more temperate parts and goat farming 
in tropical and subtropical areas, with llamas and alpacas important in cool 
regions where owing to scanty pasture sheep do not thrive. Cattle and swine 
are numerous in fairly moist warm regions and generally occur in the same 
afeas. However, in the heavily stocked cattle region around the Plata River 
swine are not numerous, although large quantities of corn are grown. Else- 
where the distribution of swine is similar to that of com. 

A Mendelian experiment with Aherdeen-Angus and West Highland 
cattle, J. A. S. Watson (Jour. Genetics, 11 (1921), No. 1, pp. 59-^67, pi. 1 ). — 
The author reports observations on the Fi and Fa generations of a cross be- 
tween Aberdeen-Angus bulls and West Highland and Highland XChartley cows. 
The Fi consisted of 1 male and 6 female calves completely polled and I male 
hearing short horns. The F* generation was derived from the latter hull and 
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consisted of 2 polled males, 15 polled females, 4 homed males, B homed 
females, and 1 male with loose scurs. The high incidence of horns among the 
males is explained by assuming that the polled character is incompletely domi- 
nant in the male. 

The original Highland cows varied in color and included dark reds, reddish 
duns and yellow duns. The duns seemed to be dominant to the black of the 
Angus and the latter dominant to red. The possibility of dun being produced 
by a dominant dilution factor is pointed out. 

Observations on Japanese Bovidae, K. Igitchi {,)our. Col, Agr, HokJcaido 
Imp, XJnH\, 9 (1921), No, 5 , pp. 261-300^ pis. 6). — Continuing his edrller studies 
on bovine craniometry (E. S. R., 40, p. 276), the author adds descriptions of 
the external characteristics of various Japanese types and an extensive series 
of body measurements. In cranial characters and body form the Japanese 
cattle are found to be distinct from the European breeds, but show resemblance 
to Eastern Asiatic types. It is concluded, therefore, that the native cattle 
are not indigenous but have wandered across Chosen from North China. 

Sheep breeding experiments (*Sfcot. Bd. Agr, Rpt.y 9 {1920) ^ p, LTV). — This 
is a brief note of experiments undertaken by the Board of Agriculture for 
Scotland. 

It has been found that crossing Shetland ewes with Kerryhlll rams resulted 
in lambs superior in size and vigor to the Shetlands. The fleece of the cross- 
breds was doubled in weight, while the quality of the wool was equal to that 
of pure Shetlands. An attempt to Improve the wool of Blackface sheep by 
means of Southdown rams is under way. 

Studies on the Mendelian Inheritance of the important racial character- 
istics of Karakul sheep in pure breeding and in crossing with Ram- 
bonillets, L. Adametz {Studien uber die McndvUvhc Vererhung der Wichtigsten 
Rassenmerkmale der Karakulschafe hc4 Rcinzucht vnd Krevzung mil Rambonil- 
lets. Leipzig: Borntraeger Bros., 1917, pp. T7/-I-258, pis. 16). — In this publica- 
tion, the first volume of the Bibliotheca Genetica edited by E. Baur, the 
author reports observations on Karakul sheep breeding in Bokhara, and gives 
the results of extensive breeding experiments in Austria in which crosses were 
made between different varieties of Karakuls and the imiwrted stocks were 
crossed with Rambouillets and native sheep. The volume consistB of eight 
papers as follows: 

I. On the method of inheritance of the Karakul curl in crosses between 
Bokhara fat-failed sheep and Ramhouillefs (pp. 1-42). — Essentially noted from 
another source (E. S. R., 38, p. 575). 

II. Investigations of the inheritance of hair color within the Karakul breed 
of sheep (pp. 42-77). — ^Besides the ordinary Karakul (Arabi type), which is 
a deep black until the age of 3 or 4 years, the author also used in his experi- 
ments the Shiraz type, which may be brown or gray. The fleece of the gray 
variety is a compound of colonHi and white hairs resembling a roan, and the 
author was informed that gray rams are never used as breeders. The blade 
was found to be dominant to brown and the gray dominant to the other two. 
To explain the breeding results the author postulates four genes, A tor black 
hair color, K a restricting factor produdng white, C a factor for the mixing 
of colored and white hairs, and Z> a factor which increases the number of black 
hairs in the fleece. In addition a factor B Is postulated for brown, although 
no cases were found where this was absent. 

HI. Investigations of the inheritance of hair coloring in crosses of KurakUl 
sheep with RambouUlets (pp. 77-128).— The Bambouillet Is considered a pig-^ 
mentiess breed as far as the wool is concerned. In the cross with the Karakul, 
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the Fi were all black or brown, but whites reappeared in the Fa. The experi- 
mental results are explained by postulating a factor F which in the absence 
of A inhibits pigment formation. The Rambouillets used in the experiment 
were homozygous for F, Some of the Karakuls were heterozygous, but were 
not white since they also carried A. 

IV. Jnveatiffatvons of the inheritance of drooping ear in Karakul-Ramboiiillei 
crosses (pp. 128-160). — The dw>oping of the ear, which is characteristic of 
the Karakul sheep, tended to be dominant in the Fi generation and to segregate 
in a 1 : 2 ; 1 ratio in the F*. However, there was much variation in the amount 
of drooping In the FiS. 

V. On the MendeUan inheritance of car length in crosses of Karakul sheep 
with RambouiUets (pp. 161-165). — ^The ears of the Karakul rams used in the 
experiment varied from 12 to 14.75 cm. in length, and of the Rambouillet ewes 
from 8.6 to 9,5 cm. Ear length was incompletely dominant in the first gener- 
ation and there was considerable variation, the range extending from 10.6 
to 14.8 cm. The results are explained on Lang’s theory of polymeres (multiple 
factors) . 

VI. On the MendeUan inheritance of white markings in Karakul sheep and 
in Karakul-Hambouillet crosses (pp. 1G5~20,5). — The markings considered are 
the white spots appearing on the forehead and the tip of the tall, and some- 
times on the feet. Of the 27 F, lambs In the Karakul-Rambouillet crosses 22 
showed white points. The author assumes tM^o factors, G for freedom from 
white markings and H for their expression in the absence of G. The mark- 
ings are not manifested in the Rambouillets owing to the pigmentless condition 
of the hair and skin. 

VII. On the MendeUan inheritance of fat tails in KarakuURamboudllet 
crosses (pp. 205-226). — ^The fat-tail characteristic of the Karakul was found 
to be strongly dominant and to be manifested in newborn Fi lambs by an empty 
skin p(»uch. The experimental results are interpreted on the basis of two 
duplicate genes, Ji and Js. 

VIII. On the MendeUan inheritance of curvature of the vertebral column 
of the tail in KarakulrRafrnbouUlet crosses (pp. 227-254). — In the experiments 
reported, the S-shaped tail of the Karakul tended to be dominant to the straight 
tail of the Rambouillet, although some of the FiS showed approximately 
normal tails. The variation In the expression of the S-shaped tall character 
in the crossbred is interpreted on the basis of I^ang’s theory of polymeres. 

Barley v. corn for fattening hogs, N. K. CviiNFis {Duror Diffcsi, 5 
No, 12, p, 27 ). — A lot of 11 125-lb. pigs fed by tlie fre<‘ choice system at the 
Minnesota Experiment Station for six weeks beginning May 25, 1921, required 
4.66 lbs, of ground barley and 0.47 lb. of tankage i>er pound of gain, and 
made an average daily gain of 1.5 lbs. per head. The check lot required 8.32 
lbs. of shelled com and 0.38 lb. of tankage per pound of gain, and gained at 
the rate of 1.87 lbs. per head daily. 

Vitamin studies, — VII, The influence of fresh alfalfa upon the weiglit of 
testes in Single Comb White Leghorn cockerels, R. A. Dtttcher and S. P. 
Wilkins (Amer, Jotir. Physiol., S7 (J921), No. S, pp. 437--4J^S ). — Continuing this 
series of studies from tlie Minnesota Exptjriment Station (IS. S. R., 45, p. 165). 
the authors report an experiment with White Leghorn cockerels. 

The right testes were removed from five cockerels after 37 days* feeding on 
polished rice exclusively and were found to average 0.16 gm. in weight, while 
the right testes of a similar group fed rice and green alfalfa averaged 1.19 
gm. The feeds were reversed during a subsequent feeding period of 46 days, 
after which the birds were completely caponized. The average weight of the 
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left testes was 0.596 gm. for the Orst group and 0.74 for the second group. 
The atrophy of the testes could not be attributed to general inanition, since 
some body growth took place during exclusive feeding on rice, though symp* 
toms of polyneuritis were manifested. 

Genetic studies in poultry, II, III, R. O. Punnktt and P, G. (Jour, 

GofieMcs, la (mO), No, 4, pp. 277-^92, pL 1, figs, IS; 11 (1921), No, 1, pp. 37S7, 
pU, 5, figs, 2 ). — These two pai)ers continue one previously noted (K, S. R., 41, 
p, 472). 

1 1. Ifiheritmce of egg color and broodiness . — ^The authors report results of 
reciprocal crosses between Black Langshans and Brown Leghorns and also the 
cross Langshan S X Golden Penciled Hamburg $ . 

The Fx pullets laid tinted eggs, but the color was much lighter than in the 
Langshan. The 65 pullets of the F» of the liUngahan S X Leghorn $ cross 
showed a wide variation in egg color, but most of tlie eggs were white or of 
a light tint and no eggs w’ere as dark as the Langsban. It is suggested that 
the original pullets bore an inhibitor for egg color. In the reciprocal cross, 
in which the Leghorn cock was of a different strain, there was a wide range in 
egg color but no excess in the whites. In the Fa Hamburg X Langshan cross, 
the distribution of egg color was bimodal with the dark tints pre<lominatlng. 
Aside from the inhibitor, one factor of major importance producing color and 
several minor color factors are postulated to explain these results. There was 
no evidence of xenla in egg color as claimed by Holdefleiss (E. S. R., 26, p. 660). 

Broodiness, which was determined by the l)ehavior of the birds in the 
pullet year, was found to be a complex character. The FjS were generally 
broody, but the proportion of broody to iionbroody in the F, varied greatly 
In the different crosses. There was no evidence of sex-linked tran.sralssion of 
broodiness, but It Is thought that broodiness may be linked loosely to egg 
color. 

The black down of the LnngvShan proved to be dominant over the brown 
striped down of the Leghorn and appeared to segregate in a simple 3:1 ratio. 
The Px males of the Langsban ^ X Leghorn $ were black with dark eyes and 
shanks, while the Fi females were black with varying amounts of orange and 
had orange eyes and light colored shanks. In the reciprocal cross the Pi pullets 
had orange eyes and light shanks like the males. These differences are held 
to be due to a sex-linked factor. 

HI. Hen-feathered cocks . — In the experiments reported Golden Penciled 
Hamburg cocks were mated to Silver Sebright bantam hens. The results are 
explained on Morgan’s hypothesis (E. S. R., 44, p. 470) that there is a dominant 
nonsex-llnked gene for hen feathering. It is also suggested that a duplicate 
gene, sex-lliiked, occurs in all birds, thus accounting for the hen-feathering of 
the normal hen. Some “ intermediate ” birds apiK*ared In the experiments, but 
so far as tbe observations went these became typically hen-featbered at later 
molts and are combined with the normal lion-feathered cocks In computing the 
ratios. 

Semicastration of hen-feathered cocks resulted in some cases In the ap- 
pearance of a few, generally transitory, male feathers on the side of the body 
on which the operation was performed. As in Morgan’s experiments (E. S. 
R., 42, p. 466), complete castration was followed at the next molt by typical 
eock-featbering. 

Tlie mating and breedling of poultry, H. M. Lamon and K. R. Su>com (New 
Yotk: Orange Judd Co,; London: Kegan Paul, Trench, TrUbner d Go„ Ltd,, 
192$, pp, XXIV+$4l, figs, 97).— This is a treatise on poultry breeding for per* 
sons beginning to raise standard-bred poultry. Chapters are devoted to the 
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principles of breeding, breeding for increased production, fitting poultry for the 
show, and each of the recognized classes of poultry including ornamentals and 
games. 

B^g-laylng tests at Hawkesbury Agricultural College, nineteenth year's 
results, 1920—21, F. 11. Harvet and J. IIadlington {N. 8. Wales Dept. Agr„ 
Farmers? Bui. 1S8 ( 1 . 9 ^ 1 ), pp. 28, figs. 6). — ^Thls Is a discussion of the New 
South Wales contest concluded March 81, 1921. Monthly individual egg 
records are tabulated for 540 pullets. As in the previous contest (B. S. It., 
43, p. 674) a number of standard-bred pullets were included. 

High*quality market eggs: Producing, handling, packing, G. H. Pound 
{Netv Jersey Stas., Hints to PouUrymcn, 10 {1921), No. 2, pp. 1/, fig. 1). — Sug> 
gestious are given for producing clean eggs, for Improving the condition of 
dirty eggs, and for grading and packing eggs for market. 

How to candle eggs, W. F. Sohoppe {Utmtana Sta. Virc. 97 {1921), pp. 19, 
figs. g). — Directions are given for candling eggs, together with a comparison of 
the api;)earance of the egg before candling and out of the shell, taken from 
lUUletin .565 of the U. S. Department of Agriculture (E. S. 11., 39, p. 279). 

Back yard poultry keeping, J. C. Graham {Mass. Dept. Agr., Dept. Bui. 11 
{1921), pp. JtO, pis. 2, figs. d). — ^This is the stni'ond edition of a publication pre- 
viously noted (E. S. It., 42, p. 09). 

DAIEY FAEMING— DAIBYING. 

Feeding dairy cattle, M. H. Keeney (iV^ea? Jersey Stas. Vh'c. 127 {1921), pp. 
3S, figs. 7). — Suggestions are given for feeding dairy cows for milk production 
in ordinary farm practice and for feeding under special conditions such as 
official tests and at calving time, together with notes on the feeding of dair;^" 
heifers until the age of first calving. 

Feeding test cow^s at Foriioll Unii'crsity, E. S. Savage {Holstein-Friestan 
World, 18 {1921), Ko. 4 ^, pp. 19, 20, 50, 51, figs. S). — This is an account of the 
methods used at Cornell University for preparing Holstein cows for advanced 
registry tests and the methods of feeding during the test. 

Notes on l»*eeding for increase of milk in dairy cattle, E. IIobertson 
{Jour. Genetics, 11 {1921), No. 1, pp. 79-90). — From a study of six pedigrees of 
Kerry cattle, the author concludes that “ inbreeding to a male relationship 
tends to increase and “ inbreeding to a female relationship ” tends to decrease 
both the quantity and the quality of the milk produced. It is admitted tliat 
the data cited are not sufficient to prove this contention. 

Selecting Jersey sires for high yearly production, H. E. Hunt {Va. Agr. 
Col. Hrt. Bnl. 65 {1921), pp. 18).— The author has gone over the volimies of the 
Hegister of Merit and listed the Jersey sires having a large number of daughters 
with high butter-fat records. In the discussion of the value of these lists the 
importance of a uniformly high production in the daughters is emphasized. 

Yesterday and to-day in New Hampshire dairying, J. M. Fuller {N. H. 
Agr., 86 {1919--1920) , pp. 105-113, figs. 6). — In this address the author discusses 
the increase in the number of dairy cows in New Hampshire since 1850 and the 
Changes In the production and prices of dairy products. 

The compositioh of milk in British East Africa, V. H. Kibkham and A. C. 
Barnes {Analyst, 45 {1920), No. 588, pp. 298-801, figs. 8). — ^The author presents 
graphs shoeing monthly averages during 1916 of tlie percentages of solids-not- 
fat and the Eelchert-Melssl number of the fat In the milk produced by a herd 
of about 60 native cows, mostly zebus, in British East Africa. 

percentage of fat was highest from May to July and lowest In October 
and November, with a secondary minimum in February. The temperature 
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curve showed parallel fluctuations, but these occurred in each case about three 
months before the rise or fall in fat content. The correspondence is attributed 
to tlie fact that the bulk of the cows calved in September or October, three 
months after the miniiuum winter temperature, and not to a delayed influence 
of temperature on milk secretion, either direct or through changes in the 
pasture. The fact tliat the changes in fat percentage and temperature in Eng- 
land are parallel and show no lag, as observed by H. D. llicbmcaid, is attributed 
to the accident that freslieniiig usually occurs at the appropriate iK)int in the 
temperature cycle. 

Variations in bacteria counts from milk as affectf»d by media and incuba- 
tion temperature, G. C. Supplee, W. A. Whiting, and P. A. Downs {New York 
Cornell &ta, Mem. 4$ (1921), pp. 221-247). — The authors compared three media 
and three incubation temperatures by making parallel counts on i.00 samples 
of market milk derived from the ordinary Itlmca supply. The following table 
summarizes the counts in comparison with those obtained by the standard 
procedure, viz, incubation at 37® C. for 48 hours with a plain agar medium: 

Influence of medium and incubation method on bacterial counts of market milk. 


Incu- 

bation 

Incu- 

Relative counts. I 

HI 

bation 

time. 

Plain 

agar. 

Lactose 

agar. 

Dextrose 

agar. 



•c. 

37 

Oourt. 

48 

100.0 

176.3 

444.9 

30 

120 

619.1 

463.6 

1 n8.6 

20 

120 

411.4 

498.6 

664.8 




The carbohydrate media were made up with 1 per cent lactose or dextrose. 

In a supplemental study of the influence of the metliod of stacking the Petri 
dishes in the Incubator on the counts by the standard procedure, the authors 
. found that the lowest counts and the greatest variability (as measured by the 
standard deviation and the coefiic'ent of variability) occurred in the interior 
of a solid block of dishes. Itelatively high and uniform counts were secured 
where the dishes were exposed to the warm circulating air of the incubator. 

The production of ammonia and carbon dioxid by streptococci, 8. 11. 
Ayisbs, P. Rupp, and C. S. MunoE {Jour, Infect. Diseases, 29 {1921), No, S, pp. 
235-260). — ^This study from the Dairy Division of the U. S. Department of 
Agriculture deals with the production of ammonia and carbon dioxid in 485 
cultures of streptococci. 

Two general classes of media were used, one containing peptone and the 
other peptone and dextrose. All the 64 cultures of hemolytic streptococci iso- 
lated from pathological sources and from normal human throats had the com- 
bination of cultural characteristics which the authors designate A, t e*, bbth 
NH« and COa are produced from peptone alone. Combination A also character- 
ized 96 of the 115 cultures isolated from cows' udders, 84 of the 124 cultures 
isolated from sour milk derived from individual farms, and 90 of the 96 cul- 
tures made from mixed sour milk from the same farms. The differences be- 
tween the two classes of sour-milk organisms is attributed in part to the fact 
that the mixed milk was allowed to reach a slightly higher acidity. 

With the exertion of two organisms isolated from cow feces, whidbi dif- 
fered from the hemolytic streptococci only In being imable to form NHs in the 
llteptone-dextrose medium (comblnatiosi B), none of the other organisms pro- 
duced ammonia. Streptococci Incapaide of producing OCh from either souree 
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(combination B) formed 75 of the 78 cultures from cow feces, 13 of the indi- 
vidual sour-milk cultures, and 4 of the 8 cultures made from active commercial 
lactic starters. The cultures from the other starters showed combination A. 
The production of 00a from dextrose but not peptone (combination O) was 
typical of the sour-milk cultures derived from individual farms (77 cultures) 
and was found in 6 of the mixed-milk cultures, l)ut was not observed in cul- 
tures secured from any of the other sources. Twenty of the udder organisms 
had a culture combination designated t>, which differed from B in that a certain 
quantity of carbon dioxld was formed in the peptone cultures, although the 
source seemed to be the organic acids present and not the peptone. None of 
the organisms from other sources showed combination D. 

The failure of a nuuiber of previous investigators to detect tiie production 
of CO* by streptococci is attributed to the kind of fermentation tubes used. 
The authors find that the Eldredge fermentation tubes measure small amounts 
of CO* quite accurately. They also find that not all commercial peptone prepa- 
rations are suitable sources of carbon dioxid. 

The amounts of 00* and NH* liberated by the cultures were small but quite 
uniform, and it is believed that the differences observed represent fundamental 
differences in the physiology of the organisms which will be of distinct use for 
diagnostic purposes. 

On the claim that some typhoid-paratyphoid strains survive the milk 
pasteurization, C. Krumwiede and W. C. Noble {Jour, Infect. Diseases, 29 
{3921), Ao. S, pp. S10-S12). — ^Tlie authors experimentnl with various bacilli of 
the typhoid-paratyphoid group, including some strains used in the experiments 
of Twiss (E. S. It., 45, p. 380), and find no evidence that any types survive heat- 
ing to 60° 0. for 20 The failure of Twiss to secure similar results is 

attributed to the use of cotton plugged flasks which were not submerged com- 
pletely in the bath. 

Contributions to the knowledge of the chemistry of cream, A. Bxtbb and 
C. Lindemann {Molk. Ztg. [Ilildesficim], 35 {19J1), Aox. 49, pp. 1229, 1230; 50, 
pp, 1257, 1258; 51, pp, 127S, 12741 52, pp. 1305, 1306). — The authors report 
chemical analyses of a large number of samples of cream and review the litera- 
ture concerning the composition of Devonshire clotted cream, powdered cream, 
cream cheese, etc., the object being partly to determine the influence of added 
water on the chemical composition of cream and partly to compare the cream 
products with whole milk. 

Butter and cheese, C. W. Walkeu-Tisdalb and J. Jones {London and New 
York: Sir Isaac Pitman d Sons, Ltd., 1920, pp. JX-\-142, pi, 1, figs. 38), — ^Thls is 
a manual for the use of beginning butter makers and cheese makers in Great 
Britain. 

[Butter and cheese investigations at the West of Scotland Agricultural 
College] {Scot. Bd. Agr. Rpt,, 9 {1920), p. XLIl), — ^This is a brief note of prog- 
i^ss in experimental work. 

In the butter experiments it was found that the texture of the flavor was Im- 
proved by washing and brining the granular butter with pasteurized lactic whey 
and by adding milk sugar to the butter when on the workers. Various cheeses 
of the Cheddar type were made by the use of selected lactic ferments, includ- 
ing Streptothriw dadhi^ Bastonioiini lactid coagulantes, BaciUus bulgaricus, and 
Freudenreich’s bacillus. When ripe these cheeses usually had a fine distinctive 
flavor superior to that of the control cheeses made with Streptococcus lacHous 
starter, ^he coefficient of digestibility was high in the case of the experimental 
cheeses, and they were easily assimilated by persons of comparatively w^eak 
digestion. 



276 


experiment station rboobd. 


[Vol. 46 


OoBtributions to the knowledge of the eom|K>8itioii of different kinds of 
cheese, A. Bubb, M. Steffen, and 0. Lindemann (Molk Ztg, IMUdeaheim]^ 85 
(mi), Nos, 28, pp, 727, 728; 29, pp, 748, 744; 80, pp, 775, 776).— The authors 
report chemical analyses of 39 samples of Tilsit cheese and of a lesser number 
of samples of other types, including Cheddar, Schweizer, Gouda, Kdam, Wilster, 
Holstein skim milk, Harz, Danish and German Brick, Camembert, Neufchhtel, 
Brie, BYtihsttick, cottage cheese, cooked cheese, curd, Sapsago (Krauter Kftse), 
handmade cheese, sheep’s milk cheese from the Holstein marsh region, and 
sheep’s milk cheese from the North Sea region. Notes on methods of manufac- 
turing are given in some cases. 

Cheese^making experiments with milk from cows fed fruit and fruit 
skins, A. Pktke (Jahrcsber, Molk. Bchule Rutti-Zollikofen, 83 (1919-20), pp. 
24-82). — Of 29 experimental cheeses made froni milk of cows fed fruit and fi*uit 
skins all developed off flavors and were of inferior quality. 

Economics of the ghee trade, D. Ananoa IIao (Madras Agr. Dept. Year- 
book, 1919, pp, 75-88, pis, 3). — The author describes the ordinary method of 
making ghee in India and reports experiments in which ghee was made In the 
laboratory. From a study of the yield of curd, butter, and finished product, it is 
concluded that in ordinary practice a considerable timount of butter fat is lost 
in churning. Much of the ghee sold on the market is adulterated, and this is 
attributed In part to the fact that pure ghee can not be manufactured profitably 
at the usual price. 

Review of the imported dairy produce trade for the year ended June 
BO, 1921, W. Weddel & Co., Ltd. (WeddeVs Atm, Rev, Imported Dairy Prod, 
Trade, 27 (1921), pp. 8). — A statistical summary of imports of butter and cheese 
into the United Kingdom, with notes on dried milk and margarin. 

VETEEINAEY MEDICINE. 

A textbook of the diseases of the small domestic animals, O. V. Bru&iley 
(Philadelphia: Lea d Febiger, 1921, pp. XX IV -4-17-672), — This is a practical 
textbook on the diseases of the dog, cat, rabbit, poultry, etc., an attempt having 
been made to Include most of the diseases with which the veterinarian comes 
in contact. 

The farmer’s practical veterinary guide, E. T. Steele ([Chillicothe, Mo,}: 
Author, 1921, pp. 222, pU. 4, 20). — ^This is a popular account which is said 

to be based upon years of experience. 

Report of the Civil Veterinary liepartmcnt, Assam, for the year 
1920^21, W. Harris (Assam Civ. Vet. Dept. Rpt., 1920-21, pp. «-fi7).~~ThiH 
is the usual annual report (B. S. K., 44, p. 275). 

Practical treatise on serology and serum diagnosis, M. Rubinstein (Traits 
Practique de 86rologie et de B^rodiagnosUc. Paris: A. Maloine d Bans, mi, pp, 
414, — While this volume is essentially a treatise on the serum 

diagnosis of syphilis, it contains much information of a general nature on 
the principles of immunity and serological reactions, together with special 
sections on the serum diagnosis of tuberculosis, echinococcosis, and cancer, brief 
comments on the serum diagnosis of the other diseases, and a final section on 
the possible applications of the Abderhalden reaction. 

The rdle of lipoids iu iuSOctioii and immuulty, G. Linosaier (Les lApoUes 
dam P Infection et dans VltmmrAU. Paris: Libr. J.-B. BailH^re d Born, 1920, 
pp. 105). — A theoretical discussion. 

Studies OB complemeBt fixation, — I, The rate of fixatioB bf eomplemeitt 
at different temperatures, R. L. Kahn (Jour. Bwpt. Med., 84 (1921), No. 8, 
pp. 217-280, figs. 7).— Essentially noted from another source (B. S. R., 45; 

p. 681). 
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1*116 treatment of Malta fever and bovine contagions abortion with col- 
largol and similar preparations, H. Ziemann (Dent, Med. Wchnsc%r.t 41 
(mi), No. 18, p, 500; ab8. in Vet Rcc„ n. «er., 1 (1921), No. 38, pp. 151, 152).-- 
The author reviews a report of Zeller ' on the relationships that exist between 
contagious abortion of cattle and Malta fever, which led to the conclusion that 
the usual laboratory methods of examination fail to establish any imx>ortant 
differences between the causal agents of the two diseases. Their epidemio- 
logical characteristics also present striking similarities. 

The author reports that he has succeeded in curing four cases of Malta fever 
through the intravenous injection of from 2 to 4 cc. of a 2 per cent solution 
of collargol. These cases have l)een confirmed by bacteriological examination 
and had previously withstood all other forms of treatment. In the first case 
a single injection was sufilcient, but in the other cases treatment was i*endered 
effective by the administration of a second injection on the second day. The 
injections were given at tlie height of the febrile attack. The onset of convales- 
cence was marked a few hours after the injection by profuse sweating and a 
sharp fall in temperature. Subsequent recovery was uneventful. The extra- 
ordinary rapidity with which results were obtained in the treatment of Malta 
fever cases at once suggests that the preparation exerts a direct bactericidal 
action and not merely an indirect effect by stimulating protoplasmic activity. 

The importance of an increased carbon dioxid tension in growing Bac- 
terium abortus (Bang), I, F. Huddleson (Cornell Vet., 11 (1921), No. 3, pp. 
210-215, fig. 1 ). — The studies here reported are con8idere<l to furnish sufficient 
j)roof that the growth of li. ahortm is not due to a reduced oxygen tension, 
that a carbon dloxld tension greater than that of the air governs and greatly 
facilitates its j)rimary growth, and that an atmosphere containing 10 per cent 
of carbon dioxid gas appears to produce the earliest and most luxuriant growtli 
of B. abortus. 

The complement deviation reaction, the reaction of Sachs-Georgi, and 
the reaction of Meinicke in the diagnosis of dourine, L. Cominoiti (Clin. 
Vet., Rasa. PoJizia Haiiit. v Jg. IMiian], H (1921), No. 4. pp. 81-91; abs. in Abs. 
Bact., 5 (1921), No. 6, pp. 241, 242). — ^I'ests of the value of the eomplenient 
deviation reaction for the diagnosis of dourine are reported, from which the 
author concludes that tJie test is significant only when the result is positive. In 
many cast's nt'gative results were obtained with .sera of animals showing 
typical clinl(‘al symptoins. ()c(*asioiially a negative reaction is given in primary 
stages of the disease and a positive ont» in later stages. The Sachs-Georgi and 
Meinicke reactions are con.sidered to be witlamt value in the diagnosis of 
dourine. 

Experimental investigation of foot-and-mouth disease, O. Waldmann 
and J. Pape (Berlin. Tierarztl. Wchnsekr., 31 (1921), No. SO, pp. S49-354i pl. 
1 ). — In continuation of previous studies (E. S. R., 45, p. 76), the authors have 
extended their exiKjrimental study of foot-and-mouth disease in guinea pigs and 
have succeeded in producing the disease in over 260 animals. The course of 
the infection was found to depend to a great extent on the method of inocula- 
tion. Cutaneous Inoculation in a manner similar to small-pox vaccination re- 
sults in local manifestation in about 24 hours, followed in from 2 to 5 days by 
general symptoms and typical foot-and-mouth lesions. Following intravenous 
Inoculation there is a slight rise in temperature after about 24 hours, but the 
first specific symptoms do not appear for about 3 days. Attempts to produce 
the disease spontaneously by exposure to Infected aiiiinals resulted negatively. 


‘Berlin. TlerUrstl. Wchnschr.. 86 (1920), No. 30, pp. 346-347. 
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Over 90 transfers of the virus have thus far been made with no decrease but 
rather an increase, in virulence. 

The authors have further denionstiated that, simultan^usly with or shortly 
after the appearance of general symptoms of foot-and-mouth disease in guinea 
pigs induced by intracutaneous inoculation of virus, a tissue immunity is 
established as shown by negative reaction following subcutaneous Inoculation 
of the virus. Two commercial preparations for tlie treatment of foot-and-mouth 
disease, Athanal and Sano, were found to be ineffective. 

The value of the lid test for glanders, (). Wilkk {Monatah, Prakt* Tier- 
heilk.j S2 (1921), No, 5-*^, pp, 245-250) — In this brief report of an investigation 
of the value of tlie lid or intrapalpebral test for glanders, particularly in con- 
junction with serological tests, the autlior concludes that the test is of great 
value, especially in doubtful cases in which the serological tests are positive 
and the oidinary eye tests negative. In these cases decision should be based 
upon the results of the intrapalpebral tests. Interference with the serological 
tests, noted by Frdlmer and Habersang (E. S. II., 45, p. 481), occurred In only 
2.75 per cent of 109 glanders-free horses examined by both tests. 

A convenient modification in the administration of the blood of the dam 
in the treatment of Joint-ill, Saciiweh (Berlin. Tiet'drztl, Wchnschr., SO 
(1920)y No. 2S, p. 259). — ^As u simple method of deiibriiiatiiig blood to be used 
in the treatment of Joint-ill in foals, the author recommends shaking the blood 
with sterilized glass beads as it is received in clean glass flasks. To avoid 
the danger of embolism following the injection of the deflbrinated blood Intra- 
peritoneal instead of intravenous injection is recommended. 

A comparative study of ** grippe ** of man and the affection of the horse 
known as contagious pleuro-pneumonla (equine grippe), E. Bemelmans 
(Rev. G6n. MU. Vdf., SO {1921), Nos. S55, pp. 377-391; 350, pp. the 

course of this account the author deals at length with the symptomatology, bac- 
teriology, and epidemiology of these affections. The study has led him to con- 
clude that the influenza of man and contagious influenza of the horse are simi- 
lar in their epidemiology. 

A method of antirabic vaccination with phenolated emulsions of fixed 
virus of graduated virulence, V. Funtoni (Ann. ///. [Ronir], 31 (1921), No. 7, 
pp, 389^407, figs. ^). — The method described, which has not only been testeil 
on experimental animals but has been in successful practical use for a year 
at the Antirabic Institute at Rome, depends upon the ability of phenol to de- 
stroy the virulence of rabic virus to an extent proportional to various factors, 
particularly concentration and time (E. S. R., 45, p. G84). It is thus iwsslble 
to prepare i>henolated emulsions of rabic virus of increasing virulence which 
can then be used in a manner similar to the Pasteur vaccine, starting with a 
practically avirulent material and continuing with material of gradually in- 
creased virulence. 

The vaccine is prepami according to the Fermi method (E. S. R., 37, p. 480) 
by emulsifying 5 gm. of nerve tissue from a rabbit dead from fixed virus with 
100 cc. of a 1 per cent solution of phenol. With the temperature kept constant at 
21® C„ Uie virulence will depend upon the length of time the tissue i^emalns in 
contact with the phenol solution. Tim usual technique of vaccination consists 
in 44 injections in 22 days of 7-gm. doses of the material In grave cases from 
60 tq 100 injections of from 9 to 15 gm. each are given in a period of 26 days. 
The setum of those vaccinated by this method is said to have higher rabicldal 
power than that of those vaccinated by the Pasteur method. The method has 
also practical advantages over other methods of vaccination, particularly the 
Pasteur method. 
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Bin^ri^est, S, Pav^ (An. Soc. Rural Argentina^ 55 (1921) ^ No. IS^ pp. 511- 
5i5). —Tills is a summary of information on rinderpest followiHi by an account 
of its appearance in Brazil. 

The preparation of rinderpest scrum in Poland,. R. Manningkk (Allator- 
rosi Lapok, J^i (lD2t), No. 3-4* pp. IS, 14; ahs. in Jour. Amor. Vet. Med. Assoc., 
SO (1921), No. 5, pp. 6S2-6S4 ). — This paper describes the efforts tliat are bein^; 
made to eradicate rinderpest from Poland. All infected animals are slaughtered 
and the remaining cattle are vaccinated as fast as possible with serum prepared 
by the Jaroszinski method as follows: 

Cattle from uninfected territories are inoculated intravenously with 5 cc. 
or subcutaneously with 10 cc. of virus. After 6 or 7 days, when the animals 
have become feverish and lesions have appeared in the mucous membrane of 
the mouth, the animals are bled from the <‘arotid artery into glass tubes with 
rubber hose leading to large sterile glass jars. The blood, after being de- 
ilbrinated, is filtered through sterile gauze into sterilized graduates from which 
it is injected subcutaneously into the animal to be hyperiimnunized. Animals 
used for this purpose are mature cattle which have recovertHl from a natural 
infection. Four subcutaneous Inoculations of 2 liters of virus eacli at lO-day 
intervals are considered sufficient for hyperimmunization. The blood is drawn 
from the hyper immunized animals 14 days after the fourth injection and again 
10 days later. This iirocedure may be carried out indefinitely, the only pre- 
caution being to inoculate the animal with 2 liters of virus after every second 
bleeding. 

The average production of virus from an animal weighing from 200 to »500 
kg. is from 8 to 10 liters, while of the hyi>erimmune blood the amount which 
can be withdrawn varies with the weight of the animal, as a rule 260 cc. 
being drawn for every 10 kg. of live weight at every bleeding. The serum 
after the addition of 0.5 i>er cent phenol solution is tested for potency as 
follows: 

Nine control animals are each given 5 cc. of virulent blood subcutaneously, 
three animals receive 3 cc., three 2.5 cc., and three 2 cc. of serum for every 
10 kg. of live weight. The best dosage for practical purposes is thought to be 
one that will produce an elevation of tempera turt* to a point not to exceed 
40° C. in from 24 to 48 hours after the Injection. 

Contribution to the curative value of tetanus antitoxin in equine tetanus, 
E. Mbuio (Monatsh. Prakt, TicrIwilL , S2 (1021). No. 5-6, pp. 2.50-265 ). — The 
author reiKirts successful results in the use of massive doses of tetanus anti- 
toxin in the treatment of tetany in horses. It Is recommended that the anti- 
toxin be administered in amounts equivalent to 2 or 21 units per kilogram of 
body weight. The German unit (A. E. or antitoxineinhelten) is the amount 
required to neutralize 1 gm. of normal tetanus toxin, the amount of toxin 
necessary to kill a 15-gm. mouse. The antitoxin is administered intraveneously, 
and the treatment is rejieated with larger doses until visible improvemeut is 
noted. The large doses of antitoxin are thought to neutralize not only the freely 
circulating toxin but the previously bound toxin set free by the neutralization 
of that already In circulation., 

Trypmioftoiiiii lewlsi in Boston rats, S. WAjutex (./our. Med. Research, 42 
(im). No. 4, PP- 419-4^7, flps. 2).— “Of 2,009 rats from the city of Boston 
examined in the first four months of X92j., 841, or 17 per cent, were infected 
with T, lewM. Examination was made by means of stained* smears. No 
other blood parasites than T. lewisi were found. The Infection is probably 
least at the season of the year during which the work was done. The infec- 
tion in Boston is apparently localized in the market district, with outlying 
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foci along tlie water-front; but this is probably due merely to the migration 
of infected rats in toward the market. Only a very small percentage of In- 
fected rats showed division forms in their blood, due probably to unfavorable 
climatic conditions for transmission. No infected rats showed definite lesions, 
but nearly all showed blood changes.*’ 

A map showing the geographic distribution of T, letviai is given and a sum- 
mary of the data on which it is based. Seventy-five references to the litera- 
ture are included. 

The focal reaction, W. F. Petkkskn (Amer, Rev. Tuberculosis, 5 (1921), 
No. S, pp, 21&-2SS). — This is a theoretical discussion of the focal reaction, with 
special reference to tuberculosis. In the mechanism of this reaction in tuber- 
culosis it is considered that at least three factors are involved : “(1) A true and 
strictly specific sensitization of the organism, (2) a general hyperseusitiveness 
of the organism against proteins, and (3) a nonspecific reaction about the 
tubercle. This latter is of course greatly modified by tlie anatomical peculiari- 
ties of the tubercle ( avascular ity, encapsulation, accumulation of necrotic ma- 
terial, resistance of the tubercle bacillus, etc.).” 

The intracutaneous tuberculin test and the eyelid test in fowls, K. 
HdMEB (Monatsh. Prakt. Tierheilk., 32 (1921), No. 5-S, pp. 263--215, Hg. i).— 
The intracutaneous tuberculin test applied to the wattle or ear lobes is consid- 
ered by the author to be the only satisfactory method for the tuberculin testing 
of fowls. Attention is called to the fact that the specific reaction can not be 
detected before 24 hours at the earliest and sometimes does not appear before 
three days. An Interval of at least two weeks should elapse before repeating 
the test. The second test generally gives a stronger reaction than the first, but 
a third test is considered of no diagnostic value. Tuberculin testing of the eye- 
lids was found to be of no value. 

A tuberculosis inununizing vaccine, N. Raw (Brit. Med. Jour., No. SI 47 
(1921), pp. 394-^96). — The author claims to have rendered pure cultures of 
human, bovine, and avian tubercle bacilli entirely avirulent by sul>culturing on 
glycerin potato and transferring to glycerin agar monthly for a long period of 
time. No change in virulence was noted until the ninety-fourth generation, 
after which attenuation was very rapid until the cultures became entirely 
avirulent. With these nonpathogenic cultures bacillary emulsion vaccines have 
been prepared which have been used in immunizing susceptible children and in 
the treatment of active tuberculosis. 

The author is of the opinion that in the human body there is a marked an- 
tagonism between human and bovine tuberculous infections, and that disease of 
one type produces immunity to the other. For this reason the use of vfl(;cines 
prepared from bovine cultures is recommended for the treatment of human in- 
fections and vice versa. 

The Mexican whorled milkweed (Asclepias mexicana) as a poisonous 
plant, 0. D. Mabsh and A. B. Ciiawson (U. 8. Dept. Apr. Bui 969 (1921), pp. 
16, pU. 2, fig. 1).-— This is a report of investigations carried on in continuation 
of those with the whorled milkweed (A. galioides), previously noted B. S, K., 
48, p. 470), and with A. pumila and A. verticillata geyeri (E. S. R., 46, p. 178). 

The Mexican whorled milkweed is a western species which ranges from Mex- 
ico northward through California, western Nevada, and southern Washington 
to eastern Idaho, being especially abundant in Califomia. It has long been con- 
sidered a stock-poisoning plant, particularly dangerous to sheep, although there 
ban not previously been any definite knowledge of the symptoms produced by it 
or of Its toxic dosage. The experimental work here reported shows that it 
duces effects very similar to those produced by the three whorled milkweeds 
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mentioned above. Its toxicity is about equal to A. pumila and about one-fourth 
that of A, ffalioides. Its lethal dose is six times that of A, galioides, but about 
one-half that of A^ pumila. The present investigations indicate that numy of 
the cases of poisoning attributed to A. speciosa, A. eriooarpa, and A. frcmonti 
are really due to A, mesHcana. 

A technical description of A. mexicana by W. W. Eggleston is included. 
Studies of this plant in Nevada, by Fleming and his associates, have been noted 
(E. S. a, 44, p. 874). 

Historical notes on cotton seed as food, I. G. Macy {Jour. Dairy 8c{., 4 
(1921), No, Sf pp. 250-265). — Included in this paper is a review of previous 
work relating to the causes of cottonseed meal injury, with references thereto. 

Report of the committc^e on bovine diseases; their relation to the milk 
supply and to public health, 11. Young (Internatl. A8»oc. Dairy and MUk 
Imp. Ann. Rpt., 9 {1920) y pp. 89-^44)^ — This is a report pi'esented at the ninth 
annual meeting of the International Association of Dairy and Milk Inspectors 
at Chicago in 1920. 

State laws and court decisions relating to cattle*tick eradication, com- 
piled by H. Goding {V. 8. Dept. Agr.^ Dept. Circ. 184 (1921)^ pp. 7Jf).--This is a 
compilation from official publications of State laws and court reports. 

Preliminary notes on parasites found in ruminants at the iiiunfcipal 
abattoir. Baton Rouge, La., G. Dikmans {Louisiana 81as. Bui. 183 {1921) y pp. 
3-lSy figs. 12). — This is a report of anatomical studies of Haemorwhus similis, 
a stomach worm described from cattle in Brazil by L. Travassos in 1914 and in 
1921 from Eiu’oix', which has been coUe<‘tod by the author from the abomasum 
of cattle at the municipal abattoir at Baton Rouge, La. This is said to be the 
first record of its occurrence in North Auundca. Notes are also presented on 
tiie anatomy of //, contortus, on the variation in size of some specimens of 
Bunostomum phlebotoinnm from the fourth stomach of calves, and the occur- 
rence of Ard Henna sirongylina and Physocephalus sewaJatus in swine at Baton 
Rouge. 

The cause of black disease and its method of transmission, being fur- 
ther studies in a braxy-liko disease of sheep, S. r>oi)i) {Agr. Qaz. N. 8. Wales, 
32 {1921), Nos. 6, pp. 397-402; 7, pp. 503~S11; 8, pp. 569-574; 9, pp. 621-625, 
pis. — This has been noted from another source (E. S. R., 45, p. 685). 

Report of the departmental committee appointcHl to inquire as to the 
practicability of disinfection of horsehair, W. Mtddlkukook kt al. {London: 
Oort., 1921, pp. 17). — This is a reix»rt of a committee of 12 upfm experiments 
whicli thoroughly demonstrated that the process devised for the disinfection 
of wool (E. S. R., 40, p. 7S3) is efficient for disinfection of horsehair, and can 
be satisfactorily applied to both mane and tail hair without causing manufac- 
turing difficulties. 

Data on the development of lleterakis papillosa in the fowl, H. W. Guay- 
nux {Jour. Expt, Med., 34 {1921), No. 3, pp. 259-270, pi. 1). — The demonstration 
that the round worm {II, papillom) inhabiting the ceca of chickens, turkeys, 
and certain other birds (i>eafowl, guinea fowl, various pheasants, partridge, 
grouse, quail, bustard, and the domestic duck and goose) is a factor in the pro- 
duction of the disease popularly kno^^^a as blackhead (E. S. R., 43, p. 475), has 
led the author to conduct the biological studies here reported upon, his sum- 
mary of wlilch is as follows : 

“ In observations on the development of the ova of H. papillosa in cultures, 
it was found that they failed to develop at a temperature ranging from 2.5 to 
8® 0., but developed slowly at a temperature of 11.5 to 13.5®. The minimum 
temperature for development seems to lie between 8® and 11.5 to 13.5®. At 
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temperatures ranging in various cultures from 18 to 29® ova developed to their 
final stage In 7 to 12 days. 

“ Undeveloped ova subjected to a freezing temperature for a period of 4 days 
were viable at the end of that time. Fully developed ones remained alive when 
exposed out of doors for a iieriod of 7 days at a temperature ranging from 5 
to 62® F. Undeveloped ova sundved desiccation at room temperature for a 
period of 16 days, but not for 41 days. Fully develoi>ed eggs were alive after 
desiccation for 18 days, but not after 49 days. In anotiier instance they were 
no longer viable after 10 days. Embryos within ova kept in physiological salt 
solution at room temperature survived during a period of a little over 12 
months. Ii'ully developed ova kept in soil outdoors under circumstances ap- 
proaching natural condition.^ contained living embryos after a ijeriod of 8 
months. 

“From a study of a series of artificially infested chickens killed at short 
intervals it appears tliat the ova of Heterakis hatch in the small intestine and 
the larvae pass by way of the small and large intestines to the ceca, where they 
undergo development to maturity. Larvae found in the mucosa of the ceca 
were not in an encysted condition. Feeding of numerous artificially incubated 
ova may lead to a light infestation, the cause of which has not been definitely 
determined. A period of 57 days was required for larvae to reach maturity in 
a host. The entire cycle from egg to adult requires a minimum time of about 
64 days. A brief study of the growth and development of larvae within the 
host has been made. No evidence was found of a migration through the tissues. 
A few penetrate into the mucosa of the ceca.” 

The use of carbon tetrachlorid for the removal of hookworms, M. 0. 
Hall {Jour, Amer. Med, Afiso(\ 77 {J921), Xo. 21, pp. -Attention 

is called to experiments conducted with dogs, i)reviously noted (E. S. R., 45, 
p. 286), which indicate that carbon tetrachlorid is veiT effective against blood- 
sucking strongyles and moderately effective against ascarids. In order to test 
its effect, the dose found effectiTo in freeing dogs of hookworms, namely, 3 cc. 
in hard capsules, was swallowed by the author without producing symptoms of 
discomfort. Toxicity tests with monkeys gave similar results. It is pointed 
out that, while this drug is apparently of no value for removing tapeworms and 
is as unreliable as other anthelmintics for removing hookworms, it is apparently 
more effective, safer, and cheaper than the drugs used at present to remove 
hookworms. 

BITRAL ENGINEEEING. 

Agriculture and irrigation in continental and tropical climates, K. P. 
Doylk {Lou, don: ComtabJe Co., J4d., 1921, pp. XV-f SC’S). -—This Iwok is in- 
tended to supply information which might be useful to those who intend to 
undertake agrlailtural pursuits in tropical climates, more especially in the 
British possessions where irrigation is required and alkaline soils are encoun- 
tered, Chapters are included on soil ; fertilizers ; irrigation ; wells and pump- 
ing; dry farming an<l economics; pastures — natural and artificial; notes on 
forests, cattle, pigs, and carobs; runs and farms for sheep and ostriches; 
cereals; apples; asi)aragus, onions^ and potatoes; citrus orchards; grapes, wal- 
nuts, and pistachio nuts; some special industries; tropical fruits; tropical 
plantations ; planting and sowing for oil ; and tropical agriculture. 

Ground water for irrigation near Gage, Ellis Co,, D. G. Thompson 

(U. S. Geol, Survey, Water-Supply Paper SOO-B {1921), pp, pi, 1, 

S ), — ^The results of a field examination to determine the possibility of obtaining 
water for use in irrigation from deep wells within a radius of 80 miles item 
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Qage» Ellis C3o,, Okla., are presented In this report. This area lies almost en- 
tirely within the High Plains region. 

The conclusion is reached that there is no reasonable prospect of obtaining 
water suitable for irrigation in this region except in small areas. The water 
obtained from shallow wells on the uplands is much less saline and is gen- 
erally suitable for irrigation, but in many places the depth from which it would 
have to be pumped would be too great for profitiible irrigation. ^ 

Effect of curvature • upon flow in open channels, II. V. Ei>»v (Ent/in, 
Netos-Rec,^ 87 (1921), No. IS, pp. 516, 517).— An analysis of considerable data 
on tlie subject is given, indicating that the information is so fragmentary and 
indefinite that it is impossible to draw entirely satisfactory conclusions, but 
that it is apparent tliat in artificial channels for which the coefficient n in 
Kutter’s formula will not exceed about 0.025 for a straight channel, an addition 
of from 0.003 to 0.005 should be made to the coefficient for sections in which 
the amount of curvature is considerable. It i.s considered probable that the 
frictional loss due to curvature varies with the radius of curvature' and with 
the velocity of flow, which should be made the basis for further study. 

Mechanical tests of some commercial Philippine timbers, F. V. Valencia 
(Philippine Jour. Sci., 18 (mi), No. 5, pp. 4S5-.')S5, pi. t, /P).— This is a 
preliminary report on mechanical tests of Philippine woods being conducted 
by the Bureau of Science in cooperation with the Bureau of Forestry of 
Manila, the purpose being to provide a basis for the comparison of species, as 
well as for the establishment of working stresses for use in connection with 
the design of /iinber structures. 

Tlie study was divided into tests of structural timbers and standard tests 
of small specimens free from defects. Five difft^rent wood spec ies wer(‘ test^, 
including tanglle, apitong, g\iijo, lumbayan, and gisok. Tin* mechanical prop- 
erties of the woods testi*d wore found to vary greatly, not only in the specimens 
from tlifferent trees of the same sj^eeies but also in those cut from different 
portions in the same tree. This is thought to he due largely to the defects 
thej^ contained and to their lack of homogeneity as compared with steel and 
other metals. Small, specimens wore less variable in strength than the struc- 
tural sizes. In general the dry weight had a distinct tendency to increase 
as the modulus of rupture increased. Where a heavy tiinbor of structural 
size had a low modulus of rupture, it was generally found that the timber 
had serious defec’ts on or near the tension face. The strength of spe<*imens 
having the same dry weight sometimes varied considerably. Other things being 
equal, the strength of the woods varied directly with their dry weight, 

A comparison of the results of tests on air-seasoned material with those of 
green material showed that in general all of the ine<*hanical properties were 
improved by seasoning. Increase in strength was especially marked on small 
pieces free fi^m defects. Variations. in the rate of application of load had a 
very pronoun^ effect uixui strength and stiffness. 

It is stated, in conclusion, that the character and location of defects in timber 
have much to do with its strength. Checks in beams weaken their resistance 
to horh&ontal shear, particularly if the defects occur near the neutral plane. 
The experiment showed that knots occurring in the ctmtral lower part of a 
beam weaken the timber much more than similar defects found in another 
part. 

An appendix giving formulas used In computations and a glossary of terms 
are included. 

Effects on concrete of immersion in boiling , water and oven drying, 
W, J. SOHLICK (lotoa Engin. Expt. St a, Bui. 59 (1921), pp: 2^, figs. IS ). — 
Studies made to determine standard methods for testing draintile are reported. 
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When determining the methods for testing the resistance of draintlle to in* 
jury from repeated freezing and thawing whole tiles were subjected to a natural 
freezing and thawing test, and pieces from tile of the same lots were subjected 
to an artificial test in which the specimens were frozen in a refrigerating 
box and thawed in boiling water. The rariations between the results for 
concrete tile In these two tests were so great as to warrant studies to determine 
their cause. 

It was found that immersion in boiling water evert for 15 and 30 minute 
periods caused a marked reduction in the strength of concrete tile. The Initial 
immersion had a much larger effect than any subsequent immersion. Because 
of these facts it is concluded that a freezing and thawing test in which the 
specimens are immersed in boiling water, either in the preliminary absorption 
test or in the thawing treatment, becomes primarily a strength test by which 
the effect of the boiling may be measured. 

Immersion in boiling water for five hours, followed by cooling in water, in- 
creased tile amount of moisture in the pores of the concrete over that when 
the specimen was immersed in water at room temperature for 72 hours. This 
increase averaged about 40 per cent for pieces from concrete draintlle, but 
varied with tlic character and quality of the concrete. Immersion In boiling 
water, followed by cooling in water, of concrete specimen.s cured in water 
without previous drying, caused a small but consistent loss in weight. Since 
this loss in weight was accompanied by a loss in strength, it is concluded that 
both actions are due to physical changes caused by chemical actions set up by 
the high temperature in the presence of moisture. 

The testa also indicated that the ctTe<*t of oven drying on strength is actual, 
but is so small as to be wholly obscured if the specimen is boiled also. It 
seemed, however, that the effect of drying was approximately constant at all 
temperatures from 50 to 180®C., and an increase in drying temperature seemed 
to counteract slightly the effect of subsequent boiling. The loss of weight due 
to drying and the percentage of absorption in cither test increased, and 
consequently the time of diTlJ^I? decreased, as tlie drying temiierature was 
increased. 

It is concluded that Immersion in boiling \vater causes a rapid continuation 
of the process of hydration or setting, and that this is accompanied by 
physical clianges, possibly more or less temporary, that cause the change In 
weight and the loss in strength. 

** While these studies have shown that immersion in boiling water reduces 
strength and increases the percentage of absorption, and that taking check 
weights after longer drying periods gives slightly higher absorption results, 
there seems to be no valid reason why the more rapid ‘ standard ’ boiling 
absorption test should not be retained for specdincns that are not to be used 
In subsequent tests.*’ H 

New laboratory abrasion test for concrete, C. If. Scholeb (En^fin, News- 
Ree., 87 (1921), No. 12, pp. 488, 489, ffgs. 4 ). — A new obnislon test for concrete 
to simulate the abrasion on the surfaces of concrete roads is described which 
is being developed by the engineering experiment station of the Kansas State 
Agricultural College, The test consists f>f casting 9-in. spheres of the concrete 
to be tested and, after proper aging and curing, submitting them to abrasion 
in a standard brick rattler using a standard abrasive charge. It has been 
found that the full hour’s run of 1,800 revolutions is not necessaty* btit that 
900 revolutions gives sufficient loss on even the toughest specimens to in- 
dicate the relative resistance to abrasion offered by the material. 

The results of a number of tests of different mixtures are reported, repre- 
senting a large range of aggregates. These indicate that the method of 



1922] 


BUBAL EKGIHEEBIKQ. 


285 


testing is entirely practicable and passessed of sereral advantages over other 
tests so far developed. A visual inspection of test samples Indicates the de> 
sirability of a coarse aggregate of smaller size than is commonly required for 
one-course concrete work. It is believed that the improved wearing value 
shown by the richer mixtures used for the wearing course of a pavement is 
due largely to the finer coarse aggregate used in such mixtures. The mortar 
bond on gravel or stone breaking with a glassy fracture is not strong enough 
to permit the use of this test at ages earlier than 60 days, as the aggregate 
breaks out of its bedding. 

A. S. T. M. standards, 1021 {Philadelphia: Amer, Soc. Testing Materials, 
19^1, pp. 890, pis. 4, figs. 1$6). — These standards include, among t>ther things, 
specifications for draintile, road and paving materials, and structural and 
building materials in general, together with methods of testing. 

Public Roads (IL 8. Dept. Agr., Public Roads, 4 (1921), No. 7, pp. 28, figs. 
26). — This number of this periodical contains the usual project statements 
under Federal -aid allowances approved in September, 1921, and the following 
articles : 

Tests of Impact on Pavements by the Bureau of Public Hoads, by C. A. 
Hogentogler (see below) ; “Rolled-Base** Brick Roads in Ohio, by A. T. Oold- 
beck and F. H. Jackson; Array Materials Ingeniously Used by States for 
Road CJonstruction ; Ball Test Applied to Concrete, by W. K. Hatt ; Simple 
Slide Rule Solution of Vertical Curve Formula, by R. E. Royall ; West Virginia 
Girl Wins Four Years’ University Scholarship; and University of Michigan 
Offers Short Course in Highway Engineering and Transport. 

Tests of Impact on pavements by the Bureau of Public Roads, C. A. 
Hogentogijer (U. 8. Dept. Agr., Puhlio Roads, 4 (1921), No. 7, pp. 1-18, 27, 
figs. 11). — In the second article of this series (E. S, R., 46, p. ISO), the behavior 
of the various pavement slabs in terms of the impact force which they sus- 
tained is reported. For purposes of comparison the various sections of pave- 
ment are grouped as concrete surfaces, monolithic brick surfaces, brick surfaces 
on concrete bases with l~ln. sand-cement cushion.*?, and brick surfaces on con- 
crete, macadam, and earth bases with sand and screening cushions. 

The tests of the concrete sections showed that slabs of 2-in. thickness are 
impracticable for road surfaces and that slabs 4 in. in thickness can* barely 
resist the static load of the heavier trucks without cracking, so that they 
surely would fail under impact of such trucks. It is indicated that O-in. types 
are good for a resistance of from 21,060 to 24,000 lbs., while the S-in. types 
are good for about 34,(X)0 lbs. on subgrades of no less supporting jx)wer than 
those of the test slabs. In all cases the slab resistance was found to depend 
upon the support offered by the subgrade. The resistance seems to be over- 
come by the magnitude rather than the repetition of the blows. Considerable 
variation was shown between the two 6-in. 1:3:6 slabs, but the low resistance 
and the radial cracks shown in certain sections seem to indicate that they are 
not so strong as the 1 : 1.5 : 3 slabs. 

In the tests of monolithic brick sections it was found that the resistance of 
such pavement is an uncertain quantity, caused by the fact that the slab acts 
as a monolith up to a certain point, after which it becomes two independent 
slabs, when a resistance equal only to the sum of the strengths of the two parts 
can be expected if top and bottom break at the same Instant. If, however, the 
weaker part breaks before the stronger, then a resistance equal only to that 
of the latter can be expected. Several of these slabs indicated that resistance 
to horisontal shear was greater than the sum of the resistances of top and 
base in bending. 

89828—22 ^7 
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With one exception, tiie semlmonolithic brick sections sliowed less resistance 
than the monolithic* In general, little relation could be discovered between 
the resistance and total thickness of the semimonolithic slabs. Their resistance 
is considered to be possibly affected by the adhesion between the surface and 
base. Until it Is definitely shown that the surface of this type of pavement 
does not s^arate from tlie base, it is considered inadvisable to expect greater 
resistance than is offered by the sum of the strengths of the base and top. 

In the tests of the brick surfaces laid on sand and screening cushicms and con- 
crete and macadam bases it was found that little can be expected from this type 
of construction except the resistance of the stronger part of the slab. Ap- 
parently the cushioning effect of a sand bed does not in any way increase the 
resistance of the pavement. The indications are that the grouted 4-ln. brick sur- 
faces are as strong as the 4-in. concrete slabs. Also, in general, the sections 
with bitumlnous-filled surfaces apparently show less resistance than similar 
slabs with grout-filled brick. 

In order to obtain additional information for comparative purposes a series 
of beams representing the various slabs was constructed, and their respective 
moduli of rupture were determined when subjected to static loads centrally 
applied. Their depths variiHl with the type of pavements represented, an<l they 
ranged from 12 to 13 in. in breadth. All were 7 ft. in length. 

A comparison of the results of the concrete beam tests under static loads 
and the tests of concrete slabs under impact blows shows that the relation of 
resistance to thickness is not the same under the two conditions of loading. 
Beginning with the 4-in. slab the resistance of the slabs, as measured by the 
equivalent static load at failure, increased 5,000 lbs. with each inch of ad- 
ditional thickness, while the beam resistances varied as the squares of their 
depths. It is thought that the subgrade influence affcxfted ihe resistance shown 
by the thinner slabs much more than that of the thicker. The monolithic slabs 
in most cases showed less resistance than the 1 : 1.5 : 3 concrete slabs of the 
same d^th. The monolithic sections tested as beams under static loads failed ip 
the same way, but the resistance of the beams seemed to be slightly in excess 
of the sum of the top and bottom strengths, while the slab resistances com- 
pared favorably with the sum of the resistances of the two parts. This is taken 
to indicate that higher shearing stresses are developed by impact than by 
equivalent static loads. 

The results are taken to Indicate in general that the resistance of theTslab 
specimens tested increased with an increase in the l>earing power of the sub- 
grade. There was apparently no direct relation between the moisture content 
and the supporting value of the subgrade. The supporting value was least in 
the early spring after the frost bad left the ground, and it increased through 
the summer months. During the summer the supporting value was not much 
impaired by rains. The relation between the strength of 1:1.5: 3 and 1:3:6 
concrete specimens, as shown by both the beam and slab tests, was different 
from that shown by the compressive testa on cylinders and cubes. From the 
latter the resistance to compression for 1 : 8 : 6 was about 50 per cent of that for 
the 1 : 1.6 : 3 mix, while the difference between the two mixes as indicated by 
beams and slabs did not exceed from 15 to 20 per cent. A practical application 
of the test results is given. 

Bconoinlcs of bridge work, J. A. L. Wadditx (Vew York: John Wilep d 
8on9, Inc., 19^1, pp. XXXn+$12, pU. 5. ftps. 73),— This is a detailed treatise on 
the economics of bridges, in which the author takes up all phases of the eco- 
nomics of bridge design and construction, and in particular discusses the com* 
parative economics of different types of bridges and structural materials* 



1922 ] 


EURAIi ENGINKERIHG^ 


287 


Tho design of windmills, H. Baudisch (Ztaohr, Qeaam. Turhimnweaen, i7 
(IBM), iV'ojJ. 11, pp, 125-128; 12, pp, 1B&-189, figs. 7). — An intricate mathemati- 
cal analysis of wheel design is given. 

A standard belt pulley, G. Nybebo (Agr. Bngin,, 2 {1921), No. 1, p. 21, 
fig. 1 ). — ^Mathematical and graphic data for the design of belt pulleys are 
presented. The following formulas are given : 

For single leather belts and rubber or canvas belts up to and Including 4 ply, 

For double leather belts and rubber or canvas belts 5 ply and up, 

. 3/3DW , . 

In these formulas N— number of spokes, D==diameter of pulley, W~- width 
of belt, and A===the width of arm at hub. 

The width of face of pulley —W-f 4 in., the thickness of arm at hub --0.5A, a 
is the width of arm at rim— 0.67A, the thickness of arm at rnn=0.5a, and the 
thickness of rim at edge=:fe in. for single belt and A in. for double belt. 

The graphic data are based on a belt pull of 50 lbs. per inch width for single 
belts and 75 lbs. for double belts. The working streriglh of the material from 
which the pulleys are made Is considered to be 2,000 lbs. per square inch. 

Farm blacksmithing, J. F. Fiujcse {St. Cloud, Minn.: Author, 1021, pp. 92, 
figs. 88 ). — This is a popular treatise on the subject of farm black smithing, and 
is lntend(Hl not only as a means for self-instruction in the subject for farmers 
but as an aid to teachers of farm blacksmith Ing. 

The metallurgist and the tractor, d S. IMoody (Jour. Soe. Auiomotiv^e 
Engin., 9 {1921), So. 8, pp. 189-192 ). — The author presents a oomparison of the 
different materials available for tractor construction, and considers standard 
si)ecifications. In r(?gard to metallurgical problems it is i>f)inted out that the 
first task of the desigmT is to determine the stresses in the various parts and 
their magnitude, this necessitating a true appreciation of shock and fatigue. 
The construction featim's of the different parts of the tractor arc treated in 
general, and heat treating is considered in detail. 

Annealing is used for reumving strains, softening material, and for refine- 
ment of grain. With regard to heat treatment in general it is stated that 
gears which carry little stress and w'ear need no treatment when made of cast 
iron, mild sUh‘ 1. or bronze. Where there is a large amount of wear and light 
stresses light steel may be used whhdi is carburized and treated by single or 
double quenching and then drawn. For extreme wear and high stresses, alloy 
steel may be used which is carburized and given preliminary heat treatment, 
double quench, and <iraw. For high stresses and low wear, alloy steels are 
used with preliminary heat treatment, single oil quench, and draw. For ex- 
treme wear and stress it is thought (hat a self-hardening alloy steel may he 
necessary, w^ith even two preliminary heat treatments and an oil or air quench 
and draw. 

An economic study of farm tractors in New York, W. I. Mvkbs (New 
York Cornell Sta. Bui. 495 {1921), pp. 55-134. figs. 11). — An attempt is made 
in this bulletin to summarize Information drawn from the experience of tractor 
owners In the agricultural counties of New York. Detalle<i records were ob- 
tained by actual visits to fanns in parts of Cayuga, Monroe, and Orleans Coun- 
ties, and other data were obtained from questionnaires sent to tractor owners 
in all but seven of the other agricultural counties. 

It was found that the average cost of operation of a tractor without an 
operator for the year 1919 on the farms from which information was obtained 
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was $1.16 an hour, and that the average cost of a tractor oi>erator was 60 cts. 
an hour. The average rate of tractor plowing was 4.8 acres in 10 hours, mak- 
ing the average cost of tractor and operator in plowing $3.46 an acre. The 
cost of a tractor plow was estimated at 80 cts. an acre. The average annual 
cost of tractor operation on these farms in 1919 was $660 for tractor and oper- 
ator. The largest single item of cost was depreciation, which amounted to 
$187.25 per tractor. Other costs in the order of their importance were tractor 
operator, fuel, repairs, interest, work on tractor by farm labor, lubricants, 
automobile use, horse labor, insurance, and use of buildings. The average 
estimated life of these tractors was six years. The average number of hours 
worked by them annually was 425, of which 321 were on drawbar and 194 on 
belt work. 

The relative efficiencies of tractor and horses were found to vary in different 
kinds of work. At heavy work such as plowing and disking a tractor accom- 
plished as much on the average in a day as from seven to nine horses. At har- 
rowing a tractor accomplished as much as six horses, at binding corn or grata 
as much as from four to five horses, and at mowing os much as three horses. On 
46 farms in a general farming region an average of 1.6 less horses per farm were 
kept after purchasing a tractor, and at the same time the average size of the 
farms was increased by nearly 17 acres per farm. I^ss hay and grain were 
fed to horses after tractors were purchased, partly because of the fewer horses 
kept and partly because less grain was fed per horse after the purchase of a 
tractor. Occupants of these farms estimated that on their present farms 
they need 2.4 fewer horses per farm and four months less of hired labor per 
farm than would be needed If a tractor were not used. 

Data are also presentf^d showing the various kinds of work for which the 
tractors were used, the kinds and cost of, and the average investment in tractor 
equipment, the relation of size of farm to tractor use and size of tractor, and 
the effect of tractor use on other points of farm organization. 

Conditions favorable to tractor operation in the State are enumerated in 
some detail. 

Tractors triumph at Fargo tests, H. E. Evkkett {CliilUm Tractor Jour,, 7 
(1021), No. pp, 7-17, figs, 46), — ^The records of the tractor demonstration 
held at Fargo, N. Dak., in June, 1921, are presented. The work consisted of 
plowing and preparing and seeding the land. 

Kerosene tractors showed respective average consumptions of kerosene of 
3.01 and 1.25 gal., of gasoline of 0.12 and 0.094 gal., and of lubricating oil of 
0.11 and 0.04 gal. per acre. Gasoline tractors showed respective average con- 
sumptions of gasoline of 2.77 and 1.28 gal. and of lubricating oil of 0.05 and 
0.03 gal. per acre. 

The kerosene tractors required 0.94 and 0.418 man hours per acre and the 
gasoline tractors 0.94 and 0.43 man hours per acre of work. 

The respective averages of the six best records ou fuel consumption were 
for kerosene 2,51 and 1.01 gal., for gasoline 0.041 and 0.084 gal., and for lubri- 
cating oil 0.08 and 0.02 gal. per acre. 

The five horse outfits competing showed an average consumption of hay per 
outfit of 852 lbs., and of oats of 13.85 bu., with an average man labor reqaire- 
ment for plowing of 2.64 hours and for preparing and seeding of 1.48 hours* 

Farm dairy houses, E. Keixt and K. B. Pabks (U, 8, Dep/. Apr., Former#’ 
Bid, 1214 (1921), pp, 14, figs, P).— Brief popular information is given on the 
planning and construction of farm dairy houses, including plans for milk 
houses of various sizes. 

Farm poultry buildings, J. G. Halpin, J. B. Hayes, and O, R. Zeasican 
(Wiacomin Sta. Bui $S6 (1921), pp. SI, figs. i8).— Popular information on the 
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planning and construction of poultry buildings adapted to Wisconsin conditions 
is presented in this bulletin, together with working drawings and bills of 
material for certain special types. An unusual feature recommended is a 
straw loft in the poultry house to prevent the collection of frost on the ceiling. 
It is necessary to remove the straw in the spring to prevent it from acting as 
a hiding place for mites. 

The silo in Alberta, S. G. Cablyi.e and J. McOaig (Alherta Dept, Agr. 
[Pamphlet, pp, 10, figs. 4 ), — ^Bricf popular Information Is given on the 

planning and construction of silos adapted to conditions in the Province of 
Alberta, Canada. 


BUEAL ECONOMICS AND SOCIOLOGY. 

Efficient marketing for agriculture, T. Macklin {New York: Macmillan 
Co., 1921, pp. XVin-\-418, pis. 26, figs. 23). — This one of a series of social 
science textbooks, edited by R. T. Ely, analyzes the marketing of agricultural 
products to distinguish between services, among which are included assem- 
bling, grading and standardization, packaging, processing, transporting, stor- 
ing, financing, and distribution; methods, which are classified as regular, 
integrated, and direct; and agencies, private, cooperative, and governmental. 

In discussing the subject of the market and price making, the author holds 
that greater efficiency in the marketing system has the effect of increasing 
production, that the narrower the marketing margin is, consistent with 
efficiency in rendering market services, and the higher the proportion of the 
consumer’s dollar reaching the farmer, the more certain it is that farmers will 
produce adequately to meet the needs of the largest poasible proportion of 
consumers. 

Prices are made by buyer and seller after reaching satisfactory mutual 
understanding concerning conditions of supply and demand. Organized mar- 
kets stabilize by reducing unoertalnties. Markets where conditions of extreme 
scarcity or of oversupply prevail are the consequence of lack of organization, 
and the remedy is better organization and not abolition of organization. Ex- 
changes instituted by private middlemen have aided in bringing about adjust- 
ment of the total supply to the total demand for the entire c*y(‘le of production 
and consumption. Careful Investigation and conservative Judgment are re- 
quired to distinguish between integrated marketing systems free from mo- 
nopoly and those which are strictly monopolies. Prices are said to be 
determined in the last analysis by calculation, by organized sr>eculation, and 
by mere guessing, for the first of which organizations do not exist for use for 
all products. Hence the other methods must be followed until organization is 
built up. 

It is concluded that improvement in the marketing system requires con- 
solidation of the uneconomic middlemen and their plants. Larger Income for 
farmers is said to hinge ui>on the development and maintenance of working 
relations between farmers and private or cooperative middlemen to Increase 
the proportion of products of high quality and to educate each farmer to the 
production of that quantity of a commodity "which he can best afford to produce 
for the price which his organization is able competitively to secure for him. 
Efficient distributing organizations are urged, ds well as the consolidation of 
agricultural marketing upon the commodity basis, industry-wide, especially in 
the case of some of the smaller industries. 

Those things which may be expected of government service in the Improve- 
m^t of marketing are classified as maintenance of equality of opportunity, 
securing by investigation or experimentation full facts about marketing, estab- 
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Uslmient of minimum standards of competition, enforcement of eetablialied 
standards of competition, and education of the public to a comprehension of 
the economics of marketing* 

Market statistics ((/. S. Dept Agi\ Bui. 982 (,1921), pp. 279). — The statistics 
of this bulletin, prepared under the direction of O. J. West, assisted by L, B. 
Flohr, are based primarily upon data relating to farm crops, prices, receipts, 
shipments, inspections, and other features of the marketing of agricultural 
products obtained by the Bureau of Markets and Crop Estimates in the conduct 
of its various reporting and regulatory services. Reports by the Bureau of 
Foreign and Domestic Commerce, U. S. Department of Commerce, have been 
drawn upon for statistics for exports and imports, and in some instances ma- 
terial has been taken from recognized commercial sources to complete the tables. 

liocal cooperative potato marketing in Minnesota, J. D. Black, F. Ro- 
BOTKA, and P. L. MnxEB (Minnesota Sta. Bui 195 (1921), pp. 88, figs 6). — The 
purpose of this bulletin, prepared in cooperation with the Bureau of Markets, 

U. S. Department of Agriculture, is to describe the local cooperative potato- 
marketing organizations operating in Minnesota, explain their business meth- 
ods, and present the results thus far obtained. The study is limited to asso- 
ciations which are organized primarily for tlie purpose of marketing potatoes 
or otlier vegetables, or which have established potato departments especially 
for handling such business. 

The data were obtained by calling upon the associations at their places of 
business in the summers of 1919 and 1920. Reports for 1920-1921 were obtained 
from the records of the Minnesota Potato Exchange and similar sources. 

Report of the Federal Trade Commission on the grain trade, I, II, and 

V, V. Muiidock et al. (Washington: Qovt, 1920, vols. 1, pp. S50, pis. 2, figs. 5; 
2, pp. 333, pis. 3, figs. 7; 5, pp. 347, pis. 3, figs. 2). — Report Is made of an inquiry 
into the processes of carrying grain from the producer to the manufacturing 
consumer and distributer for wholesale or export. The period covered was 
approximately 1912 to 1918, inclusive. The grains studied were wheat, corn, 
oats, rye, and barley. 

Volume 1. Country grain marketing. — This volume deals with the functions, 
age, and distribution of country elevators and warehouses, their physical 
characteristics, and the development of country elevators and marketing. 
Methods of purchase and storage, sale and shipment of grain, as well as inci- 
dental functions, such as the handling of coal, ice, feed, and other commodities, 
are set forth, 

A study of margins by types of elevators leads to the conclusion that the 
differences in the buying margins between cooperatives, mills, independent, and 
line houses are probably not great; that doubt may be expressed whether on 
the whole the cooperatives or the mills pay the farmer appreciably more for 
his grain than do the other types; and that, in so far as farmers profit by 
selling to tlie cooperatives or farmers* elevator, it is probably due to returns 
in the form of dividends or stock owned. The factors in variations in margins 
between elevators, between seasons, and from year to year are accounted for. 

Differences in grading, docking, and weighing between country elevators and 
the State Inspection at terminal markets with reference to four Minneapolis 
commercial line elevators were studied. The returns show that on something 
less than 25 , 000,000 bu. of wheat purchased during three years, these four com- 
panies sustained a net loss of over $ 83,000 on grading, weighing, and docking 
combined. This Included a profit of about $ 87,000 on dockage and about $ 60,000 
on weighing, so that the total loss on grading alone was about $ 230 , 000 , or 0.97 
ct. per bushel. 
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It is said to be possible that the profits of the liae coaipaaies shown on 
dockage were slightly increased by the sale of certain screenings for which no 
allowance was made to the farmers. Competition, however, usually forces 
allowance for this. 

Chapters are devoted to the subject of hedging by country elevators, the 
financing of country warehouses, and competitive conditions in country buying. 
Tables and miscellaneous information are given in appendixes. 

Volume 2. Terminal grain markets and exchanges , — The subject matter of 
this volume is the growth and relative importance of numerous terminal mar- 
kets and grain exchange associations, functions exercised, and rules pre- 
scribetl. A brief history is given of transportation development, and its influ- 
ence on the Chicago and other Boards of Trade is described in detail. 

Volume 5. Future trading operatiotis in grain . — ^This volume is intended to 
describe the teclmique of future trading operations and facilities or machinery 
for such trading. 

Buies and regulations of the Secretary of Agriculture under the Food 
Products Inspection Law of March S, 1021 (U. 8. Dept, Agr,^ Off. Sec. Circ. 
155 (1921) t pp. 11 ). — ^These rules and regulations, Issued in August, 1921, are 
to supersede earlier ones (E. S. R., 48, p. 794). 

Methods of conducting cost of production and farm organization studies, 
F, W. Pe<;k (U. 8. Dept. Agr. Bui. 994 (l^^l)* PP- 4’^, flO^- 8)- — ^The uses of cost 
studies are said to lie in determining the relative profits and economy of 
various operations, as well as in their educational value for beginning and sub- 
marginal farmers and in their usefulness as a working basis in an emergency 
when i)rlee fixing might become necessary. Basic elements of cost are the quan- 
tity requirements of crof)8 and li^e stock, such as hours of labor and quan- 
tities of foods and materials that are used in production. Directions are 
offered as to the principal factors to be kept in mind in presenting the results 
of investigation, principally from a farm organization standpoint, but also 
from that of opportunity v. operating costs. Methods of obtaining cost data 
are classified as the accounting method, the survey method, and a combination 
of the two, and each is set forth in detail. 

The cost of production of wheat iu a commune in Italy, D. Sbrozzi 
(Italia Agr., 58 (1921), No. 8, pp. 225-237 ). — Costs of wheat production on a 
(jertain farm in Romagna near the eastern coast of Italy are recorded, being 
separated into items including the preparation of the soil, fertilizers, seed, labor 
for cultivation, harvesting, thrashing, transportation, insurance, taxes, various 
expenses of management, interest, and value of the elements of fertility ex- 
tracted from the soil. These figures indicate that a considerable loss was ex- 
perienced iu producing wheat to sell at the price established by the Govern- 
ment. Discussion follows of the question of the advisability of Government 
encouragement of home production of grain supplies and protection on the home 
market. 

A system of accounting for cotton ginneries, A. V. Swarthout and J. A. 
Bexell (U, S. Dept. Agr, Bui, 985 (1921), pp. ^2, pi. 1, figs. 2 ), — A system of 
accounting is described in this bulletin which is expected to meet the needs 
especially of cotton ginneries as tliey are operated in the Cotton Belt of the 
United States. In part 1 the reports the manager needs, which are the bal- 
ance sheet, income and expense statement, summary of operations, and cost 
and income analysis, are described and model forms exhibited. Part 2 de- 
scribes record forms and their use and outlines the way in which the system 
works. The app^dix gives directions as to how to keep the necessary accounts, 
close the books at the end of the year, and prepare the annual reports. 
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InterfiaClonal yearbook of agrtenlliiirfil legislation (/nsi. IntematL Agr» 
[Rornel, Ann. Intematl. L4g. Agr.^ 10 (1920), pp. XLVI+8$2). — ^Thte compila- 
tion of legislation relating to agriculture in the important governments of the 
world in 1920 continues information previously noted (E* S. R*, 45, p. 298). 

Non-partisan I/oague, A. A, Bkucs (New York: Maomillan Co., 1921, pp, 
VIII +284 ). — This account of political issues of the last six years in North 
Dakota represents the Nonpartisan League as originally a farmers* organisa- 
tion, having as its purpose control of the price and marketing of grain, becom- 
ing, however, a movement to introduce principles of State socialism. 

The political defeat of the movement in 1920 is said to leave yet before the 
farmers their legitimate economic problem of practical cooperation. 

Annual report of Tri-State Development Congress (TruSiate 
Mich.'i Development Cong. Rpt, 1 (1921), pp. 100). — ^Report is made in these 
pages of the proceedings of the first convention of this body, held at St. Paul, 
Minn., January 26 and 27, 1921, for conference on problems relating to agri- 
cultural development and colonization in Minnesota, Wisconsin, and Michigan. 

Community dairy development by the Pettis County plan, C. M. IjONo 
(MiSBOuri Agr. Col. Ext. Giro. 103 (1921), pp. 23, figs. 6). — ^A plan of cooperative 
purchase of purebred dairy stock as worked out in a community in Missouri is 
described here. 

Denmark, a cooperative commonweidth, F. C. Howe (Netv York: Ear- 
court, Brace d Go., 1921, pp. XI +203). — This is said to be one of a few countries 
which is using its political agencies for the promotion of the economic well- 
being, comfort, and cultural life of its people, increasing and controlling the 
distribution of its wealth. 

A brief historical account is given of the industrial and economic revolution 
and the development of the cooperative movement in agriculture. Popular edu- 
cation and cooperation are said to explain the solid prosperity of Danish agri- 
culture. This has been contributed to also by the fact of tlie almost universal 
individual operator ownership of farms. 

An account is given of the accomplishment by N. P. S. Qrundtvlg of a system 
of adult education tlirough the people's high schools and of its influence on the 
national agriculture as well as on the attitude of the i>eople. The system of 
elementary education is also described. 

The control of politics is said to be in the hands of farmers, agricultural 
workers, and the artisans of the city, with the result that the end of landlordism 
and much advantage to the farmers through social legislation, development of 
railways, and reform in the system of taxation have been brought about. 

Reports of the Belgian Peasants' League, 1919 and 1920, Luttqaekens 
(Boerenhond Beige Exerdce, 1919, pp. 109; 1920, pp. H9). — ^Reports of tbe 
organization previously noted (E. S. R., 42, p. 791) are continued for later years. 

A special report upon the fnnctiona and activities of the section on agrt* 
culture of the national committee for aid and maintenance of the food 
supply, E. Tibsaut (Rapport BpMal mr le Fonctionnement et les OpOrations 
de la Section Agricole du Gomit4 National de Secours et d'AUmentatian, 191+- 
1919. Brussels: Qovt., 1920, pp. X+4^» pl- 1, figs. I&8) .—Detailed information 
regarding technical and economic aid to agriculture and the live-stock industry 
by the Belgian Government in the period of 1914-1919 is included in this report. 

The agiicnltural export industry of Argentina, Its development and Im* 
portance, E. W. Schmidt (Die Agrarische Exportwirtschaft ArgenthUem, Ihre 
EntvHcklung und Bedeutung, Jena: Oustav Fischer, 1920, pp. XV+BOB),^ 
This is a detailed statistical study based on census returns which r^resents 
the composition of the population, the progress of agricultural settlement, the 
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development of banking and credit available for agriculture, the use of ma- 
chinery, and the production of grain and live stock for export. 

It Is pointed out that the nationalities represented among the emigrants to 
this region between 1857 and 1910 were, In order of importance, Italian, Span- 
ish, French, Russian, Turk, and German. The majority of these emigrants be- 
came agricultural laborers or colonists. 

Considerable discussion is devoted te the history and progress of State and 
privately owned railroads, harbors, and steamship lines as affecting the devel- 
opment of agriculture. 

A decided general decrease in the number of holdings of 5,000 hectares (12,850 
acres) and over is shown in several Provinces in 1911 as compared with 1901. 
The number of small and medium holdings is shown to be increasing. Tenancy 
is the predominating system under which the land is cultivated. Between the 
years 1895 and 1910 the proportion of owner operators decreased from 60.7 to 
81.8 per cent and that of te^nants rose from 30.6 to 56.1 per ^ent, while that of 
half-share renters increased from 8.7 to 12.1 per cent in the Imiwrtant agricul- 
tural regions. Between 1904 and 1916 the second class continued to increase, 
while the other two declined. 

Cooperative associations are shown to have been increasing somewhat in mem- 
bership and working capital, the important ones being the mutual insurance 
societies. Only in recent years have conditions of agriculture been favorable to 
development of this kind. 

Wheat, corn, and linseed are the important cash crops produced almost ex- 
clusively for export. The acreage, production, and average export prices are 
extensively tabulated. Othf-r industries noted are the production of frozen 
meats and of dairy and mill products. * 

Monthly Crop Reporter (U. S. Dept. Agr., Mo. Crop Rptr,, 7 (192J), No. 11, 
pp. lS8-Ui ). — ^This number contains the usual crop summaries, tabulations of 
crop conditions, and reports on crop production and prices, together with the 
estimated ftirm value of important products, average prices received by pro- 
ducers in the United States, and range of prices of agricultural products at im- 
portant markets. There is Included a brief rep(»rt of a commercial census of 
the tomato pack of 1918, 1019, and 1920, as well as a special report from the 
census of 1920 showing the number of farms and percentage of all farms 
reporting telephones and the use of gas or electric light. 

Handbook of foreign agricultural statistics {U. S. Dept. Agr. Bui. 987 
(1921), pp. 69 ). — ^This is a compilation, under the direction of F. Andrews, of 
official statistics of crops and live stock of 87 important foreign countries and 
3 island possessions of the United States, mainly for the years 1919-‘1920. 
Foreign reports have been computed to the United States weights and measures. 

Live stock and animal products statistics, 1920 (Canada Bur. Statis., 
Live Stock md Anim. Prod. Stafis., 1920, pp, 67 ). — ^This is the second of a new 
series of annual statistical reports, the first of which was previously noted (E. 
S. R.. 45, p. 295). 

Area and yidids of agriculture In the Republic of Austria for the year 
1920 , with comparisons (Anhaufldchen und EmteergeJmiase im Oebieie der 
RepubUk Oiterreich im Jahre, 1920, Vientia: Govt., 1921, pp. SI). — ^This sta- 
tistical report continues information previously noted (B, S. R., 46, p. 92). 

[Agricultural statistics of British India] (Brit. India, Static. Abs., 54 
(1910^1919), pp. 128^156 ). — Summaries of agricultural statistics are given, as 
previously noted (B. S. R., 48, p. 896). 
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Bural suj^ervision in the United States, K. M. Cook (A^mr, School Bd, 
Jour., 59 (1919), No. 6, pp. 28^0, fig. 1; GO (1920), Nos. 1, pp. 29, 30, fig. 1; 
3, pp. 29, 30 ). — Prevailing methods of supervision of rural schools are briefly 
classified. They are the State supervision system, which is followed in rela- 
tively few States; regional or division supervision, in which administrative 
units — counties, townsldps, or districts — unite for supervisory purposes, either 
through legal provision and with State aid or entirely by their own efforts; 
county supervision, in which the supervisory unit may or may not be cotermi- 
nous with the unit of administration; and township supervision. The last 
prevaUs in Massachusetts and other New England States outside of the super- 
Intendeney unions. The system where the unit of supervision is the county 
and that of administration the district prevails in about 40 Stales. This is 
said to have distinct disadvantages, and State cooperation in supervision us 
practiced in those States in which special representatives of tlie State depart- 
ment share the responsibility for the improvement of rural schools is favored 
as being adapted to all conditions and systems. This is said to be gaining in 
popularity and efliciency of service. 

Qualifications and scholarship of county superintendents or supervisory 
ofllcers, as well as methods of their selection and tenure of olllce, are discussed 
as factors in the progress of rural schools. 

Truth about rural schools In New York State, M. Shulek (Amcr. Rev. of 
Reviews, 64 (1921), No. 6, pp. 641-644) • — A list of 1G3 questions was sent in 
1020 to the women of each of the 11,000 school communities in New York 
State by the State I..eague of Women Voters, cooperating with the State 
Department of Education, asking information concerning the general condition 
of the schools, sanitation, medical inspection, health instruction, physical train- 
ing, hot lunches, and facilities for play. 

It Is reported here tliat three principal remedies for conditions discovered have 
been planned. The first is a traveling exhibit illustrating one of the worst 
schools actually existing and contrasting it with a model consolidated school. 
The second which is proposed is a bill to provide for the consolidation of dis- 
tricts and the improvement of school buildings. The third is the initiation on 
the part of women’s clubs and community leaders of plans for improving 
equipment and influencing school boards to act. 

Rural health v. city health, L. W. Raiuceb (Amer. School Bd. Jour., 60 
(1920), No. 2, pp. 35, 36, 115 ). — Information from various investigations and 
summaries of statistics is briefly reviewed and shown to indicate relatively 
greater defects among children in the country than in the city. The consoli- 
dated rural school is said to be an important factor for the improvement of 
health conditions, principally by educating communities to carry out health 
programs and require the services of agencies for general health improve- 
ment 

Agriculture and rural industries ([Ot. Brit.} Development Oommrs. Rpt., 
10 (1^), pp. 12-189).— A scheme adopted in 1911 by the Development Commis- 
sioners for promoting agricultural research in Great Britain is described, and 
reports are included dealing with the progress of investigations at 16 institu- 
tions in England, Scotland, and Wales, as well as local and special investiga- 
tiona, Vainlng of agricultural investigators, farm Institutes, and other efforts 
for the improvement of rural Industries and economic conditions. 

The station of agronomy of Yonne, E. Roubsxaitx (La Station AgrononUQue 
de VYonne lAuwerre}, 1920, pp. 96, pis. S, fig. l).—ln this monograph is given an 
account of the founding of the station in 1874. Its functions are outlined as 
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includlug analyses, especially of fertilizers, Insecticides, soils, water, wines, food* 
stuffs, and otlier agricultural materials, technical and professional advice, 
agricultural education, scientiflic research in agriculture, and regulatory 
work. A list of publications since about 1901 is given with brief notes, and 
a special study of the work carried on at this station in the war period, 1914-* 
1918, is Included, together with a personnel list. 

Agricultaral education in Denmark, G. H. Garjiad (,/oar. Roy. Agr. 8oo. 
England^ 81 (19^0), pp, 6S-102, figs. 4 ). — This article is compiled from informa- 
tion obtained by the author as a member of an oflicial English expedition in 
Denmark, June 25 to July 25, 3920. It traces the school career of a student 
from the elementary school through the Royal Agricultural College at Copen- 
hagen. Folk high schools, schools for small holders, agricultural and dairy 
schools, State agricultural experiment stations, agricultural history museums, 
and the w'ork of niiinerous agricultural societies are included in the discus- 
sion. 

Essays on agriculture, edited by S. D. Babbitt and L. C. Wimbekly (Garden 
City, E. y.: Dmbleday, Page d Co., 1921, pp. — ^Thls collection of 

essays is intended for use in composition courses in agricultural colleges to 
serve as examples of effective writing, sources of discussion of principles of 
English composition, and an inspiration to the student to written expression on 
problems with which he may be familiar. 

The 82 essays are grouped according to thought content in sections called 
the dignity of farming, the farmer of the present, the farmer as a man of 
business, tlie farmer as a scientist, and our forefathers and farming. 

The list of authors’ names includes ancient Greek, early American, and con- 
temporary writers. 

Dairy laboratory exercises on testing and composition of dairy products, 
H. C. Troy and T. J. McInebni-iv (Ithaca: N. Y. State Col. Agr., 1921, pp. 
VI +186, figs. 8). — ^The exercises in part 1 of this outline constitute an Intro- 
ductory course on the testing and composition of dairy products. Those in part 
2 are intended as an advance course for students specializing in dairy and 
food control work. 

The gateways of commerce, J. Fairobievb and E. Young (London: George 
Philip d Son, Ltd., 1921, pp. VI 1 1 +271, figs. 65). — It is anticipated that this 
book will appeal to the general reader, and may also be useful as an elementary 
text or reference in continuation schools offering an Introductory course in 
economic geography. The discussion is developed in order of complexity and 
also in some geographical order, first giving a general summary, then de- 
scribing the physical, agricultural, and industrial geography of Great Britain 
and the surrounding seas. Succeeding chapters refer to world conditions, with 
special reference to the United States. 

Nutritiou bibliography (New York: Anicr. Red Cros$, Health Serv., 1921, 
pp. SO), — This list of references, prepared by the bibliography committee of the 
New York Nutrition Council, Is presented in five sections, the first including 
technical material dealing with standards of nutrition, growth, and develop- 
ment. The second provides sources of information on methods of determining 
^ malnutrition and various studies showing its extent, causes, and effects. The 
third section lists a number of reports of nutrition work; the fourth covers 
reference material on health essentials and teaching methods; and the fifth 
Includes stories, plays and pageants, slides, charts and posters, films, and 
various other graphic methods of teaching health. A list of bibliographies on 
the subject and a directory of publishers of material cited are included. 
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A laboratorir study of household chemistryi M. E. Jokes (Bosi^on; AUyn d 
Bacon, 1921, pp. XF+17J).— Fundamental principles of chemistry are set forth 
in the first half of this laboratory outline, with experiments for illustration 
made as practical from the point of view of application to household and 
everyday problems as possible. The last half Is given over to an elementary 
study of organic chemistry applied to fuels and illuminants, food principles, 
food substitutes and adulterants, textiles, soaps, laundering, bleaching, blu^g, 
dyeing, and leavening agents. 

Household arts for liome and school, A. M. Cooley and W. H. Spohb (yew 
York: Macmillan Co,, 1920, wla. 1, pp. IX+4SS, pU. 4, flga, 220; 2, pp. Vin+4S6, 
pU, 4, fig 9. 232 ), — ^This textbook is intended for use in elementary schools or 
junior high schools. Lessons are simply drawn up, and the text is profusely 
illustrated. Volume 1 is devoted to lessons on the family budget, home fur- 
nishings, care of the baby, textiles, sewing, and selection of clothing ; volume 2, 
to. the care of the home, selection of food, cooking and serving, laundering, and 
hospitality. 

Vocational home-making education, edited by D. Snkddek (New York: 
Columbia Univ,, Teaohera Col,, 1921, pp. Ill -{‘149). — The material included in 
this pamphlet, setting forth a few illustrative projects for home-making in- 
struction, is the outcome of the work of 16 students at the summer session of 
Columbia University for 1919. It is a report of progress In the experimental 
study of methods and alms in vocational education in home economics and in 
the State supervision and training of teachers. 

A provisional list of home projects on food, clothing, house care, laundry, 
child care, accounting, sick nursing, housing and furnishing, youth and adult 
sociability, and care of the garden and yard is dravm up. Five illustrative 
projects are outlined in considerable detail, and a few miscellaneous ones are 
noted. 

The home project, its use in home-making education, G. Fisher (Fed. Bd, 
Vooat Ed, Bui. 71 (1921), pp. 74) • — Six essentials of a home project are out- 
lined, and suitable types giving opportunity for training in manipulation, plan- 
ning, and management with reference to activities of the home are suggested. 
Plans, records, reports, and supervision are discussed and illustrated. The 
project method as a part of tlie technical and professional training of teachers 
is also considered. In the appendix are included reports of home projects from 
vocational schools and teacher-training Institutes, offered as examples of what 
is now being done toward using the home-project method in home-making in- 
struction. 

Grain Judging for boys’ and girls* clnbs, C. E. Cakter (Missouri Agr. Col 
E:ft, arc. 104 (1921), pp. 16, flga. 13 ), — “ The purpose of tills circular for mem- 
bers of grain and soil judging clubs is (1) to teach them to recognise the types 
and varieties of corn, wheat, and oats; (2) to familiarize them with the score 
card used for each of these grains; (S) to furnish a brief history and descrip- 
tion of some of the most common varieties; and (4) to encourage field selection 
and proper storage of seed com.” 

The demonstration work, O. B. Martin (Boston: Stratford Co,, 1921, pp, 
1101+269, pis. iP).— This volume Is primarily a tribute to the spirit of service, 
the foresight, and the talent for organization of Dr. S. A. Kna];qp, the founder 
of agricultural extension work. It is furthermore the story of the beginning 
and development of farm demonstration work, boys* and idrls* farm and home 
clubs, and home demonstration work, with special reference to the Southom 
States. 
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Extensioii work among Negroes, 1920 , W. B. MERcmt {U. S, Dept, Agr., 
Dept Giro, 190 {1921), pp, 24, figs. 11). — ^The early history and development of 
work among Negro farmers by white demonstration agents, leading to organi- 
zation under a State leader and with local Negro agents, Is presented in this 
circular, noting also the appointment of field agents and the organization of 
three divisional conferences in 1920. Results accomi;)lished by farm and home 
demonstration work, boys’ clubs, and miscellaneous campaigns by agricultural 
agents are reported, A list of tlie Negro extension workers in the Southern 
States May 31, 1921, is appended. 

mSCELLANEOITS. 

A classified list of projects carried on by the agricultural experiment 
stations, 1920 ’(f7. 8. Dept. Agr., States Rclat. Serv. [Pamphlet], 1921, pp. 
S+XlI-i-250). — This is a revision, In multigraphed form, of the list previously 
noted (E. S. R., 44, p. 1), carrying the projects up quite closely to the end of 
the calendar year 1920. Of the 4,004 projects of the State stations, 1,408 are 
in agronomy, 639 in horticulture, 587 in animal husbandry, 344 in diseases of 
plants, 340 in entomology, 199 in dairying, 104 in veterinary medicine, and 
323 miscellaneous. 

Thirty-second Annual Report of Kentucky Station, 1919, II (Kentucky 
8ta. Rpt 1919, pt. 2, pp. [S] +372+29-88+111, pis. I figs. 12).— This contains 
reprints of Bulletins 220-224 and of Circular 23. 

Biennial Reports of Missouri State Fruit Experiment Station, 1915 — 
1920 , P. Evans, F. W. Fattrot, et al. (Missouri Fruit Sta. liicn. Rpts. 1915-16, 
pp. 7; 1917-18, pp. 11; 1919-20, pp. 12. figs. 7). — These reports contain financial 
statements for the biennial i)eriocla ended December 31, 1910, 1918, and 1920, 
respectively, and reports of the director and board of trustees for the same 
periods. 

Thirty-third Annual Report of Rhode Island Station, 1020 , B. L. Hart- 
WEix (Rhode Island Sta. Rpt. 1920, pp. 15). — This report by the director in- 
cludes experimental work for the most part abstracted elsewhere in this 
Issue. 

Bimonthly Bulletin of the Western W^ashington Substation (Washington 
Sta., West. Wash. Sta. Bimo. Bui, 9 (1921), No. 5, pp. 65-80).— In addition to 
articles abstracted elsewhere in this issue, this number contains brief articles 
entith^ Winter Handling of Poultry, by O. R. Shoup; Poultry Yard Sanita- 
tion, by W, T. Johnson; The Dairy Herd Sire, by H. E. McNatt; and Farmers* 
Winter School. 



NOTES 


Alaska College. — This institution, outhorizofi by the Territorial Legislature 
in 1917, is expected to open next September with courses in agriculture, general 
science, home economics, and mining. An additional Territorial appropriation 
of $41,000 for buildings and equipment has been made, supplementing the origi- 
nal grant of $60,000. The college is to be located near Fairbanks, and Judge 
Charles E. Bunnell has been appointed president. 

California University , — Plans have been completed for tlio new dairy build- 
ing at the university farm. This is to be a two-story structure 234 feet long, 
with a dairy manufacturing wing running back from one end of the main por- 
tion for 100 feet additional. The first floor of the main building will include 
labor«9tories for butter and market milk, commercial and student testing, farm 
dairying, and bacteriology, together with a sales room, offices, etc. The second 
floor will be occupied by three lecture roomfe, reading and judging rooms, and 
office and storage space. The manufacturing wing will house a large creamery 
laboratory, a milk-receiving room, a student cheeses laboratory, refrigeration 
and Ico-making plants, and storage and machinery rooms. A distinctive feature 
of the building will be the provision for several small units of equipment in 
each department, making it possible for each student to work independently. 
This building will cost, exclusive of furnishings and equipment, about $200,000. 

Connecticut College and Stations. — The new women’s building at the col- 
lege ier nearing completion. Dormitory accommodations are provided for 100 
girls, with additional space for laboratory facilities in home economics for twice 
that number. 

W. L. Slate, Jr., agronomist of the college, has been appointed vice-director of 
the stations, his term to begin July 1. 

Florida University and Station.~A cooi)erativc project in the c^stablish- 
ment of a citrus bud supply progeny orchard, to be located on the grounds of the 
Citrus Substation at I^ake Alfred, has been agreed upon by the Bureau of Plant 
Industry, U. S. Department of Agriculture, and the station. Work in connection 
with this project will include studies in bud variation in the standard commercial 
orange varieties of Florida. 

Dr. W. B. Tisdale, instructor In plant pathology and assistant plant patholo- 
gist in the Wisconsin University and Station, has been appointed assistant plant 
pathologist In the station with headquarters after March 1 at the new tobacco 
substation at Quincy, Gadsden County. 

O. K. McQuarrie, State agent in agricultural extension work and connected 
with this work since its introduction into Florida, died November 16, 1921, 

H. L. Brown has been appointed extension dairyman. 

Illinois University. — ^The new horticultural building, a series of working 
laboratories to supplement the previous equipment of the horticultural depart- 
ment, is nearing completion. It is a structure 180 by 190 feet, to cost about 
$260,000, and to contain a cold storage plant, laboratories for horticultural ma- 
chinery and pomology, a canning factory, cider and vinegar making equipment, 
and similar facilities for the handling and preservation of fruits and vege- 
tables. 
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Construction on the new agricultural building, to cost $600,000, is to be begun 
this spring. 

Becent appointments include H. L. Donovan as assistant professor of farm 
organization and management in the extension service, and Florence Justin as 
assistant in home economics. 

Michigan College. — As the beginning of an effort to strengthen the agri- 
cultural courses in marketing and business essentials, Dr. J. T. Horner has been 
appointed associate professor of economics and accounting. A. L. Blbblns, as- 
sistant professor of farm crops, has resigned to become secretary of the New 
York Cooperative Grange League Federation Exchange of Syracuse, N. Y. 

Missouri University andi Station . — A total of $1,035,000 has been appro- 
priated and made available for new buildings and equipment. Of this, $200,000 
is for a new agricultural building, $25,000 for a new beef cattle barn, $4,000 
for finishing the attic of the horticultural building, and $1,0(K) for an addition to 
the dairy building and its equipment. A new chemistry building and a new 
power house are also included. 

Nevada Btatlon. — Studies are being jda lined of duty of water on special 
crops In southern Nevada in the vicinity of I^as Vegas and near the Boulder 
Canyon power site. All water so studied is developed by artesian wells and 
through pumping from wells. 

Studies of local food plants of Eutvttix tenelln and of local habits of this In- 
SfHit are also contemplated. 

Cornell University. — Dr. H. W. Dye, assistant profe^ssor of plant pathology, 
has accepted a commercial p<»sition in Louisville, Ky. J. li. Bechtel, extension 
professor of vegetabh' gardening, and Dr. M. D. Leonard, assistant professor of 
ontxunology, have also resigned to accept commercial positions. 

New York State Station.— A local section of the Society of American 
Bacteriologists was formed recently at the station, its territory embracing the 
region including Rochester, Clifton .S{»r;ngs, Syracuse, Ithaca, and Geneva. 

Clarence R. Phipps, assistant in research (entomology), resigned' December 31, 
1021, to accept a similar position with the Missouri Fruit Station, and has been 
succeeded by S. Willard Harman. T. O. Sprague resigned as assistant in re- 
search (horticulture) on the same date on account of ill health. 

Martin H, Smith of Geneva has been appointed a member of the board of control, 
vice Charles O, Sackett, retired. F. H. Hall, formerly editor and librarian for 
many years, has been appointed assistant in research (horticulture). 

Tennessee University. — The department of agricultural education is con- 
ducting an educational surv^ey at Farragut, The object is to ascertain the ade- 
quacy of the agricultural instruction being olTered, the kind of training needed 
in farm shop work, and the number of boys betwt*en 14 and 21 years not now 
in school, as a basis for instituting part time instruction in agriculture. 

The home economics department has been given control of the management of 
the dormitories, thus greatly extending the opportunities for practice in institu- 
tional management. 

The tenth annual meeting of the Southern Cattlemen’s Association w'as held at 
the university February 14-16, with an attendance of about 800. The officers 
elected for the new year Include Dr. Tait Butler of Memphis as president and P. 
H. Keane of Blacksburg, Va., as secret ary- treasurer. The next meeting will be 
held at Eoanoke, Va. 

Dr. Moses Jacob, professor of veterinary science and State veterinarian, has 
also been appointed professor of animal husbandry. 

Utah College and Station.— notes that Dr. M. C. Merrill, head of 
the department of horticulture, has accepted an appointment as dean of the 
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college of applied arts and head of the department of horticulture at Brigham 
Young University, effective July 1 . 

Washington College and Station* — ^The first annual live stock day was 
held March 7, at the Irrigation Substation at Prosser. This marks the termina* 
tion of a 60-day feeding test of 700 lambs divided into lots of 50 head each. The 
test has been conducted' to compare the feeding value of the first, second, and 
third cuttings of alfalfa hay ; the value of light v, heavy grain rations ; the value 
of com silage and alfalfa hay as compared with alfalfa hay without silage; the 
value of cottonseed meal ; and the value of beet-molasses. Nine hundred addi- 
tional lambs have been fed at the substation this winter to utilize part of the large 
crop of alfalfa hay grown there the past season. 

E. G. Woodward, head of dairy work in the college and station, has resigned 
to take up dairy farming in Connecticut, effective March 1. He has been suc- 
ceeded by E. V. Ellington of the Dairy Division of the U, S. Department of 
Agriculture, formerly head of the department of dairy husbandry at the Uni- 
versity of Idaho. 

New York State Institute of Applied Agriculture on Dong Island. — ^The 
beginning of the winter term on December 5, 1921, was marked by the opm- 
Ing of a new $80,000 dormitory, the second of the 10 permanent men’s dormi- 
tories contemplated to be built. The first has been in use since 1916. Archi- 
tecturally the new structure follows the style adopted for all of the institute 
buildings, which is a modified colonial executed in brick with cast stone trim. 
The construction Is fireproof throughout, with modern equipment. 

The New York State Egg Laying and Poultry Breeding Contest, which is 
located adjacent to the poultry plant of the Institute, entered upon its second 
year November 1. This contest, which is of three years’ duration, is establish- 
ing some new precedents, the number of pullets to each pen being 20 in the 
first year instead of the more usual 10. This gives a greater opportunity for 
selection of high producers for the second year’s breeding, the 12 leading birds 
in each being retained while 8 go back to the owner. 

A recent nlght-i)lowing tractor te.<?t undertaken for the purpose of establish- 
ing a high efficiency standard for the preparation of land resulted in valuable 
data regarding endurance, lighting, limit of acreage per machine per hour, and 
many minor details. Observations by Director A. A. Johnson in the famine 
regions of Russia during the past summer have led him to believe that such 
tests should be made. The great number of tractors at the institute, which has 
been made a repository by practically every manufacturer in the country as well 
as including many foreign makes, makes it possible to do comparative work of 
this kind here of unusual value. 

Miscellaneous. — ^The Canadian Society of Technical Agriculturists has 
established a bureau of records for the use of institutions and firms. This will 
provide an index, based on the society’s membership, of the professional agri- 
culturists of the country, as to academic training, experience, etc, 

P, J. Wester, for seven years horticulturist and for the last four years 
agricultural advisor of the Bureau of Agriculture, Philippine Islands, has re- 
tired from the Insular Government service under the Osmefla Act and returned 
to die United States. 

Sir David Prain, director of the Royal Botanic Gardens at Kew since 19(MJ, 
has retired under the age rule, and has been succeeded by Dr. A. W, Hill, assist- 
ant director since 1907. 


o 
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An occasion of great moment for all concernetl with agriculture 
was the National Agricultural Conference held in Washington, .Janu- 
ary 22-27 of this year. Historically it marked a new step, for it 
was the first conference of the kind ever (ionvened in this country, 
bringing together representatives from the major farm organiza- 
tions, State departments of agriculture, the agricultural colleges, 
and various lines of business closely associated with agriculture. 
The mure than three hundred delegates included many men and 
women engaged directly in farming and living as farm people. 

In an unusual degree the delegates represented the farm problems 
as viewed from the individual standpoint and the broad relation- 
ships of agriculture to the national life, llie scope of the confer- 
ence is indicated by the list of committees, of which there were 12, 
namely, agriculture and price relations, agricultural credit and in- 
surance, transportation, foreign competition and demand, cost, 
prices and adjiustments, croj) and nmiket statistics, marketing of 
farm products, agricultural research and education, national forest 
policy, national land policy, farm population and farm home, and 
coordination of State and h'ederal legislation. 

Naturally there w'as miu-h in such a conference as this of vital 
importance to the colleges of agriculture, for it dealt with the status 
and the needs of the industry for which they stand. Their repre- 
sentatives wei'e conspicuous in the list of delegates and in the mem- 
bership of the committees, and they Avere represented on the gen- 
eral program by an address by President R. A. Pearson of Iowa. 
This dealt with the subject of A National Policy for Agricultural 
Research, and was a vigorous presentation of the merits and the 
needs of research considered from a national standpoint. 

Dr. Pearson’s thesis was that there should be a well-defined national 
policy in reference to agricultural research, because such research re- 
lates to questions of fundamental national importance and the in- 
trinsic value of it to the whole nation has been fully demonstrated. 
His argument was based on the fact that agriculture is not only our 
larg^ industry, furnishing practically all of the materials for food 

301 



302 


EXPERIMENT STATION RECORD. 


[Vol. 46 


and clothing and the raw materials for the larger part of the manu- 
facturing industries of the nation, but supplies about half of the gross 
earnings of the railroads of the countiy and a consumptive market 
for nearly half of all the manufactured products sold in American 
markets. 

That President Pearson was well within bounds is indicated by the 
Census figures which show that the business of agricultural produc- 
tion, not to mention the subsidiary industries, covers nearly 6,500,000 
establivshments with a total farm area of 955,676,545 acres. If to the 
estimated value of these farm lands and buildings, amounting to 
$66,334,310,000, is added the value of the live stock, implements and 
machinery on farms, the total investment amounts to $77,925,989,000, 
compared with a capital investment in all manufactures of $44,776,- 
006,000. The farm value of the products, amounting to twenty -five 
to thirty billion dollars a year, compares with about twenty-five bil- 
lion dollars added by manufacturing to the value of the raw materials 
of manufacture. The extent to whicli industrial prosperity and 
economic conditions depend on agriculture has been given unusual 
demonstration the past year. 

From an industry which was largely itidividualistic and looked 
after itself, agriculture has become a national concern. As long as 
man lives it must be a j^ermanent industry, and as the population of 
the world increases it must be increasingly efficient to meet the needs. 
The great natural resource on which agricultural production depends, 
namely the soil, must, therefore, be preserved and not used up by 
successive generations. Prodigality in living otf the substance of the 
earth without regard to future generations has brought about great 
problems which only I'esearch can solve. 

Dr. Pearson pointed out that while research has been applied to 
all phases of human activities from time immemorial, its applica- 
tion to agriculture has been relatively late in development. It came 
with a growing concern for the future of agriculture and attempts 
to meet the problems already confronting it. He gave some striking 
illustrations of its accomplishments, pointing out how different the 
situation would be to-day if agricultural research had not been main- 
tained. ‘‘ We know some of the most important varieties of plants 
and some of the better strains of animals would be missing. Some 
diseases of animals and food plants would be rampant. Great areas 
of soil now producing crops would be barren, and the production 
from still larger areas would be lowered. Farmers would be pay- 
ing more for their supplies, and some highly effective marketing 
methods would not be known,” 

But much as has been accomplished in the past half-century, he 
declared that a sound and efficient agriculture calls for more re- 
search,” pointing out the misfortune that the research agencies of 
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the country are quite unable to keep pace with the demands which 
are being made upon them at the present time, and urging that the 
experience of the past, the present situation, and a view into the 
future emphasize the necessity of enlarging the system.” 

Special emphasis was naturally laid on research as a means of 
reducing cost of production, providing better distribution of farm 
products and Ixjtter methods of marketing. These are all in the 
interest of the average citizen who buys his supplies, l)ecause they 
will help to keep down tlie cost of living. At the same time they 
are in the interest also of farmers because better methods will in- 
crease the profits of farming, and they are of interest to the nation 
as a means of holding our position in the markets of the wT)rld. In 
the competition of the w^orld, involving in many cases cheaper labor 
and lower living standards, if we are to win we must depend chiefly 
upon our superior knowledge. Some other countries have as good 
natural resources as ours. Sometimes they are even better because 
of virgin lands. Other countries have as favorable transportation. 
Most countries have cheaper labor. We must oAercome their ad- 
vantages by our knowledge, which must be developed through re- 
search.” 

He show^ed by illustrations how by the improvement in machinery, 
in methods, in more ])roductive strains of crops and animals, and in 
greater control of disease and other pests, the return has been notably 
increased and the ])roduction cost reduced over wdiat it must other- 
wise have been. On this broad basis, Hr. Pearson urged tliat the 
development of a more comprehensive national ]>olicy for agricul- 
tural research should not be longer delayed. ‘‘It should provide 
for liberal Federal and State financial support. One strong reason 
for using public funds to support agri<ailtural research is that the 
knowledge to be derived should be made available to every farmer 
throughout the country wiio w^ants it. It should never happen in this 
country that knowledge relating to agricultural production shall be 
limited in its application to private interests because it w^as developed 
at the expense of those interests.’’" 

As to what should be comprised in such a national policy. Hi*. 
Pearson placed the appreciation and good w ill of the public first of 
all; “ until this is given, research will be heavily handicapped. . . . 
An intelligent appreciation of agricultural research, especially 
among leaders and public men, a genuine respect for it, an under- 
standing of its importance and its requirements, are the primary 
essentials in developing an effective national policy.” These should 
be followed, as they naturally will be, by the provision of ad- 
equate support; and as was rightly said, a principal requirement 
as to funds is assurance of a permanent income. This can not be too 
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strongly emphasized because successful research is a continuous 
effort. Without such assurance strong men can not be induced to 
prepare themselves adequately for research nor can they be retained 
in this work. Too often it has been necessary to stop important 
experimental work because of failure to continue appropriations. 
Losses have been suffered because important projects after being 
conducted for an extended period of time had to be discontinued 
with the failure of appropriations before the final results had been 
secured.” 

Referring to the funds at present available for the support of 
research, it was shown that these rejiresent such a small percentage of 
the interests concerned as to be almost negligible by comparison ; rela- 
tively, they are a much smaller percentage of the value of output than 
the amounts so expended by many a manufacturing plant in the in- 
terest of its business. The units in the farming business are not 
sufficiently large to enable them to provide their own individual re- 
search agencies, but individual farmers are cooperating with the 
Department of Agriculture and the State experiment stations in 
a variety of experiments and investigations. 

A strong plea was made for efforts to encourage young men and 
women who have ability and inclination of the right kind to prepare 
themselves for agricultural research. Special scholarships and fel- 
lowships were advocated to enable such persons to complete their 
fundamental training, and later a.ssistantships to bring them into 
helpful contact with older and well trained investigators. Com- 
pensation was advocated which would make such positions as at- 
tractive as is provided for persons of corresponding ability and 
service in allied lines of work. Failure in this respect, it was re- 
minded, has resulted in recent years in a change of nearly 80 per 
cent in the scientific personnel engaged in agricultural research 
throughout the country. 

In this advocacy of special attention to the preparation of a 
force of investigators and the provision of an attractive career in 
research, the speaker may have had in mind the measures recently 
inaugurated in Great Britain. In connection with the repeal of the 
Corn Production Act, under which prices for cereals had been guar- 
anteed, to stimulate their production during and following the war, 
Great Britain last year made an added appropriation of £1,000,000 
for agricultural education and research. It was argued that this 
made more definite and substantial provision for the aid of agri* 
culture than continuing the expensive subsidies on cereals. In 
carrying out the scheme, the funds will be apportioned to the agri- 
cultural colleges and research institutions of the country; and in 
order to attract and retain a corps of talented workers the Minis- 
Iry of Agriculture has instituted a system of scholarships, graded 
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positions, and salaries, thus affording a definite career for those 
entering this field. Besearch scholarships have been established and 
a number of traveling fellowships are contemplated to enable study 
of research methods and results in other countries. The scheme 
finds an analogy to some extent in the industrial scholarships avail- 
able at a number of the agricultural colleges in this country, but 
these have been limited to a relatively few lines and have not ap- 
plied to some of the branches in which thorough preparation is 
specially needed. 

Dr. Pearson strongly emphasized the importance of agricultural 
research to the efficiency and succo.ss of all other branches of ac- 
tivity for education and general advancement. He deplored the 
fact that in the chain of effort centering in these colleges], composed 
of investigation, college educafion, and extension, research, consider- 
ing its position and resources, is the w’eakest link instead of the 
strongest, and the least able to meet the demands it should care for. 
In view of this, continued cooperation of the Federal Government 
with the States in the enlargement of provision for research was 
strongly urged, .since the adequacy of agricultural research is in no 
sense a matter of local concern but a national problem, and the re- 
sults are not confined to the boundaries of any locality or State 
but to a large extent are of Avidespread application, and in the ag- 
gregate the benefits apply to the country as a whole. 

Among other essentials of a national policy mentioned were more 
definite and constructive cooperation by research agencies, better co- 
ordination of work between the State experiment stations and this 
department, and a larger provision for joint effort in the study of 
comprehensive problems. Such a definition of function and joining 
of forces, it was urged, would guard against undesirable duplication 
and would result in better directed efforts. Furthermore, there 
should be some plan to insure greater continuity, so that projects may 
be continued without interruption until they are finished or formally 
set aside. It was also advocated that a national policy should pro- 
vide for supervision to assure the proper use of public funds, and 
while it should not enter the details of local administration, it should 
encourage the types of organization which would be most efficient. 

In conclusion of this forceful plea, the conviction was voiced that 
“agricultural research, if properly developed, will put agriculture 
on a permanent and profitable basis in the face of ever-increasing 
obstacles. And this nation with a strong agriculture will continue 
to furnish its own great commodities which come from the farms, 
and will profit further from large sales of the surplus in other coun- 
tries. The time is ripe for stimulating a national policy for agricul- 
tural research which will contribute to this great end.” 
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The subject of agricultural education and research also received 
attention at the Agricultural Conference from the special conunittee 
in that field, which included in its membership persons representing 
a variety of affiliations, — with farming, with agricultural industries, 
the agricultural press, State and national organizations, the agricul- 
tural colleges, and this department. The report of such a committee, 
therefore, carried unusual weight, representing the attitude of no 
single class but of tbe industry broadly. 

This committee in its report, which was adoi^ted by the conference, 
declared that : “ The greatest disaster which can come upon a people 
is the retardation of the development and diffusion of knowledge. 
America leads in all phases of national life because it has always led 
in efforts to discover and disseminate knowledge among all the people. 
This applies with special force to all matters concerning agriculture. 
The Morrill Act, the Hatch Act, the Adams Act, the Smith-Lever 
Act, and the Smith-Hughes Act are perhaps the most notable of the 
long series of Federal statutes testifying to the intention of the 
American people to maintain their agriculture upon a plane at least 
equal to, and if po.ssiblo superior to, that in any other country.” 

It urged that existing institutions for agricultural re.search, educa- 
tion and extension should be developed and strengthened, and that 
their facilities should be directed to the solution of the practical and 
economic problems of agriculture in all their relations, and in aiding 
all farmers to apply available knowledge to the solution of their 
problems individually and collectively. “ The new agricultural prob- 
lems which have come as a result of post-war conditions require early 
solution. The individual farmer is demanding information. As 
never before be is now entering the business world through his co- 
operative organizations. . . . Existing provisions for reducing dam- 
age and losses from injurious insects, animal and plant diseases, and 
other pests should be maintained and developed.” 

Furthermore, it was advocated that the results of research be pub- 
lished adequately and promptly, for the information of the public 
and the encouragement of investigators and teachers. Farmers were 
adviseil to cultivate a more intimate relationship with their agricul- 
tural college and experiment station, this department and their 
county agents, so that they may secure and utilize to better advantage 
all available information. 

Finally, “the development of agriculture upon an equality with 
other industries requires first of all equality of educational oppor- 
tunity for those who dwell in the country as compared with those 
who live in the cities and villages. Gross inequality now exists and 
it must be removed.” 
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On the whole, the conference was a strong endorsement of educa- 
tion and research. The expression of a widespread feeling that 
progress in developing the industry so as to maintain its supremacy, 
and relief in meeting conditions which had developed, must look in 
that direction for permanent aid was evidence of the confidence now 
felt in the educational and research institutions. Much stress was 
naturally laid on the economic aspects, the more adequate provision 
of statistics, attention to marketing and distribution, study of world 
conditions, and consideration for the interests of the business of 
farming. But it was made evident that in taking up some of these 
newer aspects for study there can be no relaxation in attention to the 
production side. Economic theory has not yet been given the amount 
of intensive study it must receive to meet the pre.sent expectations 
and serve as a guide in the larger sense. While such study is of a 
different kind from the experimental method employed with plants 
and animals, there is no reason why it may not seek out and disclose 
the relations between cause and effect, and thus enable prophesy and 
generalization from known conditions on a more secure basis. 

Hon. Sydney Anderson, chairman of the Joint Congressional Com- 
mission of Agricultural Inquiry, who presided over the confei'ence, 
in introducing President Pearson expressed keen appreciation of 
the importance of research in a program of agricultural develop- 
ment; and in commenting uptm its value he said that where there had 
been improvement in the methods and security of production back 
of it would be found to lie a line of research, not applied at once 
perhaps, but a potential force which came into us*e as conditions made 
ready for it. Perhaps no single event has done more to propagate 
this conception, and the view that biologically and historically we can 
not stand still — that research must grow or decay will follow. 
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RECENT WORK IN AGRICULTURAL SCIENCE 


AGBICUITTOIAL CHEMISTBY— AGEOTECHirr. 

An investigation of the seed of the silver maple (Acer saocharinum ) , 
I-ra, R. J. Anderson {New York State Sta. Tech, Bui 81 (mi), pp, S-20).-- 
This bulletin, prepared with the collaboration of W. L. Kulp, consists of three 
papers, as follows : 

I. Analpais and composition of maple seed (pp. 4-7). — Previously noted from 
another source (B. S. R., 39, p. 366). 

II. Occun'cnvc of inosite hexa phosphoric acid in maple seed (pp. 8-12). — 
Previously noted from another source (B. S. R., 44, p. 410). 

III. ^cerin, the principal glohnlin in maple, seed (pp. 13-20). — In this paper 
the author describes the isolation, purification, and chemical analysis of the 
globulin of the seed of the silver maple which has been named acerln. 

The average composition of acerln is reported as C, 51.44; H, 6.80; N, 18.34; 
S, 0.55; and O, 22.87 per cent. The nitrogen distribution consists of amid 
nitrogen 2.53, humln nitrogen 0.15, basic nitrogen 4.86, and nonbasic nitrogen 
10.63 per cent The distribution of the bjusic amino acids is cyatin 0.55, arginin 
10.07, histidin 1.43, and lysin 6.07 per cent. 

Acerin; The globulin of the maple seed (Acer saccharintini ) , U. J. 
Anderson (Jour, Biol, Chem„ JfH (1921), No. 1, pp. 23S2). — Noted above. 

Preparation of galactose, K. P. Ceark (Sugar {New York], 23 (1921), No. 11, 
p. 594). — Previously noted from another source (E. S. R., 46, p. 10). 

A report on the Zamla .starch situation, J, F. Clevenger (Jour. Amef\ 
Pharm, Assoc., 10 (1921), No. 11, pp. SSlSiO, flg. 1). — This c<»ntri1>ntlon from 
the Bureau of Chemistry, U. S. Department of Agriculture, consists of a botani- 
(*al description of the Zamia plant, Z. floridana, analyses of the rhizomes, and 
a discussion of the cultivation of the plant, preparation of starch, and present 
status of the starch industry. The rhizomes were found to have the following 
composition; Moisture 7.73 per cent, ash 5.01, ether extract 0.03, protein 
(NX 6.25) 6.17, crude fiber 9.23, and nitrogemfree extract 71.23 per cent. De- 
terminations of starch by the diastase method showed a content of 37.75 per 
cent. 

The chemistry of essential oils and artificial perfumes, — I, Monographs 
on essential oils, E. .T. Parry (London: Scott, Greenwood d Son: New York: 
D, Van Nostra, nd (Jo., 1921, 4 . ed., rev. and enl, iv)j, pp, VlJf \-549, ftps. 52).— 
In this revision of volume 1 of the previously noted referen<;e book on essential 
oils (E. S. R., 42, p. 8) all work of Importance to the end of 1920 has been 
included . 

Notes on the organic acids of Pyrus coronaria, Rhus glabra, and Acer 
saccharum, 0. E. 8ando and H, H. Bartlett (Jour. Apr. Research {U. S.], 22 
(1921), No, 4 , pp. 22f-22P).— Miscellaneous notes on the isolation and Identifica- 
tion of the organic acids of the fruit of the American crab apple (P. coronaria), 
the pericarp of the smooth sumac (R, glabra), and of the product known as 

maple sand,*’ which is formed as a granular deposit during the process of 
308 
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boiling down sap of tbe sugar maple, are reiwted, with the following conclu- 
sions : 

“ The acid of the sour fruit of the wild American crab apple, P, coronaria^ is 
malic acid. VSlien the fruit undergoes autolysis under anaerobic conditions, 
In the presence of chloroform and toluol, this acid appears to be transformed 
largely into succinic acid. Further experiments, however, will have to be made 
in order to repeat the observations and to determine the exact process involved. 

The acid of the outer part of the red fruit of the smooth sumac, it. glahra, 
is malic acid, occurring in the form of the acid calcium salt. With it is asso- 
ciated a considerahle quantity of free gallic acid. Malic acid is present in the 
form of calcium salts (both acid and normal) in maple sap. The product 
known as ' maple sand’ obtained from the evaporating pans is crude calcium 
malate.” 

The thermostability of the co-enzym and its dilTercntiation from yeast 
vitamin B, T. Tholin (Hoppe-Sicyler*fi Ztachr. Physiol. Chern,, 115 {1921), No. 
5-6, pp. 235-256). — In this combined study of the co-enzyms and vitamins of 
yeast, the author used as the foundation yeast material finely pulverized dried 
yeast of constant fermenting power. This was rendered inactive by shaking a 
mixture of 1 gin. of the y(*ast and 5G cc. of the water for (Uie and one-half hours 
in a shaking machine and centrifuging for 10 minutes at 3,700 revolutions per 
minute, after which the opalescent liquid was decanted and the treatment re- 
peated. The re.su I ting yeast was almost completely inactive when tested with 
5 per cent glucose solution. 

The co-enzyni preparation was made by adding a suspension of 150 gin. of 
pulverlzeti dried yeast In 300 cc, of water to 1,2(X) cc. of ladling water, heating 
the mixture to boiling, and filtering after 2 minutes. The filtrate was concon- 
1 rated in a vacuum at 25° C. to a volume of 50 cc. and the extract precipitated 
with 90 per cent alcohol. The precipitate, which consisted principally of pro- 
teins, higher carbohydrates, and phosphates, had no co-enzym activity. The 
filtrate, which contained all the co-enzym, was treated with 300 cc. pure acetone. 
The yellowish-wili te milky precipitate formed yielded on trituration with abso- 
lute alcohol a yellowish- white sandy hygroscopic powder rit^h in co-euzynt The 
powder was easily soluble in water, forming a clear light yellow solution with 
an acid reaction (pH™ 5.6). On analysis it gave an ash content of 26.3 per cent 
and PaOa content of 14 per cent calculated on the dry basis. The substance 
could he further purified by adding to the water solution lead acetate, filtering, 
and adding acetone to the filtrate after removing tbe excess of lead with hydro- 
gen sulphid. On further precipitation with lead acetate and magnesia mixture 
a precipitate was formed, showing the persistence with which the phosphoric 
acid clings to the co-enzym. The author Is of the opinion that the function of 
the co-enzym in alcoholic fermentation is intimately bound up in the phos- 
phoric acid and also that the co-enzym is of the nature of an ester. 

In describing the preparation of the vitamin, attention is called to the 
similarity between the method described above and the method de«cril>ed by 
Osborne and Wakeman (E. S. R„ 42, p. 314) for tlie preparation of vitamin B 
from yeast, thus showing that the vitamin is present In the co-enzym prepara- 
tion. The essential difference in preparation of the co-enzym and the vitamin 
in the present study is that in the latter case the material was sterilized by 
boiling for 45 minutes or more at 100° before precipitation. Other materials 
used in the study were a 20 per cent glucose solution sterilized for 2 hours at 
100° and a solution of NaH*P04 of an H-lon concentration of pH=5.1. Tbe 
basal solution employed conslstecl of 1 gm. of washed yeast, 5 cc. of the phos- 
phate solution, and 10 cc. of the glucose solution, the whole made to a volume of 
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20 cc. To this was added the material to be tested for co*enzym or vitamin and 
the amount of carbon dioxid evolved in a given time determined. 

The thermostability of the co-enzym preparation was found to be a function 
of the temperature and the acidity. At 96® and an acidity of pH=5.6, the 
co-enzym activity was destroyed to the extent of 50 per cent In one hour, and 
at 100® in 87 minutes. While the co-enzym was thus destroyed by heat, the 
vitamin preparations from yeast and cabbage were active even after heating 
for an hour at 107 and 127®, The essential difference between co-enzym and the 
vitamin preparations is thus shown to be the difference in thermostability. 

Chemical disinfection and sterilization, S. and E. K. Ridkal (London: 
Edward Arnold d Co., 1921 pp. VH-i-SlS). — This Is a compilation of informa- 
tion from many sources on methods of chemical disinfection as applied to the 
disinfection of air, food, water, rooms, furniture, etc.; personal and internal 
disinfection; destruction of nonbacterial parasites; and wood preservation. 
This is followed by sereval chapters on the chemistry of the various organic 
and inorganic substances used as disinfectants, with a final chapter on methods 
of analysis and testing of disinfectants. Extensive references to the original 
literature are given in footnotes and as bibliographies appended to each 
chapter. 

Analytical chemistry. — I, Qualitative analysis, F. P. Tbbadweljl, trans. and 
rev. by W. T. Hall (New York: John Wiley d Sowt, Inc.; Ijondon: Chapmcm d 
Hall, Ltd., mi, 5. ed., rev., vol. 1, pp. XVH^m, pi. /, ftps, This Is the 
fifth revised and enlarged English edition of volume 1 of this well-known book, 
an earlier German edition of which has been previously noted (E. S. R., 82, p. 
501). 

A new reaction of ammonia, (1 1). Eenghei.is {Compt. Rend, Acad, Bd. 
[Paris], 17S {1921), No. S, pp, 15S-155). — For detecting traces of ammonia the 
author suggests the reaction between formaldehyde and an aramoniacal solution 
of silver nitrate with the formation of a silver mirror. The reagent used for 
the test is composed of 1 part of a 20 per cent solution of silver nitrate and 3 
parts of commercial formalin. When a few drops of this reagent and a few 
drops of the solution* to be tested are placed on a watch glass and covered with 
a small crystallizing dish, a brilliant silver mirror is formed on the latter in 
a few seconds if the solution contains ammonia. 

The determination of calcium and magnesium In different saline 
media. — II, Determination of calcium In the presence of magnesium, E, 
Canals {Bui. Sloe. Chim. France, 4. srr., 20 {1921), No. S, pp. 152-158)* — Con- 
tinuing the study previously noted (B. S, R., 42, p. 710), data are presented 
showing that calcium can be determined quantitatively as the oxalate In the 
presence of magnesium in nmmoniawil or acid solutions, provided the precipitate 
is thoroughly washed with boiling water until the wash water no longer de- 
colorizes two or three drops of a 1 ; 1,090 solution of potassium permanganate In 
sulphuric acid. 

Determination of available lime in quicklime and hydrated lime, A. I. 
Whitson {Chem. and Metall. Enpin,, 25 (1921), No. 16, p. 740). — With slight 
modifications the Scaife method for determining free calcium oxid in lime, as 
described by Meade (E. S. R., 38, p. 804), has been found to give results agree- 
ing within reasonable limits and closely approximating the calculated values. 
The principal change In technique consists in using for the second heating a 
l-llter graduated flask carrying a one-hole stopper fitted with a short glass tube 
drawn out to a point. 

A short test for easily soluble phosphate in soils, O. M. Shisud {Bail Sd., 
11 (1921), No. 2, pp. 111-122). — In the abstract of the method of determining 
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easily soluble pbo^bate previously described (E. S. H.» 45, p. 412) the directions 
should be corrected to read n/5 Instead of n/50 HNO*. 

Possible losses in chlorin through ashing and their prevention in chlorin 
determinations in organic substances^ A. Weitzel {Arb. Heichsgsndhtsatat.y 
59 (1920) 1 No. pp. 6S5’-6^0). — k conipa risen of various methods of determining 
chlorin in organic materials after decomposition by the wet method or by 
various methods of ashing is reported. The author is of the opinion that witli 
proper care in ashing as accurate results may be obtained as with the wet 
inetliod. Of the methods tested, ashing of the material after mixing it with 
25 per cent of Its weight of slaked lime and sufficient water to make a paste, 
and ashing with a mixture of soda and saltpeter are thought to be the most 
accurate. 

Adulteration of canned spinach with beet leaves, E. Collin and L. Gobekt 
(Ann. FaUif.f H (1921), No. H9-150, pp. 100-104, figs. 4)- — The principal macro- 
scopic and microscopic differences between beet and spinach leaves are de- 
scribed for the purpose of detecting the former as an adulterant of canned 
spinach. The most characteristic feature distinguishing the two is a crystalline 
form of calcium oxalate found In some of the cells of the beet but not of the 
spinach leaves. 

The Bbiner method for the detection of suet in lard, 11, Vitoux and O. F. 
Mtjttelet (Ann. Falsif., 14 (1921), No. 149-150, pp. 86-92).— The method pre- 
viously noted (E. S. R., 45, p. 315) has been tested on mixtures of pure lard 
with various other fats including beef suet, oleouiargarius, mutton tallow, and 
hydrogenated fish oils. In place of the original expression 2 G— -A, G+D is 
used, D representing the difference G— A. The result Is denoted by S* With 
pure lard from one part only of the animal the value of S Is 68 or over. 

In the examination of various mixtures of fats the method was found to be 
capable of detecting the presence in lard of mutton or beef fat or of hydrogen- 
ated fish oils in amounts as small as 5 iier cent of the mixture. With fats 
containing a low proportion of .solid glycerids, such as horse fat and oleomar- 
garlns, amounts under 20 or 30 per cent can not be detected. 

Deter minati on of lactose in the presence of other reducing sugars. — 
Application to altered milk and to sweetened condensed milk, L. liE Gband 
(Ann. Falsif., I 4 (1921), No. 15t, pp. 132-186, fig. 1). — For determining the 
amount of lactose in the presence of other reducing sugars, the author de- 
termines quantitatively the amount of monosaccharids by reduction of Bar- 
foed's solution and the total reducing sugars by the reduction of Fehling’s 
solution, the difference between the two represt^nting the amount of lactose. 
For the quantitative determination of the cuprous oxid Bertrand’s method of 
dissolving the precipitate in ferric sulphate and titrating with permanganate 
is used. The method is thought to be of value in the examination of milk pre- 
served with bichromate and of sweetened condensed milk, the latter to deter- 
mine whether through defects in the process there is too great an Inversion of 
the sugar. 

A rapid assay method for the determination of ascaridole in oil of 
chenopodium, E. K. Nei^son (Jour. Amer. Pharfti. Assoc., 10 (1921), No. 11, pp. 
SSS, 837).— The method proposed, which depends on the fact that ascaridole is 
soluble in a mixture of 60 parts by volume of glacial acetic acid with 40 parts 
of water, consists in agitating 10 cc. of the oil with 60 per cent acetic acid in a 
cassia fiask, the neck of wliieh holds 10 cc. graduated in tenths. The fiask is 
then filled to thejmark with 60 per cent acetic acid and the mixture allowed to 
settle, or carefully centrifuged. The volume of undissolved oil subtracted from 
10 and multiplied by 10 gives the volume percentage of the ascaridole. 
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Nephelometric determinatioii of bacterial emuisioxiSy H. Heckscwb 
{Compt Rend, Soo, Biol 85 (1921)^ No, pp, S7B-S81, fig, i).— As 

standards for the nephelometric measurement of the turbity of bacterial sus- 
l)ensions, the author uses a series of bacterial emulsions prepared by diluting 
with a solution of sodium chlorid and formalin (0.5 per cent NaOl and 2 per 
cent formalin) a 24-hour bouillon culture of colon bacilli to a concentration of 
350 million bacilli per cubic centimeter, as determned by bacterial count, and 
making further dilutions of this standard emulsion in 2-cc. tubes, each tube 
containing 80 per cent of the number of bacteria in the preceding tube. 

To determine the number of organisms in a given emulsion a tube containing 
the same volume as tlie standani tubes is placed in the central compartment of 
a specially constructed box which allows parallel light to pass through the tubes. 
Two consecutive standard tubes are then placed one on either side of the un- 
known and changed until one appears slightly less dense and the other more 
dense than the unknown. By interpolation the density and resulting number 
of bacteria in tlie unknown solution are calculated. 

Invertase in sirup manufacture, T. S. Harding {Sugar [New York], 2S 
U921), No, 11, pp, 590, GOO), — This paper discusses the uses of invertase in the 
maufacture of cane sirup, us described by Dale and Hudson (E. S. H., 45, p. 
817), and in the manufacture of pure inverf sugar from sucrose. 

The question of the loss of sugar through the presence of lino grain in 
the final molasses, J. DSdek (Iniei'naU, Sugar Jour,, 23 (1921), No, 270, pp, 
S27‘Ji$0, figs, 2). — ^The author has modified the Kalshoven technique for deter- 
mining grain In molasses (E. S. R., 43, p. 508) by heating the solution under 
examination in a specially constructed autoclave to dissolve the grains after 
the first refractometric reading. The calculation is then made according to the 
usual formulas. An illustration is given of the autoiluve used, and of a si)ecial 
lighting arrangement for the refractometer. 

Results of the determination by this metluHl of fine grain in different 
samples of molasses from raw sugar manufactured during one season at the 
Sugar Experiment Station, Prague, gave an average of 0.9 per cent of grain. 

Sorghum Juice, E. H. Jenkins (Connecticut Sta, BuJ, 231 (1921), p, 352 ). — 
A single analysis of juice obtaine<i from Early Amber sorghum Is reiwrted with 
the follotving results : Sucrose, 7,35 i)er cent : invert sugar, 3.29 ; undetermiriHl 
solids, 1.87; and total solids, 12.51 per cent. 

The distillatiou of stumpwood and logging waste of western yellow pine, 
M. O. Donk, C. H. Shattuck, and W. D. Marshall (U. S, Dept, Agr, Bui 1003 
(1921), pp, 1SS9, figs, 6), — This is the report of an investigation, conducted 
Jointly by the Bureau of Chemistry of this Department and the department of 
forestry of the University of Idaho, to determine the nature and value of the 
products of destructive distillation of logging and land clearing waste, par- 
ticularly the yellow-pine stumps of that region, the object of the work from 
an agricultural standpoint being to determine the practicability of reducing 
cut-over land clearing costs through recovery of by-products from the stumps. 

Samples were taken from four acres in different parts of the State by blast 
ing out the stumps, separating the heartwood, and grading it as rich, medium, 
and poor, depending upon the amount of resin exudation noted when cut into 
with an ax. Representative samples in charges of from 150 to 200 lbs. were 
then distilled in a retort provided with a coll system through which high flash 
cylinder oil of the. desired temperature was dreulated. During the first stage 
of the distillation the temperature of the oil was held at 260® 0. until the tur- 
pentine had been removed. The temperature was then raised to 843** 0. at which 
temperature destructive distillation took place. 
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The products obtained by this method consisted of crude first turpentine, 
crude second turpentine, light oil, heavy oil, pyroligneous acid, pitch, and char- 
coal. Of these products, the turpentines on refining yielded a product consist- 
ing mostly of j3-pinene and limonene, having a higher boiling point than similar 
turpentine from southern long-leaf yellow pine and drying more slowly. It 
has, however, as groat a solvent power as that obtained from the long-leaf 
pine and Is thought to be suitable for many if not all of the purposes for which 
wood turpentine is employed. 

The refined pine oil and the crude light and lieavy oils are thought to offer 
promise as flotation oils. The crude light and heavy oils, on account of their 
germicidal properties which are approximately half as great as phenol, may 
be used as shingle stains, wood preservatives, vermin killers, and disinfectants. 
The pyroligneous acid and the charcoal are of Inferior quality. The pitch, 
while blacker and somewhat softer than the North Carolina pitch, is thought 
to l)^ equally valuable. From the data given on the cost of recovery of these 
various products, together with the cost of obtaining the original material, it is 
concluded tluit ** the only wastes from western yellow-pine logging suitable 
for i)rotltable distillation on a commercial scale are those resinous stumps which 
contain at least 50 per cent or more of resinous lieartwood, and the resinous 
heartwood (ff stimips, dead, down wood, and limbs from which the sapwood 
has rotted away. . . . 

“ ‘ llich * stuinpH, containing not less than 00 per cent of very resinous heart- 
wood, probably can be profitably tlistllled in a commercial plant where the stand 
of such stumps is dense enough to ket*p a plant supplied for a number of years. 

** Owing to the fact that there is a well-developed market in the West for crude 
pine wood oils for use In the flotation concentration of ores, and also to the 
small volume of ‘rich’ wood obtainable within hauling distance, it is probable 
that single retort plants, which can be dismantled and moved when necessary, 
are the most suitable for wood di.stlllation in that section of the country, espe- 
cially in regions remote from the railroad. Such plants might be owned and 
operated jointly by a number of settlers. 

“‘Medium* grade stumps, though much more plentiful than ‘rich* stumps, 
could be used in a commercial plant only at a cost, delivered, materially less 
than the calculated cost per cord of such W(H>d, $8.37, and at prices for products 
not materially less than those given in this bulletin.’* 

In the course of the investigation a simple proi*ess for refining crude turi)en- 
tine was developed which was found to yield a superior product. The essen- 
tial feature of the process is the preliminary distillation of the crude turpen- 
tine under a reflux condenser with sodium hydroxid in the proportion of 75 
cc. of 20 per cent of NaOH solution to 500 cc. of the crude turi>entine. The 
reflux condenser is then replaced with a Hem pel distilling column and a con- 
denser in the ordinary position, and the distillation continued with steam, the 
distillate being collected in three fractions — (1) to a ratio of oil to water of 
4:6, (2) to a ratio of 3: 7, and <3) to a point at which the oil constitutes but 
5 per cent of the distillate. 

Information on the distribution of western yellow pine contained in pages 
1-13 of this bulletin is noted on page 341 of this issue. 

Practical leather manufacture, edited by H. G. Crockett (London: Leather 
Trades Puh, Co., Ltd,, 1921, pp, X+S98), — This handbook of modern processes 
of leather tanning, dressing, dyeing, staining, and finishing is essentially a com- 
pilation of original articles from The Leather World, The subject matter Is 
treated in sections on heavy leather; harness, saddlery, belting, etc.; upper 
leathers ; light and fancy leathers ; and technical information. 
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METEOEOLOOT. 

Composite temperature types of the United States, U. DeC. Waed (Oeogr, 
Rev,, 12 (1922), No, 1, pp, 116-125, figs, 12).— -This Is the eighth of a series of 
articles by the same author on the climatology of the United States (E. S. K., 
44, p, 208). Diagrams of composite curves used by the author in his course 
of instruction in climatology at Harvard University are given, and their use 
is explained. These curves show “ the annual march of temperature as illus- 
trated by the mean monthly values summarized for a group of stations in the 
same general region or climatic province. . . . Familiarity with these funda- 
mental curves enables anyone to answer reasonable questions regarding the 
march of temperature in any part of the United States and also to name the 
climatic province in which an unknown station whose monthly temperatures 
are given is situated.” 

The evolution of climate in northwest Europe, C. E. P. Beooks (Quart, 
Jour, Roy, Met, Soc. [London], 47 (1921), No. 199, pp, 17S-194t figs, 11; rev. in 
Geogr, Rev„ 12 (1922), No. 1, pp. 126-130). — This is a summary of the various 
phases of the main climatic pulsations in nortliwest Euroi)e from the height 
of the glacial period to 300 A. D. 

Discussing corresponding climatic changes in North America the author says : 
“On the whole it appears that though there is a general similarity in the 
climatic history of the two sides of the North Atlantic, the changes are not 
really contemporaneous, and such relationship as appears is due mainly to the 
natural similarity in the geographical history of two regions both recovering 
from an Ice Age, and only very partially to world-wide pulsatlou.s of climate, 
. . . When we turn to the northwest of North America this is brought out very 
markedly.** 

Meteorological records [at the Montana Station], E. Burke (Montana 
Sta. Bpt, 1920, pp, 40-4^) » — Records of observations during 1920 at Bozeman, 
Mont., on pressure, temperature, precipitation, evaporation, sunshine, and wind 
are summarized in tables. 

The mean temperature for the year was 40.5° F., the highest 93° July 21, 
the lowest —26° March 6. The total rainfall was 19.28 in., the total snowfall 

71.5 in. The last killing frost in spring occurred May 26, the first in the fall 
September 26. The number of clear days was 139; days with 0.01 in. or more 
precipitation 128. 

“Climatic conditions conformed more nearly to normal during 1920 than 
for several previous years, indicating that i)erhaps the dry cycle was com- 
pleted.*’ 

The character of the meteorological year 1920—21, A. Angot (Compt, 
Rend. Acad, Agr. France, 7 (1921), No, 40, pp. 87(?~872).— This is a brief sum- 
mary of meteorological conditions during the year ended November 80, 1921, 
especially with regard to temperature, precipitation, and wind. It is shown 
that in the region of Paris the year 1921 was extremely hot and tlie rainfall 
below normal, with a prevalence of dry winds from the northeast and a defi- 
ciency of the usual moist winds from the south and southwest. 

Kalnfall records at Rothamsted, W. D. Christmas (Nature [London], 108 
(1921), No, 2714, P* 301), — Data for rainfall and for percolation through lysime- 
ters of different depths are given. The average rainfall for the last 50 years was 

29.5 in., and the percolation through 20, Ml, and 60 in. of soil was 14.884, 15.482, 
and 14.659 in., respectively. For the year ended August 31, 1921, the rainfall 
was 16.282 in., and the percolation through 20, 40, and 60 in. of soil was 6.921^ 
7.161, and 6.812 in., respectively “The rainfall for the period September 
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1920, to August 81, 1921, is the lowest since the records started in 1852, the pre- 
vious lowest t>6iiig 19.504 in. in 1897-98. The highest figures for the period are 
41.048 in. in 1878-79.” 

SOILS— feethizees. 

Soils (Missouri ^ta, BuL 189 (1921 )t pp. 50-55^ 57, fips, Jj^). — Experiments by 
M. F. Miller, F. L. Duley, and O. II. Price to determine the best systems of soil 
management for the most important soil tjnpes in Missouri, consisting of a field 
comparison of different fertilizer materials, manures, and lime, showed that 
manure and soluble phosphates gave the best retuiiis of any of the soil treat- 
ments, the former being the most beneficial to corn and the hitter to wheat, oats, 
and clover. Potash and limestone gave only small returns. 

Studies by Miller and Duley on the relative values of different forma of pho-s- 
phorus upon the soils at the station and with various crops showed that calcineil 
pliosphates gave the best results, followed in order by acid phosphates and basic 
slag. A 2-year study comparing the use of acid phosphate alone and acid phos- 
phate combined with small amounts of ammonia and potash on wheat showoil 
that acid phosphate gave very striking returns on this soil, which is rather low 
in organic matter. The addition of 2 per cent of ammonia with the acid phos- 
phate gave an Increase .sufficient to a little more than pay for the extra treat- 
ment. The* addition of 2 per cent of potash to the eomhination of acid phosphate 
and ammonia resulted in a further increase, sufficient to a litth* more than pay 
the extra cost. 

Studie's by Miller and Duley on the rate of accumulation of nitrogen and car- 
bon in soil under different systems of green manuring and cropping indicated 
that there is a greaUu’ loss of nitrogen from organic* matter which is allowed to 
decay on the surface of the grmind than from that which is plowed under or 
worked into the soil. Studios on water absorption, run-off, percolation, evapora- 
tion, capillary water movement, and soil erosion under field conditions showed 
at the end of the fourth year that land which had been plowed 4 in. deep In tlie 
spring and fallowed during the remainder of the year lost over 1 in. of tlie sur- 
face soil by erosion. Land in corn every year lost al»out 0.5 in., while land in 
Si»d lost only 0.01 in. An average of four years sliowed that over half of the soil 
eroded during the year was lost during the months of August and September. 

Studies by W. A. Albrecht on the longevity of Bn rill us rndicicoia in the soil are 
reported. Samples of two different soils on which soy beans and rod clover had 
grenvn with plenty of nodules were left out of doors and protected fi*om cuii- 
taniination. Others w’ere dried In the sunlight and some in the dark and later 
stored so as to be free from chance contamination. It was found that even 
though the soil may have dried in the sun, there w^ere enough viable bacteria to 
produce good infection. Drying in the sunlight and storing in the dry state for 
three years seemed to have no seriously injurious effect on the inoculating power 
of the soil as compared to a soil left in its natural condition out of doors. 

Studies by Albrecht on the effect of different long-continued soil treatments 
upon bacterial activity in the soil, in which nitrification on plats cropped con- 
tinuously to corn and timothy with and without manure was determined, 
showed that nitrate production in the manured and unrnanured soils was in- 
creased by the addition of limestone. Both soils retained the power to produce 
nitrates from fresh organic matter, but this power was much increased by the 
addition of limestone. The rate of nitrate production in the com plats 
remained low both on manured and unmanured soils when compared to timothy 
plats under similar treatment. 

Peoria County sollst J. G. Mosieb, S. V. Holt, E. van Alstinb, and F. W. 
Gabbieit (IlUmU Bta. BoU Bpt. 19 (1991), pp, 57, pU, 2, figs, 8).-— This survey 
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<leals with tlie soils of an area of 397,184 acres in northwest central Illinois, 
and reports analyses and held studies of the fertility requirements and crop 
adaptations of the prevailing soil types. 

The topography In general is said to vary from flat to slightly rolling in the 
northern and northwest eni parts to hilly along the Illinois lliver and Kickapoo 
Creek. The entire county lies in the basin of the Illinois River, but the north- 
western part is drained by Spoon River, while Kickapoo Creek drains the larger 
part of the remainder of the county. 

The soils are grouped as upland prairie, upland timber, terrace, old swamp, 
and bottom lands, and late swamp and bottom lands, the first two covering 
over 80 per cent of the area. The most extensive soil types are the brown silt 
loam prairie soil and the yellow-gray silt loam and yellow silt loam timber soils, 
which cover 33.04, 20.05, and 27.81 per cent of the area, respectively. It is 
shown that the more important soils and subsoils of the county are prevailingly 
rich in potassium but relatively deficient in phosphorus, nitrogen, and lime. 

Soil survey of Simpson County, Miss., F. Z. Hutton kt al, (t/. 8*. Dept. 
Agr, Adv. Sheets Field Oper. Bur, Smls, 1919, pp. Si, jig. 1, map I ). — This sur- 
vey, made in cooperation with the Mississippi Geological Survey, deals with the 
soils of an urea of 302,880 acres lying in the Coastal Ifiain in southern Missis- 
sippi. The topography is rolling to strongly rolling, with slopes in places too 
steep for cultivation. Drainage is said to be well established. 

The upland soils are of sedimentary origin, and comi)rise from 75 to 80 per 
cent of the total area. Twenty soil types of 12 series are mapped, of which the 
Ruston very fine sandy loam, Orangeburg hue sandy loam, and Ruston fine 
sandy loam cover 30.4, 25.9, and 10.5 per cent of the area, respectively. 

[Infertile soils], E. Bubke {Montana Sta, ItpU 1920, p. 27 ). — Pot experi- 
ments with soils not producing normal crops showed that some of the soils of 
the State are lacking in one or more of tiie elements nitrogeu, calcium, and 
phosphorus. Field studies showed tliat the major portion of the soils examined 
contained enough alkali salts to retard plant growth. A study of the mineral 
salts present in the seepage waters of Gallatin Valley showed a wide variation 
of mineral salts. 

The alluvial soils of Fiji, C. H. Wbight {Fiji Dept. Agr. But. 11 {1919), 
pp. 12 ). — Mechanical and chemical analyses of a number of samples of typical 
alluvial soils of Fiji are reported and discussed. It is stated that this class of 
soil is under cultivation more than any other In Fiji. 

The analyses indicate a wide variation in mechanical composition from one 
river flat to another, and also a certain amount of variation on each river flat. 
As a rule the more uniform the surface of a flat, the more uniform is the soil. 
These soils were very similar In chemical composition, and the slight deviations 
from the mean values could not be correlated with the crop-producing capacities 
or their field behavior. A close relationship was found to exist between the 
percentage of nitrogen and the loss on ignition. The lime-magnesia ratio varied 
considerably and on the average was less than 1. With one exception all of the 
soils examined were acid to litmus. 

The determinations of the phosphoric acid soluble in 1 per cent citric acid 
solution in 20 soils showed a mean value of 0.026 per cent. Deficiencies in phos- 
phoric acid accompanied poor yields in cane, and vice versa. 

Rubber, banana, and sugar-cane soils are also briefly discussed. 

Mai^iiesfa impregnated soils, G. N. Blackshaw (So, Afticm Jour, Sd., 17 
(1921), No, 2, pp. I7i-I78). — ^Studies of certain soils occurring on the so-called 
Great Dyke in southern Rhodesia, and which appeared to be unproductive, are 
reported. The soils comprise red, chocolate, and black loams, and apparently 
possess a considerable reserve of fertility. 
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The analyses revealed the presence of an abnormally large amount of mag- 
nesia. A correlation of the chemical composition of these soils with the crop 
returns obtained therefrom indicated that when the ratio of lime to magnesia 
soluble in 1 per cent citric solution exceeded 1 : 3, poor yields of most of the 
common crops were obtained. These soils in general are poorer in phosphoric 
acid and potash than the best soils of the territory, but lack of available plant 
nutrients is not considered to be the primary cause of the low returns. 

Peat deposits and their evidence of cliinatie changes, A. V, Dachnowsk.1 
{Bot. Qaz.i 72 (1921), No. 2, pp, 57-89, figs. 12).— In a contribution from the 
U. S. Department of Agriculture, data on the structural development of water- 
laid peat deposits, with particular reference to the influence of glacial geology 
and climate, are presented. 

The chief feature of tJie group of water-laid peat deposits is said to be the 
presence of aquatic types of peat material as ttie initial layer. These deposits 
are subdlvidetl into (1) basin deposits with standing water level, (2) deposits 
ill depressions with fluctuating water level, and (3) marine deposits such as 
tidal marsh and mangrove swamps. 

As regards evidence of climatic changes, one form is represented in the 
scattering and mixing of leaves, pollen, and seeds blown into a peat deposit or 
washed in from adjacent laud vegetation. A second kind of evidence found 
in these deiKisits consists of dark colored, partly macerated, and fibrous layers 
of material alternating with predominantly finely fibrous, coarsely fibrous, or 
w^oody plant remains, signifying alternating wet and dry environmental con- 
ditions. A third form of evidence consists in the seams of clay found between 
layers of peal material, often with an admixture of organic matter, but rarely 
laminated in a manner similar to the seasonally laminated glacial clays. The 
fourth form of evidence is that of the marked structural difl’ereuces found in 
certain peat deposits over a wide extent of country, in which a series of moraine 
systems is the time factor of distinction. 

In order to study present climatic changes and plant migration since the 
culmination of the last stage of glaciation, a comparison of the general strati- 
graphic features in water-laid peat deposits is made. No very definite con- 
clusions are drawn. 

Humus iuvestigatious {Iowa 8ta, Rpt. 1920, pp. 59, 60 ). — Studies of the 
effect of hydrogen-ion concentration, hydroxid-ioii concentration, and salt concen- 
tration on mold growth have shown that with the seven molds used wide varia- 
tions of tolerance occur. The growth of one mold is inhibited by a concenti‘a- 
tioii of pH 2.0, while another is not kept from growing until a concentration of 
pH 0.6 is readied. On the alkaline side of the neutral point, pll 8.2 is sullicient 
to inhibit growth in one case, while it requires a value of 10.3 to stop the 
growth of anotlier. In general, If the tolerance for hydrogen ions is small, the 
same is true for liydroxid ions. Of the salts studied, magnesium sulphate was 
least toxic of the salts that dissolved, all the molds growing in a solution con- 
taining 3 gm. molecules jier liter and one growing in a saturated solution. 
Potassium carbonate was most toxic, a concentration of i gm. molecule per 
liter inhibiting growth in all cases, while with several molds A gm. molecule 
per liter kept growth from occurring. 

Tho use of various culture media in characterising Actinomycetes, H. J. 
Conn {New York State 8ta. Tech. Bui 83 {1921), pp. 3-26). —The results of a 
study of about 75 different types of soil Actinomycetes are presented. This 
study was made to determine the best media for use in studying them, and to 
learn the extent of variation in chromogeuesis possible with the same culture 
under different conditions. 



818 


EXPEBIMEHT STATION KEOOBD. 


CVol. 4tt 


It was found that for vigorous and characteristic growth of these organisms 
a medium containing phosphate, glycerin, and sodium a^araglnate is ordi- 
narily sufficient. Media of other composition are often necessary, however, to 
bring out the most characteristic appearance of any species. 

The formula which proved most satisfactory in this work as a medium for 
routine use in the study of this group of organisms was agar 15 gin., glycerin 
10 ce, dibasic potassium phosphate 1 gm., sodium asparaginate 1 gm., and 
water 1,000 cc. This was tlie simplest formula giving fairly characteristic and 
vigorous growth with the majority of the cultures tested. Although not always 
giving the most characteristic growth obtainable, it is recommended chiefly on 
account of its simplicity, us it is considered advisable to use the fewest possible 
ingredients In the case of organisms so easily influenced by minute variations 
in the medium. It is stated that other media should also he used to separate 
cultures not distinguishable by their growth on this medium. 

Extreme variation in chi’omogenesis was found to he possible with some of 
the cultures studied, according to the composition of the medium, and some 
cultures even vary greatly when studied at different times on the same medium. 

It is concluded that ** in searching for chromogenesis in this group, It can 
not be said without investigation that any medium is of no value, nor can it be 
said that any culture is nonchromogenlc until an extremely large number of 
different media have been used.” 

Preliminary studies in plant physiology regarding chemical analysis of 
fertilizers, E. A. Mitscheulich, R. Hoffmann, and H. Paulio (Lcmdw. Jahrb.^ 
49 (1916), No. 3-4y PP. SS5-416, pU. 2, fig. 1). — Studies looking to the determina- 
tion of physiological values in fertilizers as here made, by methods outlined, 
Involved the mathematical expression of what has been termed a law of 
physiological relations. The work deals also with the formulation of different 
fertilizers containing like plant nutrients; the influence of manuring upon 
the determination of value in fertilizers; injurious effects from mixed ferti- 
lizers; and the support given the law by study of the assimilation by plants 
of different nutrients. 

Mit$cherlich*s law of physiological relation in plant fertilizers, B. Bauu!: 
(Lmdw. Jahrh.y 51 (1917), pp. S6S-3S5, fign. 8). — Results obtained with fer- 
tilizers as Indicated are said to have given a basis for a new formulation of 
the law of Mitscherlich, as noted above. 

An experiment in top-dressing a run-out meadow, E. H. Jenkins (Con- 
necticut State Sta. Bui. 231 (1921), p. 351)* — The results of six years of an 
experiment in top-dressing a worn-out meadow are tabulated. 

Experiment in maintaining fertility in the garden (Neto Ifatnpshire Sta. 
Bui 198 (1921), p. 20). — ^The results of an experiment begun in 1918 on J-acre 
garden plats receiving manure, green manure, and commercial fertilizers In 
different combinations showed that for two years there was a remarkable 
response to manuring by kidney beans and sweet com, hut that the response 
to chemical fertilizers without the use of manures on a green crop was very 
small. In the third year potatoes showed an increased yield from the use 
of chemicals, and additional manure on plats receiving manure alone, manure 
plus chemical fertilizers, and green manure plus chemical fertilizers did not 
increase the yield. The effects of liming were quite apparent on sweet com 
the second year. 

The work of the Marsh Onltnre Commission, B. Tackk (Landw. Jahrb.^ 
$4 (1920), ErgUnzungsb. 1, pp. figs. 12 ). — ^Thls is an extensive and 

detailed report of the activities of a commission appointed to study and 
promote the reclamation and cultivation of the swamp and marsh scflls of 
Germany, particularly those marshes along the North Sea. 
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A brief statement as to the organization and i)iirpose of the commission 
is followed by analyses of some 85 samples of representative marsh and swamp 
soils, to indicate their nature and the results of a large number of cropping, 
fertilizer, and drainage experiments to establish profitable practices for dif- 
ferent conditions. 

A series of fertilizer experiments on cultivated swamp soils rich in lime 
showed that both burnt lime and marl increased the yield of both root and 
grain crops. Nitrogen was the most active of the plant nutrients, followed 
in order by phosphoric acid and potash. No certain relations were estab- 
lislied between the action of individual plant nutrients and the natural con- 
tent of the soil in these materials. The best results were usually obtained 
by medium applications of nitrogen and phosphoric acid, while only relatively 
small applications of potash in the form of concentrated salts gave satis- 
factory results. Legumes were apparently specially benefited by potash fer- 
tilization. 

Both pot and field experiments showed that the yield of beets was de- 
pressed by potash and phosphoric add fertilization. Artificial fertilizers gave 
on the whole better results than animal manures. Fertilizer experiments on 
garden soils showed that in the majority of cases the use of artificial fer- 
tilizers increased crops in spite of the high cultural condition of the soil. 
The addition of artificial fertilizers to natural manures seemed to be specially 
effective. 

Fertilizer experiments on meadow soils showed that grass crops were in- 
creased by liming and artificial fertilization in si>ite of the relatively large 
supply of plant nutrients in the soil. No difference was found between 
Thomas meal and superphosphate as sources of phosphoric acid. Potash 
was especially active on heavy soils. It was found that proper soil prepara- 
tion was a necessary preliminary to satisfactory fertilizer action. 

Drainage experiments showt'd that about the same results may be expected 
from pole <lrains as from tile drains in marsli soils, although the action of 
the former is slower in rainy weather. A number of field fertilization ex- 
periments showed that while crops wore large, phosphoric acid and potash 
fertilization had little or no effect. Nitrogen fertilization on the other hand 
had a small but important influence. In this connection it is noted that 
highly nitrogenous peat litter gave better results than stable manure for 
such crops as beets and cabbage. 

In experiments on hay meadow soils it was found that lime, potash, and 
composted sludge had practically no influence. The influence of phosi)horlc 
acid fertilization depended upon the phosphoric acid content of the soil. The 
results with artificial nitrogenous fertilizers were doubtful. Liquid manure 
proved to be quite effective on marsh meadows. 

The action of sewage fertilizer in comparison with stable manure, O. 
Lemmkbmann, K. Eckl, and H. Kaim Deut, Landw, Gesell., S6 (1921), 

No. 28, pp, 4S4-4S8). — ^Experiments to determine the fertilizing value of so-called 
humus sewage fertilizer as compared with that of stable manure are reported. 

The sewage fertilizer was a mixture of 2 parts of municipal fecal sewage 
with 1 part of so-called humus carbon obtained from brown coal works. It was 
brown in color, of a crumby texture, and had an acid reaction. On a light loamy 
sand soil it always gave poorer results than stable manure as regards both the 
total yield and starch content of potatoes. The addition of lime did not im- 
prove the action of either fertilizer. A comparison of the action of the nitrogen 
of ammonium sulphate with that of stable manure and sewage fertilizer showe<] 
that SO kg. (about 66 lbs.) of nitrogen in the form of ammonium sulphate had 
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about the aanao effect on potatoes as 68.2 kg. of nitrogen in the form of stable 
manure and as 135.4 kg. of nitrogen in the form of sewage fertilizer. 

Bat guano deposits of Bhodesia, E. V. Flack (So, African Jour, Soi,^ 11 
(19S11), No. 2, pp, 158-170). — brief study of bat guano deposits occurring in 
caves in certain parts of Bhodesla is reported, including a number of analyses of 
both nitrogenous and phosphatic guanos. 

The results of a field trial with a nitrogenous bat guano on red diorite soil for 
maize indicated a marked increase in yield. It is concluded that the bat guano 
in many of the caves of Rhodesia is of considerable value. It is, however, rated 
as a poorly balanced manure, although when mixed in an approved formula with 
proper ingredients and sold at a price which is relatively cheaper than imported 
or other fertilizers, it should be in great demand. It is considered very doubt- 
ful if the bulk of the product could be profitably treated with sulphuric acid for 
converting the ammonium carbonate into nonvolatile ammonium sulphate, and 
for setting free the phosphoric acid. 

A study of certain green manure crops in making rock phosphate avail- 
able in soils, II. L. Bancroft and B. J. Fikkins (lotm Acad. Set. Proc., 25 
pp. ^77, ^18 ). — Experiments conducted at the Iowa Experiment Station 
to determine the influence of green manuring on the availability of the phos- 
phoric acid of rock phosphate in Miami silt loam soil are reported. 

Buckwheat, Japanese millet, German millet, bearded and beardless barley, 
rai>e., oats, wheat, soy bmiis, (‘line, alfalfa, alsike and red clover, (‘owpeas, and 
timothy were planted and allowed to grow for throe months on soil treated with 
Tennessee brown rock phosphate at the rate of 1,200 lbs. per acre, and then 
turned under. The soil was planted to .lapanese millet, and 550 determinations 
of available and total phosphoric acid in the soil were made. 

It was found that the greatest yield of millet was produced from soils on 
which alfalfa, bearded barley, wheat, and cowpens had been turned under as 
green manures. These higher yields accompanied a lower percentage of residual 
phosphorus in the soil and a consequent lower availability of this residual sup- 
ply. These results are taken to indicate the possibility of manufacturing soluble 
or available phosphorus in the soil by the aid of certain green-manure crops. 

The alkaline reaction produced by acids in soils in relation to plant 
nutrition. — III, Solubility of phosphates in soil, G. Masoni (Stan. Sper, Agr. 
Ital., 5S (1920), No. 4-6, pp. 121-151 ). — Continuing work previously noted (E. S, 
R., 37, p. 18), exi)eriments are reported on the action of n/10 solutions of hydro- 
chloric, nitric, sulphuric, formic, acetic, oxalic, succinic, malic, tartaric and 
citric acids on the phosphoric acid in mixtures of calcium carbonate with phos- 
plrntes of calcium, iron, and aluminum, in common calcareous soil, and In a 
mixture of calcium carbonate, common soil, and superphosphate. 

It was found that phosphoric acid was thrown into solution in a calcareous 
medluin after treatment with dilute acids in the presence of lime with the 
formation of an excess of OH ions. This action depended more on the nature 
than on the strength of the acids. Citric, malic, and oxalic adds threw more 
phosphoric acid into solution from calcium phosphate than the stronger mineral 
acids. In calcareous soil, oxalic acid threw relatively more phosphoric acid 
permanently into solution than either malic or citric acids In spite of the 
alkaline reaction of the medium. 

In some cases pure water dissolved more phosphoric acid than the acids. 
This Is explained on the basis that water acts exclusively as a solvent, while 
the acids, by producing an excess of OH ions, cause some of the phosphoric add 
already dissolved to pass into insolilble forms. In the experiments with super- 
phosphate the action of water as a better solvent for phosphoric add than nitric 



1922] 


SOILS — FERTILIZERS. 


321 


acid wa» confirmed. In general it was found that In spite of an excess of 
hydroxyl ions produced by acid treatment, an appreciable amount of phosphoric 
acid remained in solution. 

It is concluded that these results have an intimate bearing on the nutrition 
of plants in calcareous soils In that plant roots emit substances, in amounts 
varying with the plant species, which are capable of throwing sufficient soil 
phosphoric acid into solution to pexmit normal plant nutrition in spite of the 
production of an excess of Oil ions. 

It is also concluded that as this capacity varies with different plants, so also 
lime chlorosis is more evident in some plants than In others. Chlorosis is 
attributed not only to an insufficient absorption of iron, but also to an Insuffi- 
cient absorption of other nutritive elements, particularly phosphoric acid. 

The comparative value of different forms of lime, A. G. McCall {Mary- 
land Sta. But, 242 {192J)f pp. 157-J66, ftp. I). — Attention is drawn to the general 
need for lime by Maryland soils, and a summary of the results of several ex- 
fieriments conducted by the station on three different fleld.s, to compare the 
value of different forms of lime available in Maryland, is presented. 

At the College Park field in Prince Georges County burnt lime and burnt 
oyster shell were compared witli shell marl and pulverized raw shell on 
wheat, corn, and hay on well drained sandj" clay loam soil. The shell marl 
gave the highest yU'lrl of wheat and hay, while the pulverized shell produced 
almo.st as nincli wheat and iiay and an increased yield of corn. 

At the Branchvillo field in Prince Georges County pulverized raw limestone 
and oyster shell were compared with the bunit forms for wheat, corn, end 
crimson clover on heavy silt loam soil. The raw shell gave the largest returns 
and the burnt shell the smallest. Burnt lime gave slightly less returns than the 
raw limestone. 

At the Illdg(‘l.v field in Caroline County pulverized raw limestone produced a 
larger yield of alfalfa Jiay than pulverized raw oyster shell, burnt oyster shell, 
or hydrated lime. 

The use of gypsum on Iowa soils {lotva S(ta. Bpt. 1920, p, 19 ). — Field 
studies on the value of gypsum on Iowa soils in increasing the growth of 
such crops as oats, red clover, and alfalfa have so far shown that it has no 
influence upon soil acidity and does not serve to replace lime. It shows, how- 
ever, some effect in making potassium available and in increasing other avail- 
able plant nutrients. 

The fertilizing action of carbon dioxid, A. Gehring {Fiihling's Lemdw. 
Ztg., 70 {mi), Nos. pp. 1S7-J5S; 0-10, pp. 181-197, Pgs. 2).— The author 
brings together the results of a number of studies on the production of carbon 
dioxid in soils by organic fertilizers, such as guanol, and its influence upon 
crop growth. 

It is first shown that guanol exhibits a degree of decomposition of its 
organic constituents corresi>onding to that of the most mature peat. The 
peat used in the manufacture of guanol is not only a fertilizer carrier but 
exercises an Important fertilizing action. It was found in laboratory experi- 
ments that both guanol and stable manure In normal applications increase 
the carbon dioxid production in the soil. When plants were grown under 
glass on soil so treated they showed a more intense green color than un- 
treated plants, and were more resistant to external injurious influences. 

It Is concluded that carbon dioxid fertilization in the form of humus addi- 
tions to soil is a practical possibility of considerable importance, and that 
guanol, on account of its content of decomposed peat in addition to its mineral 
nutrient content, is an actual fertilizer of this nature. It was also found 
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that carbon dioxid fertilization of grain crops with guanol increased the 
ratio of grain to straw. Further studies showed that liming caused an un- 
mistakable action of carbon dioxid, both in soils which are unfertilized and 
in soils which have been fertilized with organic matter. 

Effects of borax on the groivth of potatoes, corn, and beans, E. H. JsiN- 
KINS (Connecticut State Sta, But 231 (1921) ^ pp, 352^ 353). — ^These results have 
been previously noted from another source (B. S. II., 46, p. 123). 

Analyses of commercial fertilizers, H. E. Curtis, H. R. Allkn, and R. H. 
Ridoell (Kentucky Sta. But 230 (1920), pp. 193-320) .—This bulletin contains 
the results of actual and guarantied analyses and relative valmitions of 
1,384 samples of fertilizers and fertilizer materials collected for inspection in 
Kentucky during the j^ear 1920. 

AOEICTriTUEAL BOTANY. 

College botany: Structure, physiology, and economics of plants, M. T. 
Cook (Philadelphia and London: J. B. lAppincott Co., 1920, pp. X+S92, pi. 1, 
figs. 225). — This book, the outgrowth of the author’s class work, is an effort to 
meet the need for an introductory course presenting as many phases of the 
subject as possible so as to give a broad and general view, and at the same 
time to meet the demand for applied botany by combining the principles of 
pure with those of applied botany. 

Plants in medicine: Rye and ergot, A. Gabrigtjes (Lgs Plantes en M^dc- 
cine: he Srigle and V Ergot. Paris: Libr. Octave Doin, It^l, pp. 254, 22).— 

This book contains a systematic account of rye (Sccale ccreale), discussed from 
the standpoint of botany, chemistry, and medicine; of rye ergot (CUiiHccps 
purpurea) from the standpoint of botany, chemistry, physiology, and therapeu- 
tics; and of ergots on other cereals. 

Field key to the genera of the gill mushrooms, 1^ C, 0. KiniamR (Baltic 
more: Norman, Remington Co., 1920, pp. [S], pi. 1, figs. 6). — A systematic chart 
showing the logical positions of known gill mushrooms and indicating the 
positions of logical unknowns is accompanied by descriptive terms,' instructions 
for Judging coloration, and an index to the genera represented in the scheme. 

The elements of vegetable histology, C. W. Ballard (Ncxc York: John 
Wiley cC- Sons, Inc.; London: Chapman & Hall, Lid., 1921, pp. XIV -{^240, figs, 
75). — ^This little volume is intended for beginners, though references indicate 
material intended to be of service to those intending to specialize in vegetable 
histology, pharmacognosy, and microanalysls of foods. 

Morphogenesis of stomata, L. Rehfous (Bui. Soc. Bot, Qendve, 2. ser., 12 
(1920), No. 1--5, pp. 93-109, figs. 26). — A continuation of work previously noted 
(E. S. R., 38, p. 821; 41, p. 429) is detailed as applied to the influence of 
various factors on the structure of stomata of coleoptlle and plumule In Zea 
mays. 

The ancestral and developmental characters of the colooptile are strongly 
marked. The stomata react strongly under the influence of various factors. 
Differences are said to exist between the stomata In the coleoptlle and those in 
the leaf. The stomata of the coleoptlle and those of the plumule are of like 
origin. It is concluded that different types of stomata are probably derived 
from a common origin, having been modified during the course of development 
by different factors. Change of function of the coleoptlle gives rise therein 
to stomata of the plumule type. 

The action of extreme conditions on the structure of the stomata in Zea 
mays, L, liEHFotTs (But Soc. Bot. Oen&ge, 2. ser., 12 (1920), No. 1-5, pp. 110- 
121, figs. 10). — In a continuation of the studies noted above, it was found that 
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the change of function in the coleoptile consequent upon the suppression of the 
plumule gave rise to a series of stomata of the plumule type. However, only 
secondary characters were acquired in this way. The change of type was due 
to the growth behavior of neighboring cells. 

The plant protects itself against desiccation by the reduction of the number 
of cells, as well as by changes in the structure of the stomata. High tempera- 
tures eventuated in the production of fatty masses supposedly protective against 
desiccation. All the tissues, particularly that of the coleoptiles, reacted to 
such factors as dryness of the air, concentration of nutritive solutions, and 
elevation of temperature. 

The growth of Zea mays plantlets is inversely proportional to the concen 
tration of the nutritive solutions and to the dryness of the air. When the 
growth of plants is decreased or arrested their stomata present characters 
primitive in form. 

Vitality of seeds, A. G. EnquiST {Roy. 8oc. 8o. Aust. Trans, and Proc., JfS 
(1919) t pp. 5-JO). — This Is a report of an investigation intended to determit^e 
whether dry grain (wheat) could be stored safely for long periods in an atmos- 
phere rich ill carbon dloxid or nitrogen. It is concluded that vermin may be 
destroyed in proiierly inclosed wheat stacks by the use of carbon dioxid (gen- 
erated by pouring dilute hydrochloric acid on marble or limestone chips) on 
of nitrogen gas without damage to the germinating qualities of the grain, 
wiiich may thus be safely stored from harvest until seeding time. 

A study of the metabolism of roots, W. J. Kotuuns and W. 10. Ma^nevat. 
{Missouri Sta. Bui. J89 (1921), pp. 29 ^ 20, Jig. 1). — In continuation of experi- 
ments previously reported (E. S. It., 45, p. 221), the authors studied the growth 
of isolated root tips in sterile media. It has been found possible to grow iso- 
lated eoni roots in mineral nutrient solutions containing gluc(>se, mineral salts, 
and autolyzed yeast for more than 12 weeks. Most of the experiments have 
been carried on with root tips of corn, but it has been found possible to also 
grow isolatwl root tips of peas, cotton, wheat, tiax, alfalfa, mustard, radish, 
and other plants. 

Liberation of organic matter by roots of growing plants, T. L. Lyon and 
J. K. Wtlson (New York. Cornell Sta. Mem. 40 {1921), pp. 1-U, figs. 9),— The 
results are given of investigations carried on to ascertain whether organic 
matter is liberated by the roots of growing plants. A closely related question, 
the possible liberation of reducing or oxidizing substaiu*es by the roots of grow- 
ing plants, was also studied. 

Maize, oats, i)eas, and vetch were grown with their roots in flasks of 8 or 12 
liters capacity, containing a nutrient solution, the entire contents of the flasks 
being sterile. At various stages in the growth the plants were removed and 
analyzed, as well as the nutrient solution and the deposit found at the bottom 
of the flask. It was found that the nutrient solution in which the plants were 
grown contained nitrogen only in the form of nitrate when the plants were set 
in the flasks, but after the plants had grown for several weeks organic nitrogen 
was always present. The deposit at the bottom of each flask was found to con- 
tain a small quantity of organic nitrogen, which was probably derived by 
sloughing off of the root cells, but it is thought questionable whether such a 
large quantity could all have come from these cells. 

A pea plant grown without the addition of combined nitrogen liberated or- 
ganic nitrogen into tbe solution in which it grew. Determinations were made of 
the total organic matter in the solution from some of the organic flasks, and 
there was apparently much nonnitrogenous organic matter in the solutions. 

0202^—22 3 
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The presence of reducing substances in the solutions was indicated by various 
tests. Peroxidases were always present in solutions In which the plants had 
grown. Tests for other oxidizing substances were not considered sufhciently 
satisfactory to warrant the conclusion that they were present. 

The behavior of some organic substances in plants, XI, Xll, G. Ciamician 
and C. Ravenna Chitn, ItaUy 40 U919)y //, No. 5-.}, pp. 83-^126, pU. 2, figs. 
20; 50 il920)y 11, No. 1, pp. 13-46, pis. 5, fig. J).— The first of these two contri- 
butions to the series previously noted (B. S. K., 43, p. 632) is in two parts, the 
first dealing with the action of some organic substances on the development of 
plants, and the second with auto-oxidation. Tlie first part of the second con- 
tribution (No. XII) deals with the action of organic substances on plant devel- 
opment, and the second with the process of auto-oxidation determined by plant 
enzyms. 

The function of alkaloids in plants, G. Ct amici an ftnd 0. Ravenna (Atti 
R. Accad. Lincei. 5. scr.. Rend. CL 8oi. Fin., Mat. e Nnt., 29 {1920), /, No. 11-12, 
pp, 4^^’^4^0 ). — Pacts obtained during the progress of work noted above show 
that the natural alkaloids have in general an action markedly toxic for the 
plant. The significance of this and other facts indicated are discussed. 

Absorption of copper from the soil by potato plants, F. C. Cook (Jour, 
Agr. Research [f/. S.], 22 (1921), No. 5, pp. ^81-287 ). — In a contribution from 
the Bureau of Chemistry, U. S. Department of Agriculture, the author gives an 
account of investigations, the nioi*e important results of which have been noted 
from other sources (E. S. R., 45, p. 733). 

The nutritive value of the food reserve in cotyledons, B. M. Dtjooak 
(Ann. Missouri Hot. Gard., 7 (1920), No. 4i PP- 291-298. pi. 1, flg. 1 ). — ^The data 
here reported are preliminary and intended primarily to give the results of 
experiments. These experiments demonstrate, in those cases where the cotyle- 
dons serve as a food reserve, the striking importance of these seed leaves In 
comparison with certain organic substances as a source of food for the normal 
and vigorous establislinient of the young plant under cultural conditions, and 
suggest the possibility that carbohydrate or hydrocarl)ou food material storwl 
outside the embryo, as in the case of corn, may be of far less significance. 
They indicate particularly, however, that the depression of growth accompany- 
ing the excision of the cotyledons is marked in the case of peas and other 
plants with fleshy s(H‘d loaves, and that the influence of excision extends 
throughout the growth period of the plants. 

Studies In tlie physiology of the fungi. — XT— XIII (Ann. Missouri Bot. 
Gard., 7 (1920), No. 4, pp. 249-289, figs. 11; 8 (1921), No. 1, pp. l-€2, figs. 6; 
€3-96, figs. 14 )- — These three numbers continue the series previously noted 
(E. S. R., 42, p. 224), 

XI. Bacterial inhibition by metabolic products, W. IT. Oharabers (pp. 249- 
289). — ^Growth and death of Bacillus coU In the culture medium used in these 
experiments does not follow a continuous curve, though dependent upon the 
H-ion concentration. This is in turn controlled by the composition of the 
medium, particularly by the amount of fermentable carbohydrate present No 
investigation was made of the limiting Influence of other factors, as aeration, 
on the maximum number of the bacteria present in the culture where the H-ion 
was controlled. 

The maximum content in the culture was. with the H-ion controlled, 
8,750,000,000 per cc. as opposed to 281,000,000 in the 1 per cent dextrose bouillon 
when the H-lon was uncontrolled. No metabolic product autotoxic In Its nature 
could be found. Of the metabolic products, acid is the most inhibitory. The 
ordinary limits lie approximately between 5.1 and 7.6. In an asparagin-CaCO, 
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bouillon, pH— 9.6 is not fatal. The inhibitory action of the metabolic products 
of dextrose other than H-ions is evident only near the critical acid conc’on- 
tratlon. 

XII. Physiological specialization in Rhizoctonia solani, T. Matsumoto (pp. 
l'-62). — From the inacroscopical and microscopical investigation of the 15 
different isolations of Rhizoctonia obtained from a wide range of hosts of 
different geographical origin, it was possible at the outset to identify some 
conclusively. The number was reduced to six different types for further physi- 
ological studies, which are indicated, outlining the charact(*rs and behavior of 
the different types. 

As a whole, the mycelial growth is more sensitive to modification in the 
carbohydrate supply than to changes in the nitrogen sup]>ly. The general 
tendency is to an Increase of active acidity proportionately to growth. Inade- 
quate aeration represses mycelial growth and sclerotial formation in all strains. 
The hyphae of these fungi may enter the host tissue directly through the 
cuticle, penetration being chiefly a mechanical process. Infection takes place 
much more easily through the root than through any other part. 

XIII. The effect of hydrogenAon concentration upon the accumulation and 
activation of amylase produced by certain fungi, J. T^. Karrer (pp. 63-06). — 
The activity of an}ylase produced by fungi grown in Czapek’s solution con- 
taining starch and having different degrees of acidity and alkalinity was 
studied for Fusarium sp., Collet otrichum gossyini, and PenicilUum italicum, 
A relation varying with the organism seemed to exist between the Il-ion con- 
centration of the medium and the accumulation of extra- and intracellular 
amylase. The data are detailed for each of the fungi studied. 

A eoiMpari.son of the pectinase produced by different species of lihizo- 
pus, 1j. L. Hartku and .T. L. Wetmer {Jom\ Agr. Research [V, 22 U02J), 

iVo. 7, pp. 311-211, figs. 2). — The results are given of a study of 11 species of 
Ilhizopiis, all of which were found to produce pectinase and to exude some of 
it into the culture solution. The amount produced varied with the different 
.species wIkui grown under identical conditions. Two species, U. nigricans and 
R. artoenrpi, lioth of which are i)arasltic in the sweet potato, were found to 
secrete a relatively small amount of pectinase, while on the other hand, R. 
chinensis and R. micros poru.'i, two noiiparasitic species, while retaining a small 
amount of enzym in the mycelium secreted a comparatively large quantity in 
the culture solution. 

Notes on the effect of colored light upon plant grow^th and pigmentation 
witli a suggestion regarding the precipitation of paint i>igments under 
colored light, H. A. Gardner {Paint Manfrs. Assoc, U. >Sf. Girc. 98 {1920), pp. 
1-5, figs, S), — Potted belladonna seedlings siibje<’t('d to the influence of different 
l»iginents for some days showed, as a result of the influence of purple, a bright 
yellow color and stem weakness; of gre(?n, less yellowing and good physical 
condition; of red, yellow, and orange, no marked effect upon pigmentation or 
growth; of white, vigorous growth and normal color; of black, the original 
green color and more rapid growth than in case of any of the others. 

A second series of tests provided with means for admitting air to the plants 
in containers painted inside in red, yellow, and purple blue, respectively, and 
covered with glass of corresponding colors, gave results much the same as in 
the tests noted above, except that etiolation was more^rapid in caSe of the 
purple blue. 
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FIELD OKOFS. 

[Report of field crops work in Iowa, 1020] (Iowa Sta, RpL 1920, pp. 
The contlimation of previous work (E. S. R., 44, p. 431) is rei)orted. 

Additional notes are given on the annual white sweet clover developed by the 
station, lowar oats, and lodent corn, logren, a mid-season oat and a pure llnS 
pedigreed selection first isolated from the Green Russian In 1911, has averaged 
64.9 bu. per acre since 1916, as compared with 57.2 bu. from Green Russian. 
This oat is considered superior both to the commercial varieties grown in the 
State and to the pedigreed varieties distributed previously. 

As an average for five years, oats drilled in row's 6 to 8 in. apart have given 
a yield of approximately 3 bu. more than in rows 4 in. apart. Extensive tests, 
comparing different rates of seeding different varieties of oats, show that more 
seed should be used per acre in planting lowar and logren oats than in plant- 
ing smaller grain varieties such as Io\va 103 and Kherson. 

Tests to determine the effect of soy beaus })1 anted with corn for hogging dow'n 
or for silage indicate that the corn yield is decreased from 3 to 8 bu. per acre 
by the addition of the beans. Under most conditions, however, this loss in corn 
is probably more than made up by the bean crop. During the past three years 
the largest yields of soy-bean seed were secured In every case from varieties 
originating in the station breeding nursery. 

[Report of field crops work in Missouri, 192a«-21], W. O. Bthebidgb, 
0. A. Helm, and L. J. Stadleb (Missouri Sta. Bvl 189 (1921), pp, S8-U, figs. 
2). —Experiments including varietal, cultural, and fertilizer trials and breeding 
work with various field crops are reported, in continuation of previous work 
(E. S. R., 45, p. 224). 

Plowing and double disking wheat and oat stubble in preparation for soy beans 
greatly Increased the yield of hay over double disking alone. The hay from the 
disked land was about equally soy beans and crab grass, but the plat plowed 
and disked produced clean soy-bean hay. Comparisons of soy beans and cow’- 
peas showed, as heretofore, the .superiority of soy beans for both seed and hay. 
The yields of seed and hay from the leading varieties of soy beans and cowpeas 
at the station and substations are tabulated. 

The application of lime, acid phosphate, and manure increased the yield of 
alfalfa by nearly 1.5 tons per acre on average upland soil at Columbia. Alfalfa 
seedeil alone in the spring produced about 0.25 ton per acre more than when 
seeded with nurse crops of either oats or barley. Sudan grass yielded 16 bu. of 
seed and 3.5 tons of cured hay per acre at Cuba and 21 bu. of seed and 4.5 tons 
of hay at Columbia. 

Corn, kafir, milo, and feterlta averaged 7.7, 27.9. 13.8, and 9.1 bu., respectively, 
of grain per acre at Cuba, demonstrating that Blackhull kafir, the best variety 
of grain sorghum tested, is far superior to com as a grain crop on the thin, dry 
soils of the Ozark region. Commercial White w'as outstanding in tests of com 
varieties on outlying experimental fields. 

The leading varieties of barley were Manchuria and Oderbrucker, but none 
of the barley varieties equaled the yields of the better oats varieties grown at 
the same points. The early maturing oats varieties, such ai Nebraska 21, Burt, 
Fulghum, and Kherson yielded highest at Columbia and. Warrensburg, while the 
late maturing varieties, such as American Banner and Swedish Select, excelled 
at Maryville. The averages of a long series of seasons, however, showed that 
early maturing varieties are superior in yield to late maturing sorts in every 
section of the State. The yields of over 50 varieties at Columbia, grouped ac- 
cording to the relative time of maturing, averaged as follows: Early 60.4 bu., 
|»edlum-early 44, medium-late 89, and late 28.8 bu. 
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Winter wheat surpassed spring wheat in every section of the State. Hard 
wheat outyielded soft wheat at Maryville, and about wiualletl it at Warrens- 
burg and Columbia, but in an average of many seasons soft wheat has been dis- 
tinctly superior to hard wheat in every section of the State except the north- 
west comer, where the yields are nearly equal. 

[Report of field crops work in Montana] (Montana Sta. Rpt. 1920 ^ pp. 19^ 
20f 21 f Sl^ 32, 36, 38, 46, 4U 4^^ 43, 4h )^ — The progress of experiments with field 
crops at the station and substations is described as heretofore (E. S. R., 44, p. 

asi). 

The leading varieties in tests conducted under irrigation at the station by P. V. 
Cardon were Kharkof winter wheat, Marquis spring wheat, Abundance oats. 
Coast and Trebi barley, Carlton peas, Choice Navy beans. New Japanese buck- 
wheat, Oxheart and Chatenay carrots, Eureka silage corn, and Half Sugar Rose, 
Giant Feeding Sugar, and Banes fodder beets. 

Mammoth Russian sunflower.s seeded May 14 averaged 29.6 tons of silage, 
while a July 1 seeding made only 35.6 tons, with intermediate seedings between 
these in yield. The results of seeding tests favored 3G-incli rows drilled at the 
rate of 5 to 6 lbs. of seed per acre. Sunflowers were found to be largely self- 
sterile and to require special precautions for the production of pure see<l. The 
seed of bagged heads, although perfect in sijse and appearance, were from 90 to 
100 per cent infertile. Bagging also materially changed the flowering habits of 
the plant, all of the flowers on a bugged head opcniiug at the same time instea<l 
(»f ill the usual manner. 

Annual white sweet clover from the U. S. Department ()f Agri(*\ilture seeded 
May 35 grew to a height of 01 in., and when harvested October 9 averaged 5.45 
tons o! air-dry hay. Although about 75 per cent of the flowers set seed, none 
matured on account of frost. 

Frosted wheat (E. S. R., 43, p. 501) of Marquis and Kubanka varieties showed 
a surprisingly high value in milling and baking studies by W. O. Whitcomb. In 
a few cases smalI-keriH‘Ied wheat showing a high laboratory germination failed 
to make a good stand under the most favorable field conditions. 

Neither fertilizing seed plats of potatoes with nitrate of soda, planting seed 
thickly in the xflals, nor thinning the hills to single stems caused a decided 
variation in the productivity of the seed in tests conducted by C. C, Starring. 
Poor results followed the use of small potatoes for seed. H. Thornber found 
that land enriched by plowing under peas and clover yielded from 100 to 
400 per cent more potatoes than land clean cultivated for years. A prelimi- 
nary test of the loss in yield through missing bills show^ed that hills adjoining 
a vacancy made up more than 55 per cent of the loss. On rich soils only 89 
I)er cent of the loss was compensated, while as much as 70 per cent was made 
up on poor soils. 

Work at tlie Huntley Substation was conducted by D. Hansen In cooperation 
with the U. S. Department of Agriculture (E. S. R., 44, p. 732). The average 
acre yields in 1920 on fallow, on disked corn land, and from all experiments, 
respectively, are as follows : Winter wheat 30.7, 34.4, and 28.7 bu. ; spring wheat 
11.6, 13.6, and 12,4 bu.; oats 34.9, 27.8, and 30.2 bu.; barley 4.2, 15, and 15.1 
bu. ; and fiax 6.3, 7.4, and 5.3 bu. Barley made its maximum yield, 34 bu., on 
disked fiax stubble. 

As noted by A. Osenbnig, the stands of winter wheat at the Judith Basin 
Substation were greatly impaired by drifting soil during the winter and early 
spring of 1920. Winter wheat seeded with the furrow drill averaged 5,8 bu. 
more per acre than that seeded with the ordinary drill, due almost entirely to 
the smaller amount of winterkilling. Furrow drilling winter wheat is indi- 
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cated as a promising means of retarding soil drifting and preventing winter* 
killing. In a season at the North Montana Substation, which was very un- 
favorable for winter grains, G. W. Morgan reported that all winter wheat ex- 
cept that seeded with the furrow drill was winterkilled, regardless of variety, 
rate, date, or method of seeding. 

[Keport of field crops work in New Hampshire, 1919--*1920] {tfew 
Hampshire Sta. Bui, 198 (1921), pp, lS-15, 16), — Varieties outstanding in com: 
parative trials and their acre yields were as follows: Eureka silage corn 17.8 
tons, Ohio 9920 winter wheat 39.5 bu., Swedish Select oats 52.4 bu., Imperial 
Green Globe turnip 26.4 tons, Magnum Boniim swede 27.6 tons, and Long 
Island Improved rutabaga 24.45 tons. 

Beneficial results followed the inoculation of soils growing soy beans for 
the first time. Late dent and late flint varieties of corn from the U. S. Depart- 
ment of Agriculture were planted for silage on April 27 and May 7, 17, and 
27. No differences were noted in the frequency of tasseling, or the stage of 
maturity on October 5 of the three earlier plantings, to indicate any particular 
advantage in early planting. The ears of the fourth planting, however, were 
softer and less mature than the others. 

[Boport of field crops work in Texas, 1920] (Texas 8ia. Rpt 1920, pp, 
26-61, 39-J,l, JfS, 54, 55, 57, 58, 59-61, 63-65, flffs. 8).— Corn planted at the station 
at rates from 2,420 to 9,680 stalks per acre yielded from 21 to 71 bu., with 
intermediate rates ranging in yield between the two extremes. Planting cow- 
peas between tlie rows at corn planting time reduced the corn yield 16.5 bu., or 
more than 50 per cent, but cowpeus planted when corn was beginning to tassel 
did not diininisli the corn yield. The best yielding strain of Blnegraln corn 
in ear-to-row tests at Nacogdoches yleldeil eigiit times as much grain as the 
poorest selection. 

Experiments at Denton indicated tlie n(*cessity of deep early plowing followed 
by adequate clean tillage during the summer, preparatory to planting winter 
wheat. Early deep preparation of the seed bed for wheat followed by clean 
tillage produced the most grain at Ohillicothe, and late, indifferent listing pro- 
duced the least. Kanred proved to be tlie best hard red winter wheat at 
Ohillicothe, Denton, and Temple, and results secured at the two latter stations 
indicate that the hard wheat belt can be extended southward and eastward. 

Appier, T. S. No. 1118, and Ferguson No. 71 oats gave excellent yields at Den- 
ton, several pedigreed strains of Appier producing over 100 bu. per acre. Rust 
resistance has been found to be lacking in many of the so-called resistant 
varieties. 

Work wltli grain sorghums has been noted (K. S. It., 45, pp. 233, 635). 

Rice responded readily to ammonium sulphate, with cottonseed meal second 
as a source of nitrogen in experiments at Beaumont. The application of 
fertilizer to weed-infested fields, or early in the season, resulted In increased 
weediness and decreased yields, but where the fields were carefully cleaned, 
seeded later, and fertilized when the rice was well established, decided in- 
creases in yield were secured. 

Guar was entirely unaffected by root rot at Temple, indicating a legume 
crop valuable for soil improvement and not serving as a host for the disease. 

Sweet clover proved a success at practically every substation, being specially 
suited to the North Texas wheat belt and to the needs of the exclusive small 
grain farmer. The crop has been successfully planted in wheat or oats In 
January and become well established at the time of cutting the small grain. 
The biennial type lives over into the next summer, providing at least two 
hay crops or almost a year of good pasture and beneficial effects on the 
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yield of the succeeding crop. The use of treated or scarified sweet clover seed 
has been found safest. 

Peruvian and common American alfalfa seem to be the best sorts for the 
Trans-Pecos region, while Canadian Variegated, Grimm, Turkestan, and Chilean 
varieties are decidedly unadapted. Heavier applications of irrigation water 
are suggested for the successful production of alfalfa in the region. Agronomic 
studies at Spur indicated tliat rather thin seeding of alfalfa in drills is ad- 
visable under the dry-land conditions, and that superior strains of alfalfa 
can be established by isolating and increasing high-yielding individual plants. 

Extensive tests at the station and substations of cotton varieties from all 
cotton-producing sections of the United States and from foreign countries 
showed that Texas cottons, such as Mebane, Lone Star, Truitt, Bennett, Row- 
den, Belton, Acala, Kasch, and varieties of similar type are better suited for 
Texas than any of the varieties commonly grown east of the Mississippi River. 
In endeavors to obtain pure and uniform strains of cotton for breeding stock, 
five years of extensive inbreeding have not accomplished absolute purity. 
High and low oil strains (E. S. R., 45, p. 229) have been developed by ordi- 
nary methods of selection and inbreeding, but the high oil strains gave a low 
turnout of lint, which the increase in value due to the high oil content was 
not sufficient to offset in the strains tlius far established. High oil cottons 
were found to have large seeds. Cotton planted at Beeville on soil which had 
not grown the crop for two years exhibited practically no root rot, while 
that planted on land following cotton showed severe losses, demonstrating 
the value of crop rotation in combating the disease. The results of a rate- 
of-planting exi)erimeiit at Nacogdoches indicate that the best yields were se- 
cured from three plants per hill, that check-row planting may be as productive 
as other methods, and that a relatively high number of plants per acre is 
advisable instead of thin planting on land of good fertility. In the cotton 
cultivation experiments at Chillicothe, where other conditions were equal, 
weeds and grass were found to be the chief causes of reduced yields, rather 
than the presence or absence of a soil mulch. 

Ash content of the awn, rachis, palea, and kernel of barley during 
growth and maturation, H. V. Haiu.an and M. N. I^opk {Jour. Agr, Hcamrch 
fU. /Si.], 22 {1921), No. 8, pp. figs. 5). — Supi)lementing earlier wwk 

(E. S. It., 43, p. 82fi), a number of varieties of barley were studied to determine 
if usable variations existed in the amount of ash deposited in the rachlses and 
awns, and the nature of the changes occurring after kernel sampling became im- 
possible. Material for the studies was secured from Chico, Calif., and Aberdeen, 
Idaho, and ash determinations were also made on varieties grown at Arling- 
ton^ Va. 

The awn of barley receives a very large dei^osit of ash, comprising over 80 
per cent of the dry weight in some varieties. Barleys differ in the amount of 
ash deposited in the awn and probably in the selective function of the absorbing 
roots. Within a variety the amount of ash in the awn Is correlated with the 
supply of soil water and probably with the amount of water transpired. 

Varieties with a low ash content in the rachis do not necessarily have a low 
ash content in the awns, and the awn itself does not have the same ash content 
throughout its length. In determinations made on different portions of the 
awns of three barleys from Chico, Calif., the ash content of the tip was much 
greater than that of the base. 

Varietal differences exist in the amount of ash deposited in the rachis. 
While the rochis^s of hooded and awnless varieties are usually high in ash and 
usually brittle, their tendency to shatter may possibly be overcome by crossing 
them with barleys of the Coast type, which have little ash in their rachlses. 
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No part of the kernel proper is used as a repository for asli, the ash of the 
kernel being the ash of the cell sap and of highly active protoplasm. When 
computed on the basis of wet weight, a measure of the organ when active, 
almost no variation in the proportion of ash is shown. During most of the 
period of growth the variation is only 0.3 per cent, the ash content increasing 
gradually from slightly less than 1 per cent in early growth to slightly more 
than 1 per cent at maturity. 

Borne physical and chemical studies of certain clones and sibs of brome 
grass, L. R. Waldbon {North Dakota Sta. BuL 152 (1921), pp, S-28, pla, 4, 
figs, 3 ). — Promising individual plants of smooth brome grass (Bromus inemUs), 
chosen from among several thousand individual brome plants, were divided 
vegetatively and grown in clonal beds in comparison with timothy. A Study 
on the rate of culm formation in brome grass has been noted (E. S. R., 45, p. 
826), 

Yields from five cuttings made during three years show that certain clonal 
beds embracing certain tyjK^s of plants outyielded other beds very decidedly. 
Some clones are evidently much better sources of bi'eeding and selection 
material than others, provided the desirable characters appear siifficleiitly pro- 
nounced in succeeding generations when obtained through self- sterilized seed. 

Chemical studios upon the several brome-grass clones revealed striking varia- 
tions for the different constituents. Some of the high-yielding clones carried 
a high percentage of protein, one in particular producing three times as much 
protein per acre as one of the low-yield lug clones. A imsitive correlation ap- 
parently existed between yield and protein content, but sin h striking and im- 
portant variations were not exhibited by the other constituents. Decided 
variations were found in the ash content of the diffenmt clones, especially with 
regard to phosphorus and sodium. One clone carrying 16 per cent of crude 
protein on a dry-matter basis was also high in all ash elements. The author 
asserts that hay of this sort would have considerably higher Ilian average ft»ed- 
ing value, especially if protein were a constituent of importance. 

The clonal brome grass exceeded timothy by 3 i>er cent in ash content, 2 per 
cent in crude protein, and 0.5 per c^ent in true protein and crude fiber content, 
while timothy exceeded hromes 0.5 per cent in ether extract and 5 per cent in 
nitrogen-free extract. The clonal brome grasses exceeded 17 commercial brome 
grasses, grown in different States and Canada, nearly 2 per cent in ash, but the 
miscellaneous hromes exceeded clonal lots over 1 per cent in ether extract and 
over 6 per cent in nitrogen-free extract. In a comparison between beds of sibs 
and clonal beds in brome grass, the beds of sibs generally outyielded the clonal 
beds the first year of planting, while the yields were about equal in the second 
year. Measurements of leaf blades from sibs and from clones showed a greater 
leaf area for the clonal leaves, with a great variability for the leaves of the 
Bibs. The possibility is mentioned of using differences of variability to deter- 
mine closeness of inbreeding when other conditions are similar. 

A study of physical characters and some of their correlations in Bromus 
inermiSt L. R. Waldbon (North Dalcota Sta. Bui. 153 (1921), pp. 3-32, figs. 5 ). — 
An analysis was made of the physical characters of two lots of smooth brome 
grass from different geographic sources and designated Canadian and South 
Dakota, respectively. 

A lesser number of Canadian plants produced fertile culms the first season 
than did South Dakota, but the Canadian averaged more fertile culms per 
plant Culms of South Dakota plants, the first season of growth, were decidedly 
taller than those of Canadian plants. From a comparison with other grasses, 
height in brome grass is deemed rather more variable. Curves were fitted to 
the two distributions of height, Type V being used in both cases. 
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Height increased in each of three years following si^eding, while maximum 
plant weight was attained the second year (third year from seed). Maximum 
weight the second year did not appear to be a functional character of the plant, 
nor conditioned by limited food supply or other external causes. The marked 
diameter Increase of the plant from year to year was very evident. The data 
indicate a less rapid deterioration of South Dakota plants than of Canadian 
plants, both considered as groups. Coefficients of correlation between height 
and weight in the two plant groups were significantly positive in all cases, but 
not over 50 per cent. The maximum regression was such that a plant deviating 
half the entire range in weight involved a deviation of less than 10 per cent in 
height. Coefficients between plant weights were marked between successive 
years only. Coefficients for Canadian plants were distinctly the larger, indi- 
cating that a selection of a heavy Canadian plant would more probably remain 
heavy for another year than a similarly selected South Dakota plant. Selections 
for extreme types in weight should evidently be made before the plants ad- 
vance far in life. The author feels that the less rapid deterioration of the South 
Dakota plants is probably due to the inclusion of a comparatively larger number 
of poor plants in the Canadian group. 

Plants of li, inennia are characterized by certain percentages of sterile culms, 
plants selected fn)iii a population of broine grass during the first year of growth 
for low and for high percentage of sterile culmage remaining sharply marked 
olT from each other <luriug the following thre(‘ years. As considerable grada- 
tion of values appeared within each group, it is thought that a large random 
sample from a population would probably exhll>il complete gradation between 
the two extreme types. 

The weight of the individual sterilcliuous plants was larger in 1917 and 1918 
than that of the fertilclinous plants, hut less in 1919. Assuming the increased 
sterilclinous culms to he an absolute addition to the plant may partly account 
for the greater initial weight of the sterilclinous plants. Increase in sterile 
culmage would not inhibit the formation of fertile culms. The two groups of 
plants were sharply defined each year in regard to percentage of sterile culms. 
The difference in percentage weights is quite signiticant, the percentage w’elght 
for both groups being much lower for 1917, reaching the maximum In 1918, and 
intermediate in 1919. The cliaracler of the season, and possibly the age of the 
plant, are evidently largely responsible for the comparative percentage of sterile 
culmage. 

In regard to total weight of plant and to weight of sterile culms, the correla- 
tion is positive and rather significant when made between two successive years, 
but greatly diminished though still positive between alternating years. Corre- 
lation between percentages of sterile culmage for both sterilclinous culms was 
positive In all cases, but generally of doubtful significance. The calculation of 
both gross and spurious correlations between total plant vireight and percentage 
of sterile culmage clearly indicates a negative correlation between the two char- 
acters, i. e., the heavier plants carry less sterile culmage. It is suggested that 
the heavier plants have sufficiently thicker stands of fertile culms to somewhat 
inhibit the growth of the sterile culms. 

Characters connected with the yield of the corn plant, W. C. Ethebidge 
{Miaaouri 8ta, Research Bui. 46 (192J), pp. 3-17, fig. 1). — ^The following studies, 
made by C. B. Hutchison, C. B, Neff, S. B. Nuckols, et al., and concerned with 
correlations between structure and function In the corn plant, are reported : 

I, A study of the correlation between yield and certain characters of the com 
plmt (pp. S-11).— -Ten each of long-slim, long-thick, and short-thick smooth 
ears ; of ears of medium length, thickness, and indentation ; and of long-slim, 
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long-thick, and short-thick rough ears of Booue County White corn were planted 
in ear-rows. Agronomic data were secured prior to the tasseling stage on 40 
normal plants in each of the 70 rows. 

No signittcant differences between the yields of the plafits from the various 
types of seed ears were apparent. “ Within the conventional limits of a variety 
of corn, no variation in the visible structures or characters of a normal, healthy 
plant is a reliable index of the relative ability of its progeny to yield. The 
relative yield of the mother plant is the only indication, uncertain as it may be, 
of the relative yield of the progeny.** 

II. A study of the relation of certain ear cha/ractera to shelling percentage^ 
shrinkage, and viahility (pp. 12-17). — Six-hundred sixty sound ears of a large 
rough-eared type of Boone County White were harvested in December, 1909, and 
stored in a tightly boarded crib until March I, 1910. Five hundred ears of a 
more variable strain of the variety, grown on similar soil, but harvested early In 
October, 1910, were air-dried on racks in a mouse-proof seed room for a period of 
12 weeks. The individual ears were described in detail, and comparisons made 
between the two classes exhibiting extreme variation of the character in ques- 
tion. 

Ears extremely characterized by deep kernels, narrow kernels, or starchy 
kernels had a slightly higher shelling percentage than ears of the opposite ex- 
tremes, bul no other ear characteristics showed a signi/icant relation to the pro- 
portion of grain. 

Heavy ears, thick oars, deep-korneled ears, and ears with a large number of 
rows, i. e., characteristics closely related to the size of the coh, lost considerably 
more weight than ears of the opposite extremes during a 6- week drying period. 
Oilier characteristics of the ear showed no relation to the total loss of moisture. 
In all types of ears more than 75 per cent of the total shrinkage occurred during 
the first third of a drying period of 12 wet^ks. Additional shrinkage was very 
slow during the remainder of the period, indicating that seed corn, air-dried on 
racks or other <levicos for about a month under similar climatic conditions, may 
safely be stored in a more convenient bulk. 

Smooth kernels, shallow kernels, horny kernels, and kernels with small germs 
showed a higher viability than kernels of the opposite extremes. No characteris- 
tic of the ear as a whole showed a relation to viability not traceable to the mois- 
ture content of the cob. It is suggested that tbe previous treatment of the seed 
possibly influenced the relative viability of the different tyiies. 

Test of Perilla, E. II. Jenkins {Conne^cticut k^tate 8ta. Bul. 2S1 {1921), 
p. 352 ). — Plantings of P. frutescens made May 31 averaged from 44 to 46 in. in 
height, had commenced to bloom, and were sparsely branched on September 18, 
but were killed by cold soon after. It is thought that seed could be produced 
In the region only by starting the plants in the greenhouse and transplanting 
later to tlie field. 

Investigations with seed potatoes^ J. T. Hosa, jb. {Missouri Sta. Bul. 189 
{1921), p. 45). — ^Home-grown seed from the fall crop equaled northern seed, 
while home seed from the spring crop proved of much less value. 

Timothy as a cover crop for tobacco land, E. H. Jenkins {Connecticut 
State Sta. Bul. 281 {1921), pp. S54S56 ). — ^Tobacco growers concerned with 
diminishing yields on their fields are urged to test timothy as a cover crop at 
least three years in succession, seeding early and fairly heavy, as the only visi- 
ble alternative to temporarily replacing tobacco with other crops. Observations 
on the amount of organic matter and plant food gathered from a tobacco soil 
and held for the crop indicate that an even, thick stand of timothy may eon- 
tain, when plowed under, about 3 tons of vegetable matter, 100 lbs. of nitrogen, 
50 lbs. of phosphoric acid, and more than 100 lbs. of potash. 



1922] 


FIELD CHOPS. 


833 


Now cigar tobacco Tarietles, T. Housee (Ohio Sia. Mo. Bui., 6 (1921), 
No. 9-10, pp. 1S5-1S8). — Brief (iescriptions are given of strains of cigar tobacco 
originating at the Southwestern Test Farm at Germantown, Ohio, with tables 
summarizing their parentage and comparative yields. The best selections of 
new strains — ^Montgomery Seed Leaf, Seed Leaf 548, and Spanish 585 — averaged 
715, 166, and 478 lbs. per acre, respectively, more than the best selections of 
Pennsylvania Seed Leaf. The best selections of Tall Zimmer, Spanish 585, 
Dutch 807, Dutch 609, and Dutch 620 averaged 508, 1,030, 852, 1,000, and 935 
lbs., respectively, more than the best selections of Zimmer Spanish during the 
same periods. 

Tobacco in Wisconsin, J. Johnson and C. M. Slagg (Wisconsin Sta, Bui. 
3S7 (1921), pp. 36, figs. 2t). — A general discussion of tobacco culture in Wiscon- 
sin, with special reference to the cigar binder type, treating of tobacco seed and 
seed beds, management of the Held, harvesting, curing in the shed, and prepara- 
tion of the crop for market. 

Genetic behavior of the spelt form in crosses between Triticum spelta 
and T. sativum, 0. E. Leighty and S. Boshnakian (Jour. Apr. Research 
[C;, iSM, 22 (192t), No. 7, pp. 333-364, pL 1, figs. 3).— This joint contribution 
from the Office of Cereal Investigations of the U. S. Department of Agriculture 
and the College of Agriculture of Cornell University presents an account of the 
different modes of inheritance in crosses between T. spelta and T. sativum. 

T. spelta and T. sativum are differentiated l)y a number of linked specific 
cbarncters, present in one species and absemt hi the other, and, so far as 
observed, not inherited independently but transmitted as a group. In crosses 
between a spelt and common wdieats the Fi hybrid shows doiniiiaiice of the 
spelt, but this character appears in a somewhat diluted form. In the Fa all 
classes of s])elt inheritance are obtained. 

There was only one factor difference for sptdt in most of the material studied, 
hut in two cases two spelt factors were present. Both 3:1 and 15:1 ratios were 
obtained and were verified after determining tlie genotyific constitution of the 
Fa jilaiits, which gave pure breeding si)elts, inconstant spelts, and pure breed- 
ing wheats in the ratios of 1 :2 :1 and 7 :8 :1, respectively. Of the constant spelts 
produced in cro.s.ses wUh the latter ratio, approximately half yielded (In the 
F, generation) spelts and wheats in the ratio of 15:1 and tlie other half in the 
ratio of 3 :1, as expected on the two-factor hypothesis. 

When the speltoid form Gatineau, which originated from a cro.ss between T. 
durum and T. sativum, was crossed with wheats a 3 : 1 segregation of spelts and 
wheats was also given, but the curves showing tlie classes of spelts produced by 
this cross differed entirely from those produced by the spelt- wheat crosses 
segregating in the same ratio, 

“Aside from the factor or factors for spelting, there is positive evidence show- 
ing the presence of intensifying and diluting modifiers which tend to affect 
the degree of spelt characters without affecting to any extent the ratios of 
spelts to wheat. Some of the diluting modifiers tend to act as inhibitors.” 
The progeny of all heterozygous spelts of the Ss type do not produce a similar 
sjielt curve, as wide discrepancies exist in the spell inheritance of the progeny 
of these forms. These variations within the si)elt classes have been found to be 
hereditary and to be caused by modifiers. 

The theoretical possibility of producing synthetic wheats in crosses between 
certain pure-breedlng spelts is shown. Experimental evidence also is presented 
showing that, In spite of the dominance of the spelt character over the wheat 
form, the former may be synthetically produced by crossing certain wheats, 
provided one of the wheats carries a spelt factor together with an inhibitor 
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and that the other wheat carries neither. If intensifying) inhibiting, and 
diluting modifiers are introduced in a cross, wide departures may be expected 
from the 3 :1 and 15 :1 ratios. 

Kate of seeding as alfecting yields of wheat, L. E. Thatches (Ohio 8ta, 
Mo, Bui., 6 (l&Zl), 1^0. 7-S, pp. 111-115, fig. i).— Wheat seeded at the rate of 
8 pk. per acre gave the largest average net yields at the station, 29.28 bu., and 
in Clermont County, 17.84 bu., while the rate of 7 pk. gave best returns in 
Meigs County, in Montgomery County, and at the University Farm at Columbus, 
with 25.19, 21.17, and 38.24 bu., respectively. Based on reports from 246 differ- 
ent pdints, the average rate for the State Is 12 pk. r)er acre. The average acre 
rates tor the northern, central, and southern sections of the State were 7.5, 
7.15, and 6.2 pk., with 10-year average acre yields of 16.9, 13.8, and 11.2 bu., 
respectively. When a good tillering variety and a medium tillering variety 
were planted at rates from 1 to 10 pk. per acre, spaced from 25 to 250 kernels 
per 100 in, of row, the number of culms per plant decreased as the rate of seed- 
ing increased, with the greatest decrease appearing in the good tillering variety. 

Fertilizing the wheat crop, C. K. TiiokiVe (0/iio Sta. Mo. liuL, 6 (1921), 
No. 7-8, pp. 98-107. figs. 2 ). — Adjustment of the rotation, early seed bod prep^^ra- 
tion, choice of the variety, and liberal seeding and fertilizing are discussed as 
factors conducive to greater economy in Wheat ]>r(Hluctlon, and some of the 
results secured in the station experiments are set forth as heretofore (B. S. 11., 
35. p. 536 ; 36 p. 38 ; 37, pp. 238, 831 : 39, p. 540 ; 42, p. 630) . 

Results of extensive trials witli acid phosphate on wheat in various rotations, 
including clover after wheat, did not exhibit an injurious effect from the 
moderate use of acid phosphate on limed or unliracMl land. Tlu* <*lover ap- 
parently furnished sufficient nitrogen to benetlt the wheat four years later Jind 
also converted the inert potassium in the soil to a form available to Aviieat 
The addition of raw phosphate to acid phosphate in the five-year rotation at 
Strongsville did not increase the yield of wheat or of the other crops in the 
rotation over that returned by acid phosphate and limestone, until both nitrogen 
and potassium were added to the phosphate. 

Eradication of loco weed, D. B. Swingle and H. Weixjh (Montana 8ta. 
Rpt. 1920, pp. 25, 26, 34 ). — ^Experiments in the eradication of loco weed on 
hilly grazing land by grubbing gave indications that a plant cut off below the 
crown will not sprout from the root, that minute seedling plants are easily 
overlooked when grubbing, and that seeds in the soil will start new plants 
which must he grubbed later. The work of grubbing was very small the secontl 
year compared with the first year. 

On reseeding grubbed areas with forage plants, the best results were obtained 
from the use of yellow sweet clover. 

HOETICTrLTUEE. 

[Horticultural investigations at the Iowa Station] (Iowa 8ta. Rpt. 1920, 
PP* 44'^48 ). — In this progress report of activities, in which various results are 
discussed without presenting data, a study of the value of several apple 
varieties as stocks showed the particular value of Wealthy, Virginia Crab, 
and Hibernal on account of hardiness. Wealthy and Haas showed particular 
promise as stocks for Jonathan, and Virginia Crab for Grimes Golden. De- 
licious, when top-worked on Virginia ^Orab, came into bearing earlier and gave 
a better yield than when grown on Its own roots. 

Observations in an experimental orchard near Council Bluffs indicated that 
greater winter injury occurred In tre^ grown with continuous clean cultivation 
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than in trees grown in blue-grass or leguminous sod. Tills fact was particu- 
larly noticeable in the case of Ben Davis trees. T4ie average annual production 
during the period 1911-1920 was greatest on the clover-sod plats, leading the 
author to conclude that this type of culture, supplemented with fertilizers and 
manure, will probably prove best for the orchards of the Middle West. It 
was observed that trees growing in the clover-sod and cultivated i>lats were 
more inclined to annual bearing than trees in blue-grass sod. 

Horticulture, V. R. Gaedner et al. {Muaouri Sta. Bui. 189 {1921), pp. 

45, 46 )* — Without reporting data, brief notes are given on the progress of 
various investigational activities during the year ended June 30, 1920. 

In analyzing apple spurs of several lengths it was found that starch accumu- 
lations during June were greatest In those spurs showing highest fruit b^id 
differentiation. Such spurs wore also characterized by a rise in tlie total 
nitrogen content of the two-year-old w^ood. Analyses at frequent intervals of 
the spurs tuid bark of York trees, folk)\viiig applications of nitrogen fertilizers 
early in the bearing j^enr, Indicated no increase in nitrogen content as a 
result of fertilization. On the other hand analyses of the bark and spurs 
of York trees, fertilized with nitrogenous materials at different periods in the 
off year, indicated considerable effect of the fertilizer on the nitrogen content, 
varying with the time of application. OI)servati()ns on the blossoming of 
seedling apples in the late-blooming project indicated that many will be of 
late-blooming habit. 

[Report of the] department of horticulture (Netr Hainpshirc Bta. Bui. 198 
(1921), pp. 19, 29, 21). — Activities under various projects are noted. 

In a teat of tyiK's of i>runing with apple trees planted in 1918 It was observed 
that much larger trees have resulted from light pruning. John Baer tomato 
gave the highest yield among 12 varieties and strains tested in the station 
greenhouse in 1919. In outdoor trials Sunny Proof strain of Earliana yielded 
more ripe tomatoes than any other variety. Fertilizer trials in 1920 with 
tomatoes indicated the value of phosphorus as a supplement to barnyard 
manures. 

(Horticultural activities at the Texas Station] {Taras Bta. Rpt. 1920, pp. 
S-’IO, pg. 1 ). — In a test of longevity of peach st(K!ks, Indian Oling has to date 
shown the lowest percentage of mortality. In studying the comparative hardi- 
ness of several varieties of grapes on their own roots and on Vitis chanipirUi 
.stock, it was found in every instance that plants on their own roots perished 
first All the vines now living are on V. champinii roots. A new berry pro- 
duced at the station by hybridizing the dewberry and raspberry is described 
and, because of Its desirable qualities, is being disseminated under the name 
“A. & M. Berry. A peculiar phenomenon was observed in the course of the 
development of this berry, almost complete sterility being noted in the first 
generation, disappearing suddenly in the second. 

Research work in Massachusetts, H. F. Tompson (Market Growers Jour., 
80 (1922), No. 1, p. 7). — Some of the more important projects at the Lexington, 
Mass., Market Garden Station are outlined, including a manure economy test, 
selection studies with Martha Washington asparagus, general variety tests, 
and insect and disease control problems. Remarkable variations were found 
in the yield of individual asparagus plants in the spring of 1921, some of the 
most productive plants yielding 40 marketable stalks, an estimated yield of 
over 6 tons per acre. 

Research at Virginia Truck Station, T. 0. Johnson and H. H. Zimmeeley 
(Market Growers Jour., SO (1922), No. 1, p, 6 ). — A statement of. the various 
investigational activities under way. These are divided into three general 
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groups, (1) soil fertility, (2) insect and fungus control, and (3) seed produc- 
tion and relation of different ^trains of seed to yield. 

Khode Island Station fertilizer tests, B. L. Habtwell (Market Growers 
Jour., SO (m2), No. 1, pp. 8, Sl).~-ln this address, delivered at the 1921 con- 
vention of the Vegetable Growers' Association of America, the author dis- 
cusses the results of various fertilizer and rotation studies with vegetablea 
Karlicr accounts of these experiments have been noted (K. S. R., 46, p. 233). 

In a study of the effect of the first crop upon the second of the same 
season, it was found from four-year averages that late cabbages planted after 
fi^inach, beets, potatoes, and ptuis yielded, respectively, 10.13, 9.95, 9.62, and 
8.71 tons. Tabular data representing the average annual yield during the 
six-year period 1016-21 are i)resented, showing the effect of fertilizers and 
manures on vegetables grown in four different rotations. Greater yields were 
obtained in a rotation receiving manure in heavy ainounts than in rota- 
tions including green manure crops but receiving little or no manure. It 
was also indicated tliat the moderate application of manure supplemented 
with chemicals was more effcjctive than heavy applications of manure alone. 
In determining the anioimt of dry matter produced abovc^ ground by nine 
different green manure (Tops broadcasted after the middle of July, it was 
found, based on three-year averages, that Japanese millet produced the 
greatest yield, closely followed by pearl millet. 

Kesearcli and can-crop profits, C. G. Woodhuky (^farket Growers Jour., SO 
(1922), No. 1, pp. 11, 20, 27, 28). — A paper delivered before the Vegetable 
Growers’ Association of America In 1921, emphasizing the importance of in- 
vestigation to the canning crop industry and pointing out problems needing 
further study. 

Variety trials of lettuce, J. B. Keil (Ohio Sia. Mo. Bui.. 6 (1921), No. 9-10, 
pp. 1S9-H8, fios. Jt). — Th'scriplive data are presented for several important 
varieties of head, loose leaf, and cos lettuces. Selection is d('emed a satis- 
factory method (d iinprovciiient of lettuce varieties, as demonstrated by the 
development in the station greemhonses of a tipburn-free strain of May King 
and a uniform strain of Grand Rapids. 

Relation of jiressure to effectiveness In spraying tomatoes, L. B. Smith 
and H. H. Zimmerley (Virginia Truck Sta. Bui. 33-34 (1920-21), pp. 161-190, 
figs. 10). — A report of investigations conducted in 1919 and 1020 on the com- 
parative value of three different pressures, 75, 140, and 200 lbs., in spraying 
early tomatoes for the control of the fruit worm (Chloridea obsolcta Hbn.), 
leaf mold (Cladosporium fulvum), and leaf six)t (Septoria lycopersici) . Two 
different sprays, Bordeaux mixture (4: 6: 50) with 2 lbs. arsenate of lead and 
a copper soap solution (0.5 lb. copper sulphate, 3 lbs. resin fish oil soap, and 
water to make 50 gals.) applied at 140 lbs. pressure, were tested. Five varie- 
ties, John Baer, June I*ink, Bonny Best, Earliest of All, and Earliana, were 
included in the 1919 test, and with the exception of Earliest of All were again 
used in 1920. Seven applications were made in 1919 and five in 1920. 

The plants sprayed at 200 lbs. pressure gave the largest yields of marketable 
fruits both years, producing in 1919, 4,608 more pounds and in 1920, 6,202 more 
pounds per acre than the unsprayed plants. Plants sprayed at 140 lbs. pres- 
sure outyielded tbe unsprayed by 3,323 lbs. in 1919, and by 5,020 lbs. in 1920. 
Plants sprayed at 75 lbs. pressure gave an increased yield over the unsprayed 
of 2,582 lbs, in 1919 and 3,884 lbs. in 1920. The increased yield of the sprayed 
as compared with the unsprayed plats was due to the Increase in both size 
and number of fruits. 

Although less insect injury was recorded in the sprayed plats than in the 
nnsprayed, only slight variation was observed in 1919 in the comparative value 
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af th« three pressures in this respect, the differences in marketable fruits being 
largely due to the control of fungus diseases. Greater variation was noted 
in 3920. The test of the copper soap solution indicated that this material was 
not so satisfactory as Bordeaux mixture, and under the conditions obtaining in 
3919 apparently checked the vine growth and reduced the total yield below that 
of unsprayed plats. 

Localization of the factors determining fruit-bud formation, H. I). 

Hookeb, .ir., and F. O. Bradford {Misnouri Sta. Research Bui. {1921), pp. 
S-J9). — ^This is a rcix)rt of a series of studies, largely of a biometrical nature, 
the object of which was to establish the location in the apple tree of the factors 
influencing fruit-bud differentiation. 

Following the fln<iings of Roberts (F. S. R., 44, p. 41), namely, that in the 
Wealthy and certain other varieties certain spur lengths are associated with 
niaxiniuni fruit-bud differentiation, the authors measured a large number of 
spurs on four apple varieties in the university orchard, excluding all spurs 
which had not blossomi'd once or which contained one season’s growth in ex- 
cess of 30 cm. length. The length at which spurs showed greatest fruit-bud 
development differed sharply between varieties; however, a strong tendency 
was noted for a confiniiing increase in percentage of fruit-bud formation corre- 
sponding with Increase in length. This fact is held to indicate a considerable 
autonomy in the individual spur. 

That the tree as a wliole has an influence ou spur performance was 
indicated in a study of fruit spurs from six biennially fruiting Gano 
trees. Marked differences were noted between the distribution of spur 
lierformaiico in the off and bearing years. All examinations of spurs on two 
Wealthy trees, one biennial in habit the other annual, further indicated mass 
behavior, especially in the case of the biennial tree. Branches from a 
single tree Avere found to possess marked individuality in respect to fruit- 
bud differentiation. A study of (he first year’s growth of Wi'allhy spurs 
showed that (hose arising in the heavy bearing year rarely formed fruit buds. 
In a Wealthy tree it was found (hat spurs blooming In the light year had a 
better chance of forming fruit buds than (host* blooming in tlie heavy fruiting 
year. The vegetative growth of nonfruiting spurs was found to be in inverse 
ratio to the yield of fruit. It was observed that thicker layers of annual growth 
were formed in the offyear than in the bearing year. 

("heinical data are presented showing that tlie potassium content of the bark 
of scaffold limbs of bearing York trees is equal to (hut of the spurs, (be lulrogen 
content half that of the spurs, and the phosphorus percentage is usually much 
lower in the bark than in the spurs but varies sharply at certain periods. 

The results as a Avhole indicate that cither (he spur, the branch, or the whole 
tree may be units, and that the individual spur is influenced in some instances 
at least by the performance of the other spurs. The authors conclude that the 
factors influencing sjmr performance are localized narrowly at times, widely 
at others, and, in all cases, that studies of the factors determining fruit-bud 
differentiation should not be confined to the spur alone. 

History and Improvement of the apple, A. Chrvaijer (Rev. Bat. AppJ. and 
Affr. Colon., 1 {1921), No. S, pp. 149-21$). — A comprehensive discussion of the 
origin .of cultivated apples, with particular reference to the cider apples of 
Prance. Descriptive tlata are given of many species from all parts of the world, 
methods of plant breeding are discussed, and sterility, parthenocarpy, grafting, 
eta, are fully described. 

ItespiratiOA In the apple, G. RiviIirb and G. Bailhache (Joi^r. 8og. Natl. 
Bort. France, 4* scr., 22 {1921), Nov., pp. 9$S-S65 ). — A brief report of observa- 
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tions made in 1918 upon the nature and amount of gases emanating from an 
apple of the lieinette du Mans variety stored In a bell jar. 

[Beport of the] fruit and vegetable committee i[Gr, Brit] Dept 8ei» and 
Jndu8» Research^ Food Invent. Bd, Rpt 1920, pp, — In storage studies 

with apples it was found that fruits of the Worcester Pearmain variety kept 
better at a temperature of 1® C. than at either 8 or 5®. No shrinkage occurred 
at either 1 or 3® with an 85 per cent humidity saturation ; however, at 60 per 
cent humidity and 5® temperature there was noticeable shrinkage. Fruits were 
found to keep better in wood than in cardboard containers and wrapping In 
tissue paper tended to lengthen the keeping period. Apples of the Stirling Castle 
variety, stored in an atmosphere of 14 per cent carbon dioxid and 8 per cent 
oxygen, kept twice as long as a control lot under ordinary conditions. Apples 
grown in sod were found to keep better than those from tilled soil, and apples 
grown on clay soil apparently kept better than those grown in chalky soils. 

Strawberries, raspberries, black currants, red curants, and gooseberries were 
successfully held by freezing in ordinary air storage for several months, whereas 
cherries and plums could not be kept except in an atniosphere free from oxygen — 
for example, nitrogen — in which situation the normal flavor was retained. 

l>ormancy and winterkilling of peach buds, C. H. Farr {luwa State Hart, 
Soc. Tram,, 55 (1920), pp, 99-116), — In this investigation, conducted for the most 
part while the author was connected with the Bureau of Plant Industry of the 
U. S. Department of Agriculture, careful microscopical observations were made 
upon the development of the anthers of the peach in the expectancy of 
finding some relation between actual cessation of dormancy and the phenomena 
of winterkilling. Eight stages in the reduction divisions known technically as 
(1) synapsis, (2) dlakinesis, (3) Interkinesis, (4) homoeotypic, (5) qnadripar- 
tition, (6) tetrad, (7) microsi)ore, and (8) pollen grain are carefully described, 
and are used in the paper to express the successive gradations in the develop- 
ment of the pollen mother cell. 

In order to determine what influence various factors, such as variety, position 
on the tree, etc., may have on the time of cessation of dormancy, buds from vari- 
ous sources were examined. In single anthers, the mother cells in every case 
were found in the same stage of development. This was also true in the case of 
60 per cent of single buds. In the instance of twin and triple buds, as a rule 
little variation was noted between the individuals. On a single twig, the larger 
buds were usually found to be further advanced. Twin and triple buds were 
always less advanced than single buds, but there was no apparent relation be- 
tween t)osition on the twig and stage of development. On a single tree the buds 
on vigorous young shoots were almost invariably further advanced than those 
on stubby shoots. In examining buds on the same type of twig from separate 
trees of a single variety in a single orchard, no greater differences in develop- 
ment were observed than those found between buds of a single tree. 

A study of the buds of 23 peach varieties growing at Arlington, Va., indicated 
marked differences in the development of pollen mother cells between varieties. 
In most cases those varieties showing earliest renewal of activities were among 
those usually considered least hardy. The author points out that cessation of 
dormancy occurs before indicated externally by the swelling of the buds, and 
that microscopical study is the only accurate method of determination. Much 
of the data is presented in tabular form. 

One-eye grape cuttings, A. Petit (Jour, Soc, Nail, Hort France, 4, aer., $2 
(192M), Nov., pp. 361-368) » — ^A brief account of studies in methods of making 
and handling one-eye cuttings of the grape. Five varieties, Chasselas Rose, 
Frankenthal, Madeleine Angevine, Madeleine Royale, and Pr4coce de Malingre, 
all Vitis vMfera species, were used in the experiment. 
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Boots wore found to develop invariably from the cut below the bud. In a 
determination of the proper length of cuttings It was found that 0.5 cm. (0.2 in.) 
above the bud and 2 cm. below were the minimums in order to have sufficient 
nutriment for the initial development. In comparing the oblique with the 
square cut, the author found that the latter was most satisfactory. The partial 
rc 3 moval of bark or wounding in any manner was found to be detrimental to 
the cutting. In a comparison of horizontal, oblique, and vertical bedding, the 
best root development was obtained from cuttings placed in an upright posi- 
tion. Negative results were obtained In a test of the value of immersing cut- 
tings in nutrient solutions for 24 hours previous to planting. The best growth 
occurred in the control lot 'which was in distilled water. In comparing clean 
sand V. sand supplemented with clay as growth media for cuttings, the best 
results were obtained with the mixed material. Splendid growth was obtained 
in a mixture of two parts of sand and one part of market garden compost 

Fruit growing in Syria and Cilicia, Gourauu (Ret\ Hot, Apph and Agr. 
Colon,, 1 iW2t), 7^0, S, pp. 129-11^8), — Data are presented relative to fruit cul- 
ture in Syria and Cilicia with particular reference to species and varieties, 
methods of propagation, and cultural i)ractices. The author concludes that 
fruit growing in those countries is, on the whole, in a most nidimentary state. 

Pomological study of some Philippine fruits, L. R. Vti.lanuf.va {Philip- 
pine Agr., 9 (1920), No. pp. 97-110, plff. 3). — Several species of Philippine 
fruits, for the most part indigenous to the islands, are technically described and 
carefully rated as to their probable value. The investigation was conducted 
with a view of finding species which w’ould merit propagation and distribution 
throughout the islands. 

Coloring citrus fruit, 1j. A. TIawkins (Fla. Crcnrer, 25 (1922), No. 2, p. 5, 
fig. 1). — description is given of a successful method of hastening the yellowing 
of certain citrus fruits which attain an edible condition before assuming a full 
color. The active agent in the process is an undetermiiu'd gas, easily generated 
in ordinary kerosene stoves operated under conditions of imperfect combustion. 

The bud sport origin of a new pink-fleshcd grapefruit in Florida, T. R, 
Robinson (Jmtr. Heredity, 12 (1921), No. 5, pp. 19Jf-198, figs. 3). — An account of 
the origin of the pink Marsh grapefruit, a hud mutation from an ordinary 
Marsh tree growing near Oneoo, Fla. The color the flesh in midsea son is 
described as a beautiful pink gradually fading in later season to an amber hue. 

A physiological study of grapefruit ripening and storage, L. A. Hawkins 
(Jotdr. Agr, Research [T. 8.], 22 (1921). No, 5, pp. 263-279, fig. 1).—Jn continua- 
tion of the previously noted studies (E. S. R., 44. p. 639), this paper discusses 
the effect of harvesting grapefruit at monthly intervals upon the acid and sugar 
contents. Bas('d on analyses made directly upon the receipt of the fruits in 
Washington, D. C., and during storage at 32® and 70® F., data are presented in 
tabular form both upon the changes occurring on the tree during the ripening 
period and upon those changes o<*curring in the warm and cold storage. 

The results of the analyses made preceding storage indicate that acidity 
decreases as the season advances, accompanied by a rise in the percentage 
of total sugars. The percentages of dry matter and of peel were highest in 
the fruits of the first harvest, decreasing sharply during the succeeding month, 
and followed thereafter by comparatively slight changes. Analyses of the 
warm and cold stored fruits substantiated the results presented in the previous 
paper. 

In a test of the possibility of controlling pitting, fruits subjected to a curing 
process at 70® F. and an approximate humidity of 60 per cent previous to being 
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placed in cold storage were much freer from this blemish than untreated fruits. 
The author suggests the desirability of gathering grapefruit slightly before 
maturity, ripening in storage, in order to obtain a sweeter and more palatable 
product. 

Pineapple culture in Florida, E. D. Vosbury and J. R. Winston (V, B, 
Dept, Agr,, Farmers* BuL 1237 (1921), pp, 35, figs, ) .—Beginning with a 
general discussion of the pineapple industry in Florida, including history, geo- 
graphical distribution, climatic and soil requirements, varieties, culture, har- 
vesting, marketing, and pests and diseases, the authors point out the general 
decline of the industry, discuss causes, and suggest methods for its restoration. 
The three chief causes of the failure of the pineapple industry in Florida are 
believed to be (1) depletion of the soil liumus from continuous tillage and con- 
sequent exposure to the tropical sun, (2) increase of wilt due to the attack 
of nematodes, and (3) the use of inferior slips in establishing new plantations. 
Experimental evidence has indicated that tlie growing of Natal grass, a practi- 
cally immune plant, for a period of at least two years will largely reduce the 
nematodes and at the same time restore sufficient humus to the soil to enable 
the growing of a satisfactory crop. It is recommended that only vigorous, 
carefully selected slips be used for propagation. 

Pollination of lilbcrts, C. E. Sciiitsteb (Oreg. (iroircr, 3 (1022), No, 0, pp, 3, 
5, 9, fig. 1). — A paper pointing out the necessity of interplanting tilberts, since 
none of the varieties now grown in Oregon are considered self-fertile. It is 
recommended that Barcelona, the most important variety, he interplanted with 
Du Chilly and other varieties. Mixed plantings are advised as a general rule, 
and such varieties as (Jlackainas, Daviana, Cliaperonc, and Alpha are suggested 
for this purpose. 

First report of the tree protection c^xamining board for the biennial 
period ending June 30, 1021, W. K. BnirroN (Connecticut Btate Btn, Bui, 
231 (1021), pp. 339-350, fig. 1). — The text of an act which i)ocamc effective 
July 1, 1919, requiring the examination of all parties wishing to practice tree 
repairing or spraying on a professional basis in the State of Connecticut is 
given, and operations under the act arc noted. 

FOEESTEY. 

The present situation in forestry, with special reference to State for- 
estry, J. W. Toumey (Bcicnrc, n. «cr., 54 (1921), No, 14 O 6 , pp, 550 ■'566). — In this 
address, delivered in the School of (Utizenshlp, Yale University, in October, 
1921, the author depicts with clear vision the status of forestry in the United 
States as a wdiole and In Connecticut in particular. He believes that the aban- 
donment of farm areas in Connecticut was closely associated with the exhaus- 
tion of merchantable timber from the farm woodlots, and that tlie future de- 
veloynnent of agriculture, except in certain highly productive areas, must be 
correlated with constructive reforestation. 

Tenth annual report of the State forester to the governor for the year 
ending December 31, 1920, F. A. Elliott (Oreg. Btate Forester Ann. kpt., 
10 (1920), pp, 60, figs. 8), — Fire protection, as in the preceding year (E. S. R., 
43, p. 747), cbntinues to be the principal feature of the report. A forestry pol- 
icy for the State, approved by the State Board of Forestry, is outlined and dis- 
enssed. 

Annual report of the director of forests for the year ended June 30, 
lp21, E, H. F. Swain (Queensland Dept. Pub. Lands, Ann. Rpt. Dir, Forests, 
1921, pp, 45i pis, 2), — A report of the year's activities of the Queensland Forest 
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SeiTice, including the usual statements (E. S. K., 44. p, 742) relative to changes 
in areas; silvicultural operations; forest protection, including a study of the 
red cedar twig borer; surveys; and general administration. Appended to the 
report Is the first published forest map of Queensland, showing an approximate 
total area of 24,000,000 acres of commercial forests. 

Government forest work in Utah (f/. S, Dept. Agr., Dept. Circ. 198 {1921), 
pp. 31, fig. 1). — This Is a small pocket-size pamphlet presenting information 
relative to the 7,421,191 acres embraced in the National Forests of Utah, and 
discussing various activities of the Forest Servh^e in their administration. 

Handbook for campers In the National Forests in California ( ( '. i8. Dept. 
Agr., Dept. Circ. 185 {1921), pp. 1/8, figa. 11). — Following a presentation of 
information relative to the location, size, accessibility, and principal features of 
each of the many National Forest areas in California, suggestions are offered 
to provspectivc campers relative to outfits, transportation, fire precautions, etc. 

Spanish terms for forest rangers, compiled by W. Shfj^ard {V. 18. Dept. 
Agr., Foreftt Set'V.. 1921, pp. Uf]-\-H'^10). — A small handbook of Spanish terms 
and tludr English equivalents, prepared in multigraphed form for tlie use of 
forest officials, particularly in their relations with Spanish-sr^eaking peoples of 
the Southwest. 

Forest mensuration, II. H. Chapman {New York: Jolm Wiley d* ^ons. Jnc. : 
Lmidvn: Chaimon rf Hall, lAd., 1921, pp. XXfl-i-553, figs. 88). — This text, dc- 
signc<l for (he uh(j of thc‘ forestry student, forest owner, and timber operator, 
is i»repared in three parts, (1) the measurement of felled timheu’ and its prod- 
ucts, (2) the measnreinent of standing timber, and (3) the growth of timber. 
Although prepared as a successor to Forest Mensuration, by Graves (K. R. R., 
j). 340), the form of prwentation and much of the subject matter is en- 
tirely new. 

(\>itonwood for lumber production {Jou a tSfa. Dpt. 1920, p. 49 ). — Measure- 
ments obtained in over 100 cottonwood plantations in various localities in Iowa 
indicated a volume production In mature plantations of 35 years and over of 
from 25,000 to 50,000 board ft. per acre. This species Is deeiiaHl of particular 
value on lands subject to overflow at certain seasons of the year. 

The maples, .1. S. Tj.lick {Amer. Forestry^ 28 (1922), Xo. 337, pp. 12-19, 
ftgs. H). — An illustrated, descrijitive account of six maple species, .leer sac- 
charum, A. saerharinum, A. riUirum, A. pcnnsylvanicum', A. spicatnm, and A. 
negundo, known resi)ectlvely as sugar, silver, red, striped, mountain, and 
ash-leafod maples. The distinguishing characteristics of each species are 
pointed out. 

[The iiniiortance and distribution of western yellow pine], C. H. Shat- 
TiTcK {V. S. Dept, Agr. Bui. 1003 {1921), pp. 1-^13, figs. 2). — In an attempt to 
emphasize the importance of better utilization of the stinnpwood of western 
yellow pine {Pinus pondcrom) , data are presented showing the wide range 
and extensive stands. It is stated that approximately 350,000 acres of this 
species are logged each year. Dividing the range into five areas (1) Arizona 
aUd New Mexico; (2) California; (3) Oregon and Washington; (4) Idaho, 
Montana, and Utah; and (5) Colorado, South Dakota, and Wyoming, esti- 
mates are given of the acreage and stand in each of these areas. 

The average volume of stumjwood for the entire area is estimated at 2.5 
cords per aero. It was observed that a large percentage of the stumps did not 
contain sufficient resin to render their utilization worth while. 

American storax production: Hesults of different methods of tapping 
red gum trees, E. Gerey {Jour. Forestry, 19 {1921), No. 1, pp. 15-24, fiffs. 4).— 
An account of an Investigation in the production of storax from the American 
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red gum {Liquidmibar $turaciflua) ^ in which tiie yields resulting from three 
methods of tai)ping are recorded and supplemented by microscopic studies of 
the wood from typical trees of each treatment. 

Of the three methods employed, namely, girdling and perpendicular and 
horizontal tapping, the last gave much the largest yield. Girdling not oply 
gave a small yield but caused the ultimate death of the tree. In examining 
the wood structure it was found that more wood tissue and gum ducts were 
formed about the short horizontal wounds than in either of the other two 
operations. Practical recommendations for obtaining increased yields by care- 
ful placing of the cuts and by frequent scariflcatlon of the wounds are in- 
cluded. 

Preliminary volume tables for second-growth redwood, D. Bruce {CaU- 
fomia Sia. Bui 3S4 {1921) ^ pp. 235-2*37). — Two volume tables are presented, the 
first of which is based on merchantable height to 5 in. at the top and the 
second on the total height. The second table was derived from the first by 
studying the length of toi> above 5 in. for various diameters and lengths. 
The data are based upon measurements originally obtained by the U. S. De- 
partment of Agricnlture for use in an earlier publication (E. S. II., 14, p. 971). 

The American walnuts, J. S. Illick (American h'orcBiry, 27 (1921)^ No. 335, 
pp. 699-704, ftps. 14). — Four species of walnuts, Juglans nigra, J. cincrea, J. cali- 
fornica, and J. rupcstris, native of North America, are described and illus- 
trated. 

DISEASES OF PLANTS. 

Botany and plant pathology {fowu Sfa. Rpt. 1920, pp, 31-35). — Summary 
accounts are given of studies on various plant diseases, among them oats rust, 
cabbage yellows, blackleg of cabbage, corn root rot, and Septoria leaf spot of 
wheat, and on potato seed treatment. 

Biological studies of the crown rust of oats showed that this fungus would 
Infect species of Holcus, Alopecurus, Lolium, Festuca, Phleum, Authoxanthum, 
Arrhenathenini, Dactylis, and Beckmann ia. As many of those grasses are 
perennial, it is thought that they may carry the rust from season to season. 
Studies of cnnvn rust of oats collected in 18 localities in the western United 
States showed A^ery little difference in behavior in response to different varie- 
ties of oats as compared with that observed for the species In Iowa. 

Comparative tests of corrosive sublimate and formaldehjTle for the control 
of blackleg of cabbage are said to indicate that soaking tlic seed for 20 minutes 
In a 1:1,000 solution of corrosive siihlimale is to be pr(*ferred as a treatment 
for this seed-borne disease. 

Studies were continued on the relation of discoloration of seed corn to 
certain diseased conditions. 15or-to-row plantings were nuule of discolored and 
not discolored grain for comparison, and it A\as found that the behavior In 
the germlnator was not always confirmed in field tests. The relation of barren 
stalks and broken shanks to seed condition was investigated to some extent, 
and an attempt was made to correlate spindle sprouts and the presence of stem 
lesions due to Fusarium spp. 

Field trials of the hot formaldehyde treatment of .seed potatoes are said to 
have been very successful. 

A survey of the wheat scab situation in 45 counties showed that the yield 
of spring wheat was reduced by this disease to the extent of 15 per cent, and 
winter wheat suffered losses to the amount of about 11 per cent. 

Dep^ment of botany and bacteriology, D. B. Swinole (Montana Bia. 
Rpt: 1920, pp. 24, 25).— The author reports progress made in Montana in the 
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eradication of barberry bushes for the control of cereal rust. A brief account 
Is given of studies made of fungi isolated from potato tubers, about 100 cul- 
tures having been obtained. Of these a number were eliminated, but work 
is in progress on the remainder, which apix^ar to be specdos of Fusarium. An 
account is also given of investigations which have been in progress for some 
time on the brown bark spot of fruit trees, and the work is believed to have 
been (iarried on sufficiently to show that the disease is connected with some 
condition of the soil. 

Investigations are reported on the effect of arsenic on species of bacteria that 
inhabit the soil and are responsible for Important chemical changes, such as 
ammonificatlon and nitrogen fixation. It was found that all the arsenical 
compounds used were germicidal, but in different degrees. When those com- 
pounds were applied to soils in a strength not quite sufficient to kill the or- 
ganisms, the normal functions such as growth, gas formation, etc., were in- 
hibited. Different species of soil organisms W(*re found to differ greatly in 
their sensitiveness to arsenical compounds. 

Preventable plant diseases {Terns Sta, Rjd. 19^0, pp, 32-^6, fig. 1). — Notes 
are given of a number of plant diseases, with suggestions for their control. 
Ann^g the diseases mentioned are wilt, anthracnose, stem-end rot, and blos- 
som-end r<jt of watermelons, cotton root rot, pink root of onions, black mold of 
ear corn, and storage diseases of sweet potatoes. More complete details of 
investigations of some of these diseases have already been noted (E. S. R., 45 
pp. 50, 247). 

The author states that experiments earrled on during the period covered by 
tlie report indicate tiiat the early blight and leaf firing of tomatoes can be 
controlled by spraying with a 4:4:50 Bordeaux mixture witlumt (apparently 
delaying the curliness of ripening. Sngar-tbrougli gourd was found to be 100 
per cent resistant to wilt. 

Parasitic plants as enemies to crop.s, M. ,T. Nakasimuan {Jour, Mysore 
Apr. and FJxpt. Union, 2 {1920), No. 1, pp. t8-20). — Mention is made, among 
root parasites, of ^triga lutea on rogl, jola, and sugar cane, Balanopliora on 
coffee, and sandal on various crops ; among stem parasites, Loranthiis on mango 
and Viscura on Casnarina. Stem and leaf parasites include Cuscuta and 
Cassytha, which occasionally attack avare and ragi, also Acacia plants near the 
fields. 

Diseases and pests of cultivated plants in J>utch East Indies during 

1910, C. .T. J. VAN Hall {Dept, handh., Nijr. cn Handel [Dutch East Indies), 
Medcd, Inst Plantenzicktcn, No, 39 {1920), pp. Employing the plan fol- 

lowed in previous reports (E. S. R., 41, p. 544), the author follows up a 
short general review with an account of diseases and pests of cultivated plants 
of economic importance. 

A study of the toxic action of fungicides to parasitic fungi {Neiv II amp- 
shire lita, Bui. 198 {1921), pp, 8, 9), — ^FTeliminary to studies on the value of 
fungicides to destroy sixires, investigations have been conducted on the cardinal 
temperatures of germination of spores of the following: Cronartium Hhicola, 
Oymnosporangium clavipes, Puccinia antirrhini, P, rnalvacearum, and Uromyces 
caryophylUnus, The minimum temperature of germination was found to vary 
from 8 to 9® C., the maximum from 19 to 30®, and the optimum from 10 to 10®. 

A study of certain fusarial diseases of plants, E. F. Hopkins {Missouri 
8ta, Bui, 189 (1921), pp, SO, SI). — A report is given on the relation of hydrogen- 
ion concentration to the reaction of Oibberella saubinetii, the cause of wheat 
scab and corn root rot. The organism Isolated from wheat was found to grow 
in both liquid and solid media In which the acidity was varied in different ways, 
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Showing that it has a very wide range of tolerance for hydrogen-ion concentra- 
tion. Oonidlal production by this organism increased markedly as the hydro- 
gen-ion concentration increased. Two series of experiments on the relation of 
the hydrogen-ion concentration of the soil to seedling infection of wheat by 
O. »auhinetU showed that when two different acids were used in adjusting the 
soil reaction a iniiiimum was present in the acidity-infection curve at pH 5.5, 
which is said to be a not unusual soil reaction. 

A field test on varietal susceptibility of various kinds of wheat to wheat 
scab were carried out. It appeared that although none of the varieties listed 
were scab free, some showed a much greater amount of infet'tion than others, 

Preliminary experiments on the corn root rot showed, ns in the case of wheat, 
that the acidity-infection curve showed a minimum. 

Notes on some polemoniaceous rusts, O. R. Orton (Myoologia, 11 (1919), 
No. 4i PP- 168-180). — ^The author was obliged during the study of the genus 
AlJodus (E. S. R., 36, p. 542) to reinvestigate some polemoniaceous rusts. The 
results, which are embodied in the present report, are here divided into three 
groups related, respectively, to A. giliae, A. douglasii, and other outstanding 
species. 

Rostronitschkia, a new genus of Pyrenomycetes, H. M. Fitzpajbick 
(Mycologia, 11 (1919), No. 4, pp. 163-167, pi. 1). — A fungus parasitic on leaves 
of Gesnet^ia alhifiora, collected in Porto Rico in 1915, is technically described 
as a new genus and species under the name R. net'vincola. 

Alternaria on leaves of Nicotiana plumbaginifolia and Datura stra- 
monium, S. N. Bal and H. P. Choudhuby (Jour, Dept. Sci., Univ. (JO'lcutta, 
2 (1920), Bot., pp. 6-9, pi. 1 ). — fungus found on N. plumbagini folia is de- 
scribed and classified as identical with or closely related to A. violae; one found 
on older leaves of D. stramonium is identical with A. aolani. 

A new Balansia on Cyperus, C. W. Edgeuton (Mycologia, 11 (1919), No. 5, 
pp. 259-261, pi. 1). — ^Fruiting parts of C. virens were found to be attacked 
severely by a Balansia, which is described as a new siKHiies under the name 
B. cyperi. 

Orain smuts investigation and control, E. F. Hopkins (Mmouri ^ta. Bui. 
189 (1921), p. 31). — ^The bydrogen-ion concentration as related to the germina- 
tion of cereal smut spores was investigated, and the maximum and minimum 
concentrations were determined for Ustilago hordei, U. levis, and TUletia leris. 
It was found in tlie case of V. hordei and V. levis that with increasing hydro- 
gen-ion concentration there was an increase in tiie number of sporidia, and 
roughly the increase In the number of sporidia was inversely proportional to 
the percentage of germination. 

Yellows-resistant strains of cabbage (Iowa Sta. Hpt. 1920, p. 49). — Excel- 
lent progress is reported in developing a yellows-resistant strain of Copenhagen 
market cabbage, a field trial for resistant strains showing a stand of 78 per 
cent as compared with 80 i>er cent from commercial seed. 

A possible causative agent for the mosaic disease of corn, L. O. KiTNKKi.r 
(Hawaii. Sugar Planters' Sta., Bot. Ser., Bui., 3 (1921), No. 1, pp. 44-58, pis. 
12, figs. 2). — The author gives the results of investigations on the nature, 
varietal susceptibility, etc., of mosaic disease of corn and reports observing 
intracellular bodies invariably present In disease cells of mosaic corn plants. 
These bodies are irregular in shape and always occupy a position on or near 
the host cell nucleus. Their distribution corresponds exactly with the distribu- 
tion of the light green color in diseased leaf tissue. The bodies of corn mosaic 
are said to show very little resemblance to the plasmodia of Plasmodiophora 
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hrassicae. None of them have been grown in pure culture, and final proof 
that they are etiologically related to mosaic has not been produced. 

Corn mosaic Is said to be similar, if not identical with, the yellow stripe 
disease of sugar cane. In the experiments carried on a considerable number 
of varieties of coni have been found susceptible to the d*ls(Mise, and although 
sevenil are somewhat resistant no variety is known to he entirely immune. 

Control of downy mildew of lettuce {loua liiia. Rpt. J920, pp. 49 ). — 

It is claimed that experiments <‘arrie<i on at the station indicate that this 
disease is primarily a seedling one, and that if the plants are given two appli- 
crations of Bordeaux mixture as soon as they are above ground the disease 
will ordinarily be controlled. Studies hove also shown that the same fungus 
lives on wild lettu<‘e, and the eradication of tliis w(‘ed from areas adjacent to 
greenhouses an<l hotbeds is important. 

Relation of soil temperature and other factors to onion smut infection, 
J. C. Walker and L. H. Jones {Jour. Agr. Research [U. 22 {1921), No. 5, 

pp. 235-262, plH. 3, figs. 2 ). — In a contribution from the Bureau of Plant Indus- 
try, U. S. Department of Agriculture, a d€JScription is given of an investi- 
gation on the occurrence of union smut due to Urocystis eepulae in relation to 
climate and cultural practices. This disease is said to be an important eco- 
nomic factor in nearly all northern onion-growing sections of the United 
States, while in the soutlicrn onion-growing sections it is of little or no conse- 
quence. 

Investigations by the authors show that the cotyledon of the onion is sus- 
ceptible to attacks by the onion smut organism up to the time it attains full 
growth. Cotyledons remaining free from infection during this period become 
resistant and serve as a barrier to subsequent invasion of the embryonic 
region of the true leaves. 

Experiments were conducted to determine the relation of soil moisture, air 
temperature, and soil temperature to smut infection, and it appears that soil 
moisture is not a serious limiting factor in the occurrence of the disease. The 
relation of soil tem])erature was studieil in a soil temperature tank, and it was 
found that seed germination and growtli took place over a range of soil tem- 
perature from 10 to 31° C. Most rapitl seed germination and development of 
tops occurred at soil temperatures of 20 to 2r)°, w^hile as a rule the best de- 
velopment of roots owurred below 20°. A high iK^rc*entage of plants grown on 
smutted soil were infected at soil temperatures ranging from 10 to 25°, there 
was a decided reduction in the infection at about 27°, and complete freedom 
from the disease resulted at 29°, 

The relation of variations in air temperature to the development of tlie 
disease was studied, and it was found that high air temperature alone was 
insufficient to check the progress of the disease. Comparing the development 
of the disease in plants grown in air and soil temi)eratures of from ID to 
20° and at 24 to 28° a high i)ercentage of cotyledon infection was observed in 
both cases, but at the higher temperature the plant tended to outgrow the 
disease, growth being associated with more rapid top development, which 
apparently enabled the plants to slough off the smutted cotyledons before in- 
fection of the first true leaves occurred. Successful outdoor planting at Madi- 
son, Wis., made In inoculated soil, resulteil in a gradual reduction of infec- 
tion as the season advanced and the soil temperature rose, and there was 
complete freedom from smut when the daily mean soil temperature to a depth 
of 2 in, remained at or slightly above 29° for two or three weeks. 

An examination of records from one of the important southern onion sec- 
tions showed that during a good share of the critical period for onion smut 
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infection the mean air temperature, and probably that of the »oil, was auffi- 
ciently hij?h that no disease resulted. It is ctmcluded that even thoujjrh the smut 
organism were introduced in southern onion sections, its development would 
be prevented or greatly minimized by the prevention of infection due to high 
temperature and by the rapidly developing tops outgrowing the disease. 

Disease of clilli pepper (New Mesoico Sia, Rpt. 1920 ^ pp, 12, IS). — A report 
is given of an investigation of the chill blight (E. S. B., 42, p. 844), with data 
regarding subsequent investigations on tlie correlation existing between the 
occurrence of the disease and the amount of moisture present in the soil. 
Plants grown in soils with less than 12 i>er cent moisture do not api>ear subject 
to the disease, while an abundance of the disease was noticed in every case 
where the soil moisture was above 12 i)er cent. To determine the actual rela- 
tions between soil moisture and the disease a series of experiments, which 
are briefly outlined, has been inaugurated covering a wide range of soil 
moisture. 

Relation of mosaic to running out of potatoes in Minnesota, F. A. Krantz 
and G. B. Bisby (Minnesota Sta. Bui. 197 (1921), pp. 31, figs. 19). — Some of the 
results are given of investigations that have been in progress for a number of 
years on the nature of “ running out ” of potatoes and the way in which it is 
transmitted. The authors state that probably the most important factor in 
Minnesota is the mosaic disease, and for the more severe symptoms they have 
used the term “ mosaic dwarf.” 

Mosaic is not considered a new disease of potatoes, and it is believed to have 
been introduced into this country through the importation of varieties. Mosaic 
dwarf is said to be perpetuated from year to year by planting tubers from dis- 
eased plants. It may be transmitted artificially liy transferring the Juice from 
diseased to healthy plants or by grafting a portion of a diseased plant on a 
healthy one. The virus producing the disease was not found to spread through 
the soil when healthy and diseased plants were grown side by side with their 
roots allowed to intermingle. Some evidence is presented to show that healthy 
plants will not contract the disease if Insects are excluded froDJ them. A large 
number of varieties of potatoes have been tested, and no varieties were found 
to be immune from mosaic dwarf. Selections to Isolate resistant strains within 
varieties failed. It is thought possible to control mosaic by growing disease- 
free seed stock in a plat isolated from possible sources of infection. 

A contribution to a check list of sugar cane fungi, compiled by E. L. Caum 
(Hawaii. Sugar Planters' Sta., Bot. Ser,, Bui, 3 (1921), No. 1, pp. 66--97, figs. 
7). — ^A list is given of fungi which have been reported as occurring on sugar 
cane, either as parasites or saprophytes, the fungi being listed alphabetically by 
genera. 

Three major cane diseases: Mosaic, sereh, and Fiji disease, H. L. Lyon 
(Hawaii. Sugar Plaaiters' Sta., Bot. Ser., Bui, 3 (1921), No. 1, pp. 1-43, pU. 4, 
figs. 27). — Descriptions are given of mosaic, sereh, and Fiji diseases of sugar 
cane. Of these diseases, which are said to be infectious, only the mosaic disease 
is definitely known to occur In Hawaii. No cane variety grown commercially in 
Hawaii is known to be immune to mosaic, but a few varieties are quite re- 
fdstant to the disease. This disease, it is said, may be controlled by the use of 
resistant varieties, and by planting cuttings from healthy canes. 

The sereh disease, which was previously reported as occurring In Hawaii, Is 
now b^ieved not to be present in that territory. The causative factor of this 
disease is not definitely known, nor has the disease any strictly unique symp- 
toms by which it can be readily differentiated from other diseases. Sereh 
causes a pronounced stunting of the stools in some varieties of sugar cane, and 
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tlie growth of adventitious roots from the aerial nodes is often induced by this 
disease. It is said to be transmitted through cuttings, the symptoms becoming 
more pronounced in each succeeding generation. Tlie use of resistant varieties, 
the planting of healthy canes, and the abandonment of ralooiiing, are said to be 
methods of control. 

The Fiji disease, which oiicurs in New Guijiea, Australia, Fiji, and the Philip- 
pines, may be recognized by the pronounced swellings or galls in the vascular 
bundles of the stems and leaves. A foreign body, simulating a plasmodlum, 
occurs in each cell of tlie gall tissue, and is considei*ed to be the parasitic agent 
responsible for tlie disease. The author states that the disease is controlled In 
Fiji by planting resistant varieties, by using cuttings from bealtliy canes, and 
replanting all lields after but one ratooning crop. 

Morphological studies of the Pythium-like fungi associated wdtti root 
rot in Hawaii, C. W. (Ukckntku (Ha wait Sufnir PlanterH^ Bot, BuL, 
3 {1921) t No, i, pp. 59-65, pis. 8), — In continuation of studies on a Pylhiiiin-like 
root rot of various plants in Hawaii (E. S. It., 44, p. 47), the author lias made 
further invesLigatioiis, particularly on a root rot disease of sugar cane com- 
monly known in Hawaii as Laliaina disease. He has found the fungus to be 
morphologically identical with Itheosporangium aphanodemiatus (B. S. It., 33, 
p. 048), but prefers to classify the fungus in the genus Pythium and refers it to 
P. hutleri. The Pythium-like fungus previously reported as associated with the 
root rot of pineapples and rice is said to be similar in its morphology to that 
occurring in sugar cane. The fungus previously reported as causing a root rot 
of taro was found to be a could ium-producing Pythium. 

Fiji disease controlled by seed selection {Bugar Cent, and Planters News, 
2 iJ921), No. 8, pp. 335, ^d6’) -letters published from D. K North and O. A. 
Itelnking indicate that Fiji disease has been brought under control in Fiji 
mainly by seed selection, and that infection from the soil is not to be feared, 
but that danger exists of propagating the disease by cuttings and possibly of 
infection from plant to plant, perhaps by means of insects ns carriers. Cut- 
tings brought from Mindoro and Culnmba to Los Banos, and planted on the 
side of the mountain where no sugar cane had been growing, produced in each 
case a plant showing typical Fiji disease. 

Yellow stripe or mosaic of sugar cane, O. A. Rein king (Sugar Cent, and 
Planters' News, 2 (1921), No. 5, pp. 190, 191). — The author has been able to 
confirm tlie stateiuout (K. S. II., 46, p. 46) regarding tlie pre.serice of yellow 
stripe on sugar cane, this disease having been identified in many suspected cases, 
especially on seedling cane grown at the College of Agriculture at Los Banos 
and elsewhere. 

The trouble is most severe on T^huina cane. Others are affected. Philip- 
pine cane does not show very severe attack. 

Another foreign cane disease recently imported [into the Philip- 
pines], H. A. Lee and M, G. Medalla (Sugar Cent, and Planters' News, 2 
(1921), No. 5, pp. 193, 194 ). — Some sugar-cane varieties imported late In 1919 
or early in 1920, planted on the Tagawa estate near San Mateo, Rizal Province, 
among commercial canes, developed in April a leaf stripe said to be not Identi- 
cal with the yellow stripe noted previoindy (B. S. R., 46, p. 46) as already 
prevalent in that locality. The disease is treated in this statement as identical 
with downy mildew, said to be present in Taiwan, Fiji Islands, and Queens- 
land, and to cause losses ranging from 5 to 15 per cent each year. Protective 
measures are outlined. 

XMsease notes of 1921; outlook for next season, H. C. Thomas (Ohio 
Sia, Mo. Bui, 6 (1921), No. 9-10, pp. 153-157).— A, brief review is given of the 
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plant disease situation during 1921 with reference to diseases of fruits. On 
account of the freeze early in the year, the fruit crop throughout a oonsiderabie 
portion of the State was more or less of a failure and as a result the usual 
attention was not given orchards. On this account the author believes that the 
season of 1922 will be characterized by the presence of many diseases resulting 
from the amount of infectious material that has been allowed to accumulate 
in orchards. 

Fire-blight distributors, II. C. Trehbrne {Brit, Columbia Dept, Apr, Ann. 
Upt,, H {1919), p. 50), — Preliminary studies to determine what insects spread 
fire blight gave negative results In case of most insects with which experiments 
were conducted. Empoasca mali, Aphin mail, and Lygm praUenMis have been 
shown to be blight distributors. Otliers more or less concerned in fire blight 
distribution include ants, honeybees, click l>eetles, apple aphis, and bark beetles. 

Apple blister canker and its control, J. 1). Luckkit {New York titate Bta. 
Bui, 485, pop, ed, {1921), pp. 3-12, pis. 7). — This is a popular edition of the 
bulletin previously noted (E. S. R,, 45, p. 052). 

Plum blotch, a disease of the Japanese plum, caused by Phyllosticta 
congesta, J. W. Roberts (Jour. Apr. Research [U. S.], 22 (1921), No, 7, pp, 
S6^)-^70. pi, 1, lips. 2). — In a contribution from the Bureau of Plant Industry, 
U, S. Department of Agriculture, the author descril)es a plum blotch that has 
recently been found in Georgia. In addition to the fruit, the leaves and possibly 
the twigs are affected. The lesions resemble those produced by P, solitaria on 
the apple. 

The fungus, P. congesta, was Isolated from diseased fruits and leaves and 
grown in pure culture. Inoculation experiments resulted in characteristic 
lesions in both healthy fruits and leaves. The author considers that P. con- 
gesta Is not identical with P, solitaria, though greatly resembling it. 

Macrosporium growing on Citrus medica acida and other species of 
Citrus, S. N. Bal (Jour, Dept, 8ci., Univ, Calcutta, 2 (1920), Bot., pp. 1, 2, pi. 
1), — A leaf fungus, apparently both superficial and intracellular, on C, medica 
acida and Citrus spp. is briefly noted. The fruits are reduced as to both num- 
ber and size by the attack. The fungus is said to be closely allied to M, solani, 
or perhaps identical therewith. 

Exoascus on Nephelium litchi, S, N. Bal (Jour, Dept. Sd., Univ. Calcutta, 
2 (1920), Bot., pp. 3-5, pi. 1). — Descriptive discussion is given of a local attack 
on leaves of N. litchi by a fungus said to be identical or closely related with 
Eatoascus deformans, which is briefly discussed in this connection. 

Diseases, of the oil palm in West Africa, E, M. WAKEFiErn (Roy. Bot. Card. 
Kew, Bui. Mine, Inform,, No. 9 (1920), pp. 306-308, pi. 1). — Oil palm diseases 
reported as now common, and widely distributed include a trunk rot ascribed 
to Oanoderma sp. A^ bud rot is indicated of unknown causation from which 
palms do not recover. The possible agency of boring beetles is briefly 
discussed. 

Pineapple fungus or enfant de pin or wabadon, J. H. Faull (Mycologia, 
11 (1919), No. 5, pp. 267-272). — The author has brought together the available 
information regarding Fames ogMnalis in America. 

An nndescribed timber decay of hemlock, E. West (Mycologia, 11 (1919), 
No. 5, pp. 261-^66). — A rot destroying dead hemlock timber near State College, 
Pa., during recent years seems to be constantly associated with sporophores of 
Polyporus tsugae. Though at first a sap rot, it eventually invades the heart- 
wood. Primarily a cellulose destroyer. It soon attacks also lignifled structures. 
The rot is said to be very similar to that caused by P. boreaUs in the same 
boat. 
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Selection In Hevea, R D. Randb {Dept^ Landh,, Nijv, m Handel [Dutch 
East Indies]^ Meded. Inst. Plant cficickten, No. 42 U920), pp. JI4, figs, ^). — An 
account iR given of experiments made at Buitenzorg, which are claimed to have 
resulted in the isolation of high-yielding trees resistant to brown bast. The 
plan, as applied to trees giving a higli yield, consists simply in overtapping the 
trees until those which are susceptible to brown bast develop that disease, thus 
indicating the resistant individuals, which are then to be used for the purpose 
of propagation. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Two years with the birds on a farm, K. H. Fouiutsii {Mass. Dipt, Agr., 
Earn. Omithol. Bui. 4 {1920), pp. 42, pis. S, figs. 5). — This bulletin is based upon 
observations conducted at Wa reham, Mass., previously reported (K. S. K., 
15, p. 228). 

[Report of the department of] entomology {loiva Sta. Rpt. 1920, pp, 
39-42 ). — Observations indicate that curly dock is an important host plant of 
the pototo leafliopper. Scattered females were observed on dock several days 
previous to their appearance on the potato and were found living and producing 
on this common weed long afU’r the late potatoes had been killed by frost. 
There was found to be but one complete generation and a partial second during 
the year. The overwintering females had an unusually long oviposition period, 
living until the first week in xXugust and t)roducing as high as 140 fertile eggs, 
whereas but few eggs were laid by the summer generation of females. Further 
experiments on the relation of the leafliopper to tipbuni and the control of 
the leafliopper are coiisider(‘d. A progrovss report of tlu‘ season’s work, by 
Fenton, has been noted (K. S. II., 45, p. 152). 

Life history studie.s during th(» year of a native (!orn borer related to the 
Kuropean corn borer definitely proved that there are two (‘oinplete generations 
in Iowa. 

A study of the honeybee revealed the fact that half of the bees of colonies 
under observation made 12 or les.s trips a day, while the other half made from 
12 to 24, the average for all being 13 trips. The longest time recorded for a 
round trip was 3 hours, but the average was about 45 minutes. Exactly half 
of the records showed less than 30 minutes spent in the field, while the average 
was 34 minutes. Over half the records showtN^l less than 5 minutes spent in 
the hive between trips, although the average was 11 minutes. The average 
lime of beginning work in the field was found to be about 8 a. m. and the aver- 
age time of quitting was shortly after 6 p. m., making a 10-hour working day. 
It was found that a bee can carry a load of ripe honey equivalent to more than 
90 per cent of its own weiglit. Bees taken from an issuing sw^arm were found 
to carry honey to tlie extent of thrf»e-fourths of their own weight, so that in 
determining the number of bees in such a swarm, one should allow only 3,000 
to the pound instead of 5,500, as is the case when the bees are empty. The 
weight of pollen loads carried by bees was found to vary with the source, 
ranging from 12 mg. for elm and corn up to 25 mg. for apph's and 30 mg. for 
hard maple. Thus the maximum load of pollen was found to be about one-third 
of the weight of the bee and less than half that of a maximum load of nectar. 
Some bees were found that carried both pollen and: nectar on the same trip 
when working on certain kinds of honey plants. 

[Report of the division of entomology at the Missouri Station], L. Hase- 
MAN »T AL. (Misaouri sta, Bui, 189 (1921), pp. 55-^8, fig. f).— Although the year 
1920 was an abnormal one as regards development of the Hessian fly and of 
the crop, it was shown by tests in 8 localities that the fly free dates worked 
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out are effective for fly control and safe for maximum yield if the soil and 
seed bed are proper. 

In control work with the boll worm seven varieties of corn, planted at the 
normal time, were treated as follows: One-third sprayed with 1 lb. of dry 
arsenate of lead to 50 gal. of water as the first silks appeared and repeated 
in a week ; a second third dusted with one part arsenate of lead and one part 
air-slaked lime on the same dates as the spraying; and the other third left 
untreated as a check. An examination made as the coni was gathered in the 
fall showed the following damage: Sprayed corn 4.77 per cent, dusted 9.88 
I>er cent, and check 12.2 per cent. 

Work with the codling moth has shown the greatest percentage of clean 
fruit to have been obtained by using 100 lbs. pressure and the disk and Bordeaux 
nozzles, and the smallest percentage of clean fruit when the spray gun was used 
at 250 lbs. lu'essure and 100 lbs. pressure. The results are said to consistently 
show that a low to moderate pressure gives better results in codling moth control 
than doi^ the high pres.sure. 

The San Jos6 scale still continues to cause the greatest amount of injury to 
nursery stock in the State. The best method of control consists in dipping the 
stock in a solution of miscible oil at a strength of 1 gal. of oil to 12 to 151 gal. 
of water. 

[Heport of the] department of entomology (Neio Hampshire 8ta, Bui. 
198 {1921), pp, 10-12, 18). — 111 exiierluieiits conducted during the summer of 
1910 the insecticidal properties of tobacco dust and lime and their value as a 
control measure for root maggots were studied. Two grades of tobacco dust, one 
ground to a condition resembling flour, the other coarsely ground, were used on 
cabbage and radish. No considerable difCereiice was observed In their repellent 
qualities. 

In experiments in which tobacco dust was diluted with agricultural lime, it 
was found that the dilution could be carried to four parts of lime to one part 
of tobacco dust without a serious loss to its insecticidal properties. A compari- 
son of the relative effect of two applications as compared with one indicates 
that an efficient degree of repellent protection is better secured by a combina- 
tion of greater dilution applied twice than by a combination of less dilution 
applied once. The average percentage of infestation in all check rows of radish 
in 1919 was approximately 70 per cent, whereas the percentage in rows treated 
wdth tobacco dust and diluted lime ranged as low as 18 per cent. 

Termites attacking the beams, partitions, and flooring in the basement of a 
hospital building were controlled by the application of heat. 

The preparation of nicotin dust as an insecticide, R. E. Smith {California 
8ta. Bui. 3S6 {1921), pp. 261-274) • — ^The author, the originator of the standard- 
ized nicotin dust, first discusses the need for and work that led to the prepara- 
tion of this in8ecti<;ide. Then follow accounts of the best material for nicotin 
dust, the chemical and physical nature of the tiller, materials which have be^ 
tested, the use of poisons other than nicotin, the manner in which nicotin dust 
can be improved and cheapened, the possibility of reducing the cost of manufac- 
ture, the suggestion of a new type of dusting machine, a list of the Insects 
against which nicotin dust has been used with promising results, etc. 

Wheat Insect survey of — Some Hessian fly in northwestern 

Ohio; other pests increasing^ H. A. GtOssabd {Ohio Sta. Mo. Bui., 6 {1921), 
No. 7-8, pp. 108-110, figs, 2). — ^Thjs is a report of work conducted cooperatively 
1:^ the station and the State department of agriculture, In continuation of that 
previously noted <E. S. R., 44, p. 163), in which wheat fields In 81 counties 
were examined with a view to determining the status of wheat insects. 
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Tlie emergence of the Hessian fly in the spring of 1921 was nearly a month 
earlier than usual, and the eggs were hatching about the time some heavy late 
frosts occurred. Late seeding and the spring freeze made it necessary for the 
parasites to concentrate on the flaxseeds available, and, as a result, parasitism 
and natural causes of deaths were very high, or from 60 to 90 per cent, the 
average for nine counties examined at the time of writing being 82 per cent. A 
comparison of the records of the overage infestation of wheat by the Hessian 
fly in the counties survey eil with those of the previous year show a fall of from 
44 to 17 per cent, and the percentage of parasitism has risen greatly. 

Brief reference is made to tlie chinch bug, wheat midge, and jointworm. 

Insects which attack the avocado in Florida, G. F. Moznktte (Fla, State 
Ifort. Soc. ProCui S3 {1020), pp. 73-7(i). — This is a brief account of the more 
important insect enemies which attack the avocado in Florida and the means 
recommended for their control. Previous papers on the subject by the author 
have been noted ( E. S. R„ 45, p. 551 ) . 

Some fundamentals of grove pest control, W. W. Yothers {Oitrus Indus,, 
2 {1921), No. 10, pp. 9-11, 23). 

Plant lice injurious to apple orchards — III, The delayed dormant spray 
for the control of rosy and green apple aphids, F. Z. Hartzell and L. F. 
Strickland {Ncm YorA: State Sta. linl. 487 {1921), pp. 5-^/, pis. 4y fiff- !)• — In 
tlje investigntion here reported, ctmtinuing earlier work (E. S. U., 42, p. 360), 
much of the data is presented in tabular form. 

It was found that the rosy aphis {Aphis sorbi Kalt.) can be controlled for 
the entire s(‘ason by moans of the delayed dormant spray, providing the trees 
are well pruned and that a spray toxic to the aphids is thoroughly applied 
when the young leaves of the terminal buds have protruded about i in. This 
spray also destroys the green apple ai>hids that jn’o on the buds when the 
ui^dication is made. Suniirior migrants, however, frequently reinfest the trees 
and occasioiinlly develop in destructive numbers on the fruit clusters and 
make a supi^lementury si)ray during midsummer desirable. 

A mixture consisting of lime sulphur, 2^ gal.; nicotin sulphate, it pint; and 
water to make 100 gal. has proved most effident. Where the San Jos6 scale 
is present the amount of lime sulphur should bo increased to 11 gal. A 
thorough application was accomplisln*d when the operator was on the ground, 
using a properly adjusted spray gun fitted to 50 ft. of hose and a machine 
which delivered the sjiray at a pressure of from 2(X) to 300 lbs., and when 
each tree was spraycnl systematically, a ]»lan for which is dest‘ribed. Ap- 
plications made with the nozzJeman on the top tlie spray tank result in 
failure, because of the inability to place the spray on the leeward and un- 
dersides of the buds where most of the aphids are found. The spray gun is 
an etficient aj)pliance to secnire thoroughness of application, becaiuse in its 
operation the volume of spray can l)e diverted from branch to brunch by a 
slight movement of the gun. The experiments show that from 7J to 14i gal, 
of material are necessary in order to wet every portion of a large tree. 

The introduction of Aphelinus mali into Uruguay to combat the woolly 
apple aphis, and some observations on its biology, R. JSitndberg and A. 
Trujillo Peluffo {Uruguay Defcnm Ayr. Bol. Mens., 2 {1921), No. 3, pp. 
65-81, figs. 14). — ^This is a report of studies of A. mali, including its introduc- 
tion into Uruguay from the United States for use against the woolly apple 
aphis and observations of its life history. 

Some nondiaspine Coccidae from the Malay Peninsula, with descriptions 
of apparently new species, H. Morrison {Philippine Jour. Sci., 18 {t92t). No. 
6, pp, m-S77, pi 7, figs, IS), 
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Codling motli investigations (Tifew Me.Tico Sta. Hpt 19^0, pp, 27, 28 ), — 
The life history investigations of the codling moth were brought to an end 
at the close of the season 1919, but spraying investigations were continued 
in 1920. Out of 4,827 larvae that entered hibernation in the fall of 1918, 57.77 
per cent pupated, and 27.82 per cent emerged as adults in the spring of 1919, 
of which 758 were femtiles and deposited a total of 3,290 eggs. The first 
emergence of adults began on April 10, and the first eggs were deposited on 
April 17. The last of the spring brood moths emerged May 28, and the last 
of their eggs were deposited May 29. The first brood moths began emerging 
June 7, the second brood July 20, and the third brood August 20. The average 
length of the different stages in the life c'ycle of the codling moth for 1919 
is shown in tabular form. 

Pale western cutworm ( Porosagrotis orthogonia Morr.)» J* Parxcer, 
A. L. Strand, and II. L, Seamans (Jowr. AffK Research [f/. 8.], 22 {1921), 
No. 6, pp. 280-322, pis. 3, fig, 1). — This is a summary of the present status 
of knowledge of this pest, based upon the literature and investigations con- 
ducted ]»y the authors tinder the auspices of the Montana Experiment Station. 
IVchnical descriptions are given of the several stages, including 8 larval instars. 
A list is given of 18 references to the literature cited, and a colored plate with 
illustrations of the stages of the i^st arc included. A circular giving the main 
results of the investigation has been noted <E. S. R., 44, p. 757). 

Rate of multiplication of the Hessian fly, W. R. McConnell (f/. jS. Dept. 
Agr. Bui. 1008 (1021), pp. 8). — ^This is a report of observations by the late 
author, made during the course of investigations of the Hessian fly at the field 
station of the Bureau of Entomology of tills Department at Carlisle, Pa. Fol- 
lowing an account of the methods of investigation, the author reports upon 
the average number of ova for the principal broods, data related to which are 
presented in tabular form. 

It appears that the rate of multiplication Is quite different in tlie two princi- 
pal broods, the spring brood laying on an average only about 230 eggs jK^r 
female, whereas the fall brood lays about 285 eggs i>er female. The capacity 
for rejirodnction also varies with a nuinher of other factors, such as date of 
sowing, number of puparia per tiller, etc. Because of theses various influences 
the actual rate of multiplication will vary from year to year and even from 
field to field, and in years of light infestation the figures will jirove too low. 
The proportion of males to females varies in the two principal generations. 
In the spring generation about 60 per cent of the flies are females, wliile in the 
fall generation the sexes are approximately equal in numb(*r. 

Report on tfie eontrorof the imported onion maggot .(Uylomyia au- 
tiqua), M. H. Rijtimann (Brit. Columbia Dept. Agr. Ann. Rpt, 15 (1020), pp, 
Q57-Q61), — Tins is a report of life history studies of the onion maggot in 1919 
and 1920 and of control work conducted, consisting of comparative tests of trap 
crops and baits. 

The onioti seeding was completed in 1920 on April 12, and at regular intervals 
of approximately 100 ft. throughout the entire field trap onions were planted 
at a distance of about 2 in. In the row. There were 3,150 ft. of trap onions 
in the 9-acre field, or approximately 15,750 plants. A total of 410 eggs were 
deposited between May 15, when the first adults were observed in the field, and 
June 12 on six trap onions, which ^vere selected for their bunchy leaf growth 
close to the ground level, the number on each varying from 10 to 79. These 
trap onions, set at an average depth of 1.6 In., were removed on June 14 and no 
further eggs were found on them, but 84 larvae which had escaped observation 
were found, making an average of 74 eggs that had been laid on each plant 
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A careful survey made of all the volunteer trap onions in their rows showed 
that only 940 of the approximate total of 35,750, or about 6 per cent, were of 
suitable type. Six rows, each 10 ft long, of seedling onions in different parts 
of the field were staked on May 15, and egg counts were made before thinning 
and before the destruction of the trap crop, namely, from May 19 to June 12, 
with the result that but a single egg was found on the G rows. Examinations 
made on June 7 of 10 full rows of seedling onions, each 315 ft. long, gave an 
infestation of 0.18 per cent. 

The results obtained indicate that the value of the trap crop in control of the 
onion maggot is very great, it being pointed out tliat 3020 was not considered a 
bod maggot year. The cost of applying cull onions as trap crops was slight, 
re<auiring only 4 men for 2 days in planting and 4 men for 1 day in destruction 
on 9 acres. Tlie method shows great promise and local growers are said to be 
satisfied with the results. 

Hopkins host-selection principle as related to certain cerambycid 
beetles^ P. C. Craiohkad (Jour. Agr. Research [U. 8.1, 22 (1921), No. 4, pp. 
180-220). — The principle, as defined hy A. D. Hopkins In 3936, that an insect 
species which breeds in two or more hosts will prefer to continue to breed in 
the host to which it has become adapted, led to the inauguration of a series 
of experiments in 1914 with Insects which infest two or more species of wood. 
Ill the Investigations, which were conducted at East Falls Church, Va., 
Xfflotrechus colonus Fai)., Cyllene picius Drury, C. ermicornis Cliev., CaUidium 
antewnatum, (7. janthinum Lee., Hylatrupes Ugneus Fab., Ncoclytus capraea, 
Molorehus bunaeuJatus 8ay, N. erpfhroeephnhis Fab., Liopm alpha, and Hyper- 
platys mneulatUH Hald. were observed. 

“In practically all the species experimented with the adults show a marked 
predilection for the li<»st in which they have fed as liirvfe, providetl they are not 
deterred by otlier factors sucli as the unfavorable condition or the small 
quantity of the host. There is considerable variation in the degree of prefer- 
ence for the original Iiost, ns between different species. Thus: (a) Certain 
species* are capable of living in only one genus or species of plant, which con- 
stHjuently they select; (l>) certain species, chiefly those living in nature in 
several hosts, can be forced to adopt a new host; (c) certain species, chiefly 
those feeding in nature in a great variety of plants, sliow little discrimination 
in the selection of hosts; and (il) certain species feeding in nature in a great 
variety of hosts often show a preference for a few of these. 

“ In forced transferen<*e of individual adults of a species to a new host, a 
high mortality of the broods usually occurs, esi)ecially in the case of eggs laid by 
beetles emerging from the original host, in which case the mortality is often 
total. One-half to full-grown larvjc, however, usually can he successfully trans- 
ferred to a new liost and live and transform to adults. With some species that 
can be reared in a secondary (new) host, by the larvje fee<iing one or part of 
one year, preference for that host is shown by the resulting adults. In general, 
the fewer the hosts in nature the more marked the predile<*tioii for a particular 
host, and vice versa. Continued breeding in a given host intensifies the pref- 
erence for that host. The condition of the host has a great influence on host 
selection, In that every species prefers an optimum condition of the host which 
it selects and will choose a new host in the optimum condition in preference to 
an old host in which the conditions are unfavorable. The quantity of wood 
at the disposal of the ovipositing adults may influence the insects in their choice 
between different kinds of host wood, in that, if thffe are many adults to a 
limited amount of the primary host, some species will select a secondary host 
If such is available. If this is done, however, the resulting brood is weakened.” 
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The cabbage seed stalk weevil (Oentorhynchns quadridens Pause.) an 
important pest of cabbage seed plants on Long Island, I. H. Vogel (Canad. 
PJnt., $S (19^1), No. 8, pp. 169-171). — ^Thls stalk weevil is an European insect, 
first reported from the United States in 1894 by Slingerland In Bulletin 78 of 
the New York Cornell Experiment Station (E. S. R., 6, p. 911), it having 
been found on liong Island infesting cabbage seed stalks. 

There seems to have been but little published on its life history. During 
the season of 1920 the author made observations of it in the cabbage fields in 
the vicinity of Mattituck, Long Island, Eggs were first observed in the field 
on May 18 on the under side of the midrib of young and old cabbage plants, 
nearly every plant containing eggs. They were laid in punctures, the number 
in each puncture varying from three to seven, ancl were found to hatch in 
about four days, deposition having apparently begun not later than May 16. 
Oviposition continued up to May 26 but was not observed. The larvie enter 
the midrib through the puncture and burrow therein, extending their work 
down to the pit of the branches and main stalk. Instances were observed 
where there were more than 30 larvm in a leaf midrib 2.5 in. in length, and 
150 larvflp were found in a single plant. The larval period occupies about 10 
days, after which they emerge by boring small hole.s in the side of the stalk 
or branch, drop to the ground, and impate near the surface of the soil in 
brown, fragile pupal cells made of earthen material. The adults were found 
in the field from June 16 to July 10. The winter is undoubtedly passed In 
the adult stage, although no trace of the pest could he found after it dis- 
appeared from the fields in July. 

Due to the fact that cabbage seed growers on Long Island either fail to 
recognize this insect or confuse it with the larval stage of the common cabbage 
maggot (Phorhia hranHccr Bouche), little information has been secured rela- 
tive to its distribution and destructiveness in the past. During the scuison of 
1920 it seemed to be quite generally distributed in cabbage fields in the 
vicinity of Mattituck, and characteristic signs of its presence were seen in 
nearly every field in that vicinity. 

The losses to the cabbage seed grower are due to the larva? burrowing in 
the pits of the main stalks and branches, thus weakening the plant and causing 
it to break over or die prematurely. In either case the quantity and quality of 
seed produced by an infested plant is inferior to that of a plant not infested. 
Counts made in five fields with a view to determining iis importance resulted 
in the finding that 47 per cent of the plants were injured to some degree. At 
harvest time 100 normal plants and an eciual number of phiut.s attacked by 
the insec*t were thrashed, and it was found that plants not attacked yielded 
33.5 per cent more seed than plants attacked. Since there were 47 per cent 
of Uie plants attacked and the yield was 250 lbs. per acre, the loss would 
be 16 per cent of the crop, or 40 lbs., worth $50 per acre, in 1920. It is pointed 
out that some growers liave cited instances where in previous years this Insect 
probably occasioned the loss of entire crops. 

Biology of Embaphion muricatnm, J. S. Wade and A. G. Roving (Jottr, 
Agr. Research lU. iSf.), 22 {1921), No. 6, pp. 32S-334, 2, figA. J).— The 

larvae of E. mnricatmn Say, originally described from Arkansas by Say in 1824, 
and related species of false wireworms have during the past six or seven years 
caused considerable damage to growing wheat and other field crops throughout 
the semiarld and middle western United States, particularly in the western half 
of Nebraska, Kansas, Oklahoma, and the eastern third of Colorado and New 
Mexico. Its principal damage is caused by the larva during the fall in devour- 
ing recently sown or newly sprouted wheat grains soon after tlie seed wheat 
has been drilled. 
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Technical descriptions are given of the egg, mature larva, and adult. The 
eggs are deposited in loose, dry, or slightly moist soil at a depth of 1 to 1 in., 
sometimes singly but more often in clusters of 2 or 3 to a dozen or more eggs at 
one place. At temperatures ranging from 80 to 90® F. the average period of 
incubation is approximately 10 days. The average length of the larva stage of 
31 individuals hatched out in June and kept at an average temperature of 68® 
was about 79 days, while in another exiieriment consisting of 49 larvae, kept 
under similar conditions, it varied from 76 to 90 days, with an average of 85 
days. Under laboratory conditions the pupal stage was passed in from 18 to 
20 days. 

The parasite Pcrilitua elcodia Vier. was reared October 23 from adults col- 
lected from barley at Colby, Kans., August 25. As regards control measures it 
is pointed out that a systematic rotation of crops is one of the most effective 
measures in cutting down damage. The maximum injury may always be found 
upon those areas where the ground has been cropped to wlieat continuously for 
several years, whereas the minimum injury is found where com, kafir, niilo, 
and other crops are grown which require some degree of cultivation during the 
growing season. That the beetle is wingless is an important factor in limiting 
its iiiigrntion. Plowing in the late fall or early spring was found to be of con- 
siderable value in the control of this pest in the soil, the pupal cells being 
crushed and the pupae buried or thrown out upon the surface. Experiments in 
combating larvae by means of poisoned bran mash failed to give satisfactory 
results, as did late sowing of wheat in the fall unless the season is a very 
dry one. 

Sulphur compounds for rust mites, W. \V. Yotheus (Fla, Slale llort. 8oc. 
Proa,, S3 (1920), pp, 128-lSS ). — “It is reasonably certain that dry siilplnir com- 
pounds if used on the basis of their sulphur content will give satisfactory re- 
sults in controlling rust mites. In all practical tests where these wore used so 
that the sulphur in solution was very much less than that contained in lime- 
sulphur solution the latter showed up somewhat better. Future experiments 
may show that these can bo used slightly under the sulphur content basis. No 
injury followed any test. 

“ It Is very doubtful if dry soda sulphur can be used on the sulphur content 
basis because of liability to damage. It is our opinion that this form fills a 
most important place in that it mixes thoroughly with all oil emulsions, thus 
making a combination spray fur white fly, scale insects, and rust mites. We 
advise the citrus growers to try out on a small scale all these dry forms on two 
distinct bas^^s, namely, on sulphur content basis and on cost basis.” 

FOODS— HUMAN NUTEITION. 

Food chemistry In the service of human nutrition, H. C. vSherman (Iu 
Harvey Society Lectures, lS-^ 14 , ser,, 1917--18, 1918-19, Philadelphia and Lon- 
dm: J, B, lAppincott Co„ 1920, pp. 97-123 ). — In this lecture, delivered before 
the Harvey Society of New York on January 12, 1918, the author discussed the 
application of food chemistry to problems of human nutrition with special ref- 
erence to the economic aspects of the food situation at that time. 

Flora of com meal, C. Thom and B. LkFevbe (Jour, Ayr, Research [U. S.], 
22 (1921), No, 4, pp, 179-188).— This contribution from the Bureau of Chem- 
istry, U. S. Department of Agriculture, consists of the report of a study of the 
flora of the corn meal used In the investigation of the keeping qualities of corn 
meal in storage, previously noted (B. S. R., 45, p. 269). 

92026—22 5 
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Although within the range of composition found in merchantable meals no 
bacterial activity could be detected, considerable numbers of molds and bacteria 
were generally present. The molds included Fmarium sp., Aspergillus repens, 
A. flavus, A. tamati, A, niger, Citromyces (or PenicUUuin section Oitromyoes) 
sp., PenidlUum oxalicum^ P, luteum varieties, Mucor sp., RhUsopus nigricans, 
and Byncephalastrum sp., together with various yeasts and yeast-like fungi. 
Of the bacteria the colon-aerogenes group and lactobacilli were most abundant 
in the fresh meal. 

At a moisture content of over 13 per cent A. repens is an active agent of 
spoilage. Several other species of molds become active at a moisture content 
of 16 per cent. Other species of ntolds and some bacteria develop when the 
moisture reaches 18 to 20 per cent. 

Many samples of corn were found to carry extensive mold infections, espe- 
cially in the germinal area and in the tip of the kernel, sections which are 
removed In varying degrees by different milling systems. 

On the preparation of a soluble protein extract from soy beans, S. A. 
Wakbman {Sac. Expt, Bioh and Med. Proc., 18 {1921), No. 7, pp. 219, 220 ). — 
The author, from the New Jersey Experiment Stations, reports briefly the 
preparation from ground soy bean cake of an extract containing 45 or more 
per cent of soluble proteins and protein degradation products and quite rich 
in vitamins. The method consists briefly in using the ground soy bean cake as 
a substratum for the growth of the proteolytic enzyms of fungi, and after an 
Incubation period of about 36 hours adding water to the mass and allowing the 
enzym present in the niycelluiii to act upon the proteins. The possibility is sug- 
gested of using such an extract projierly modified by the addition of salts 
as a substitute for meat extract or digested meat products and in diabetic 
cookery. 

Insects as food, J. Bequaekt (Nat. Hist., 21 {1921), No. 2, pp. 191-^00, 
figs, 8). — In this article the author discusses the use of Insects for food In 
recent and early times, and summarizes much information on flavor, methods 
of preparation, and other such matters, 

[Insects as food] {Nat. Hist., 21 {1921), No. ,2, p. 206). — A note supple- 
menting above paper. 

Animal calorimetry, — XVIT, The influence of colloidal iron on the basal 
metabolism, E. Langfeldt {Jour. Biol. Chem., 47 {1921), No. 3, pp. 557-583). — 
The intraveneous injection of colloidal iron in dogs caused nn increase of the 
Oa consumption and the COa production. The increased metabolism coincided 
with a slight increase in the respiratory quotient. There was no marked in- 
crease of the protein metabolism, the chief increase in the total heat production 
falling on the nonprotein metabolism. 

The use of vitamin food tablets as an aid toward conserving the food 
supply, J, P. McClendon {Science, n. ser., 54 {1921), No. 1400, p. 409), — ^This 
argument for the use of vitamin tablets is based upon the necessity in the 
conservation of food in some cases of removing or destroying the vitamin- 
containing materials, as in bolted flour, refined sugar, hydrogenated fats, etc., 
and upon the belief that the dietary habits of various persons form an ob- 
stacle to the consumption of sufficient vitamins. Tablets suggested are orange 
peelings ground in a meat chopper, dried in a coffee mill, and made into 
tablets by the addition of dehydrated orange Juice, and ground dehydrated 
spinach made into tablets with dehydrated orange Juice. 

The formation of vitamin A in living plant tissues, K. H. Oowabd and 
J. C. bauMMOND {Biochem, Jour., 15 {1921), No. 4, pp. 5S0-3S9, figs. 3).— The 
authors have attempted to trace the origin of the fat-soluble vitamin in 
plants by testing seeds, germinated seeds, etiolated seedlings, green seedlings, 
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and older green plants for the relative content of vitamin A by the usual 
feeding experiments with rats. A change in the method of purifying the basal 
diet from traces of vitamin A Is noted as follows: The caseinogen, instead 
of being extracted with alcohol and ether as formerly, Is exposed in shallow 
layers to air at a temperature of 105*" C. for at least 24 hours. This simplified 
method is said to yield results quite as reliable as the older method. 

Preliminary tests Indicated the absence of vitamin A in the seeds of turnip, 
cabbage, white maize, and sycamore, and Its presence to a greater or less 
extent in peas, yellow maize, and carrots. Cress seeds and shoots were re- 
fused by the rats. No increase in the amount of vitamin A in the germinated 
seeds could be detected. The results with etiolated seedings administered in 
amounts of about 0.7 gm. per day were somewhat inconclusive, but later more 
carefully controlled experiments indicated that the content of vitamin A is 
not appreciably greater in the etiolated seedlings than in the original seeds. 
Green shoots of turnip, maize, and peas (soil and sand grown) were decidedly 
richer in vitamin A than the original seeds or etiolated seedlings. Positive 
results were not obtained with carrot seedlings. A more detailed study with 
the sunflower confirmed in general the preliminary results. The dry seeds and 
etiolated shoots were relatively inactive, while the green shoots were very 
active as a source of vitamin A, thus suggesting that the formation of large 
amounts of vitamin A in green leaves requires the influence of light. 

Evidence is also furnished in this contribution that vitamin A can be pro- 
duced from the green plant from inorganic sources as shown by its high 
content in the green shoots of Trade/?cantia (wandering .lew) grown in water, 
that green cabbage is much richer in vitamin A than white cabbage, that 
mushrooms contain only d small amount of vitamin A, and that common green 
seaweeds (IJlva and Cladophora) are ns potent in vitamin A as the green land 
plant such as cabbage, while red seaweed (Polysiphonia) and carrageen moss 
(Chondrus crispus) have no appreciable amounts of vitamin. All these ob- 
servations point to the greater activity with respect to vitamin A of chlorophyll- 
containing plants. 

Protein extracts of green spinach prepared by the method of Chibnall and 
Schryver (E. S. K., 44, p. 504) showed no greater activity than could be ac- 
counted for by absorption of a slight amount of vitamin, thus indicating that 
vitamin A is not present in the form of a complex with protein in green leaves 
unless the method of preparation resulted in the resolution of such a complex. 

The earlier conclusion of Drummond that vitamin A is destroyed by saponi- 
fication at room temperature (B. S. K., 41, p. 559) has been found untenable. 
If oxidation is prevented, it has been found possible to prepare a highly con- 
eentrated fraction by cold or hot saponification of animal oils or plant tissues. 

Researches on vitamin A. — VII, Notes on the factors influencing the 
value of milk and butter as sources of vitamin A, J. C. Dkuhmond, K. H. 
CowABD, and A. F. Watson {Biochem, Jour,, 15 {1921), No. 4, pp. 540-552, figs. 
5), — ^Thls paper, continuing the series of studies previously noted (B. S. R., 45, 
p. 5fi4), summarizes the results of an extensive series of observations and 
studies of the vitamin A content of milk and butter under varying conditions. 

The feed of the cow is considered to be the chief cause of variation in the 
amount of vitamin A in milk, the apparent seasonal variation being due to 
the different character of the diet ordinarily consumed at different seasons. 
While no definite conclusion has been reached regarding the effect of breed, 
the impression gained has been that milk obtained from cows of the Jersey 
and closely related breeds has a tendency to be richer In vitamin A than that 
Sliced by Shorthorns and Angus. As a possible explanation it is suggested 
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that COWS of the former breeds may have a higher storage capacity for vitamin 
A similar to their higher capacity for storing pigments, or that the higher 
vitamin content may be connected with the high fat content of these milks. 

Resnlts are reported showing that colostrum has a much higher concentra- 
tion of vitamin A than the later milk. “ We are inclined to regard this higher 
value of colostrum as an indication of a mobilization of the reserves of the 
mother since it does not appear to be proportional to the fat content. . , . 
It is again interesting to recall that there is also a partial mobilization of the 
llpochrome pigments of the mother’s body fat for the production of colostrum, 
which normally contains a much higher concentration of these coloring suh- 
staances than the fat of the later milk.” 

Throe factors Influencing the vitamin A content of butter are discussed : (I ) 
Tile influence of the process of manufacture, (2) the original vitamin content 
of the milk as influenced by the factors discussed above, and (3) the storage 
and preservation of the butter. Butter is shown to he less potent as rt source 
of vitamin A than the same amount of fat supplied in the original milk. 
Growth curves of rats receiving, respectively, as the source of vitamin A 2 cc. 
of milk, separatefl milk, and buttermilk, and the ecpiivalent amount of butter 
made from the milk, showed a decreasing content of vitamin A in the order 
of original milk, butter, separated milk, and butterndik. The authors are 
inclined to attribute the lower potency of the butter as compared with the 
original milk rather more to the destruction of the vitamin in the process 
of butter making than to the distribution of the vitamin in the aqueous and 
nonaqueous phases of the milk. 

The observations on the vitamin A content of various samples of butter con- 
firm previous observations on the low vitamin content of butter produced 
in winter months from cattle fed in the stall on dry feeds, and show’ that 
even the drying of pasturage in a hot summer may appreciably lower the value 
of the butter as a source of vitamin A. 

Examination of storage butter has showm that the season at wiiich the butter 
was placed in the storage, i. e., tlie diet of the cows at that season. Is a more 
important factor in determining the value of the storage butter than the length 
of time the butter remains in storage, providetl undue exposure of surface to 
air is prevented and other conditions of storage are good. 

Destruction of vitamin A was found to occur during the processes of ran- 
cidity If oxidation is involved, hut a considerable development of free add 
may occur without loss of vitamin A if oxidation is prevented. It is pointed 
out that the renovation of rancid butter will entail further loss of vitamin A 
If the methods employed are such as to cause oxidation. 

A contribution to the study of the relation betw'een vitamin B and the 
nutrition of the dog, G. R. Oowgill (Amcr. Jour, PhyHol., 57 (1921), No, S, 
pp, 420-^86, figs, IS ). — The data presented in this paper constitute an amiflifica- 
tion of the results reported by Karr in a similar study (E. S. R., 44, p. 860), 
the methods employed being essentially the same. Dried brewery yeast, neu- 
tralized tomato Juice, and alcoholic extracts of wheat embryo, of rice polishings, 
and of navy beans w’ere employed as sources of vitamin B. 

All these materials showed pronounced curative effects when fed to poly- 
neuritic pigeons, and all were found capable of restoring the desire for food 
in a dog which had lost appetite through being confined to a diet lacking 
vitamin B. Dogs on diets adequate in other respects but lacking vitamin B 
usually show loss of appetite in from 6 to 15 days, and thereafter eat very 
irregularly If at all. If the dog continued to eat some food It evenstually 
showed symptoms of polyneuritis, differing somewhat in appearance from 
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those exhibited by pigeons and fowls. Paralysis of the hind legs, resulting 
first in a peculiar dragging of the feet and then a complete loss of the control 
of the hind limbs, was the most characteristic feature in the dog. Often the 
first signs of paralysis were accompanied by vomiting and a noticeably foul 
breath. Convulsions usually began not long after the appearance of the paraly- 
sis. If, however, vitamin B in the form of the above extracts was given after 
paralysis had appeared, the symptoms of polyneuritis promptly disappeared. 

The antiscorbutic and autiberiberi prox>erties of certain sun-dried vege- 
tables, J. A. Shorten and C. B. Kor (Biochem. Jcnir,, 15 {1921), No. 2, pp. 
274-^85, flffs. 7). — In continuation of the study previously noted (E. S. R., 43, 
p. 63), nine varieties of sun-dried vegetables were tested for antiscorbutic 
properties and six for antiueuritic proiJerties by the method employed in the 
previous study, the daily ration of the vegetables being r» gm. in the antiscor- 
butic and 10 gm. in the antiueuritic tests. * 

Sun-dried tomatoes, jx^tatoes, and cabbage were found to retain to a con- 
siderable extent their antiscorbutic properties, while sun-dried carrots, bringal 
(eggplant), spinach, tundps, turnip tops, and mixed factory-dried vegetables 
hud little or no antiscorbutic effect. None of the cooked vegetables showed 
any antiscorbutic proi>erties. The vegetables tested for antiueuritic properties 
(carrots, bringal, spinach, cabbage, tomatoes, and potatoes), all gave ample 
protection against polyneuritis to common fowls weighing on the average 
1,600 gm. 

The antiscorbutic principle in potato juice extracted in the presence of 
acids, Bezssonoff {(Umpt, Rend. Acad. 8ci. [Parin], 173 {192t), No. 8, pp. 
417-419). — It is suggested tliut the loss of antis(*orbutic properties in potato 
Juice prepared as previously noted (E. S. H., 45, p. 568) is due in large 
measure to enzyni action, particularly of the oxidase laccase. In confirma- 
tion of this it is reported that the extracted juice of potatoes ground before 
pressing with a mixture of 1 part of citric or tartaric acid and 4 parts of 
sucrose to 500 parts of potato proved superior to potato juice prepared without 
this addition. The acid is considered to have paralyzed the action of tlie 
laccase present in the jiotato. In connection with this experiment it is also 
noted that new potatoes are richer in antiscorbutic properties than old. 

The antiscorbutic property of some desiccated fruit juices, M. 11. Givens 
and I. G. Macy {Jour. Biol. Chem., 4 ^ {1921), No. 1, Proc., pp. XI, XII ). — A 
brief report without experimental data is given of an investigation of the 
antiscorbutic properties of various fruit juices <lehydrated by a commercial 
process. The products obtained from the juices of lemons, tomatoes, grape- 
fruit, and oranges were found to possess a significant amount of antiscorbutic 
vitamin, while dehydrated grai>e jul<^ and raspberry juice showed no antiscor- 
butic properties. The products, with the exception of the lemon juice, were 
from 14 to 20 months old at the time of testing. 

Calorimetric investigations on Inanition and deficiency disease. — 1, On 
inanition, n, On deficiency disease, l \ Novaro {Pathologica, 12 {1920), 
No 8. 275, pp. 87-100, ftps. S ; 277, pp. JS3-156, figs. 11; ahs. in Med. Sd., Ahs. 
and Rev., 9 {1921), No. 4, pp. 971, 972 ). — ^These two papers present the results 
of a comparative study of changes in body weight, temperature, and energy 
liberated (as determined by a D’Arsonval calorimeter) in pigeons subjected 
to inanition and to a polished rice diet. 

In pigeons receiving no food the loss in body weight was in direct relation 
to the amount of heat given off and to the length of the starvation period. 
The amount of heat given off increased rapidly just before death. In pigeons 
kept on a diet of polished rice the weight, body temperature, and amount of 
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heat given oft sliowed no alteration during the first period of from 7 to 18 days. 
After this the quantity of food taken, amount of heat given off, and the body 
weight decreased, while the temperature remained practically the sajue for a 
considerable period, after which there was a remarkable lowering of body tern* 
perature without a corresponding increase in the amount of heat given off. 
This is thought to indicate that in deficiency disease the mechanism of heat 
production must be affected. After the administration of vitamin extracts 
there was an Increase in the amount of heat given off and in the body tem- 
perature. 

The nervous lesion of beriberi and its bearing on the nature and cause 
of the disease, F. M. R. W[alshe1 (Med, 8oi,, Abe, and Rev,, 8 (1920), No, 1, 
pp, — ^The author reviews the literature on the pathology and sympto- 

matology of beriberi and discusses its bearing on the current hypotheses as 
to the origin ot the disease. It is pointed out that until metabolism in beriberi 
has been more thoroughly Investigated the exact pathogenesis of tlie disease 
can not be understood. Stress is laid, however, on the conclusion of Eijkman, 
that even though we hold the vitamin starvation theory the ultimate cause of 
beriberi may yet prove to be a nerve poison produced by a disordered metabolism 
arising from vitamin deprivation. 

The etiology of rickets: An experimental investigation, D. N. Paton and 
A. Watson (Brit, Jour. Expt. Path., 2 (1921), No. 2, pp. 75-94, pis. 2, figs. 9 ), — 
Evidence is furnished in this paper that rickets is not caused solely by the 
absence from the diet of an antirachitic factor associated with milk fat. A 
diet of oatmeal and milk furnishing not less than from 3 to 7.6 gm. of milk 
fat per kilogram of body weight did not prevent the onset of rickets in puppies 
kept in the laboratory. The animals with the lowest energy intake became 
the most markedly rachitic, suggesting that a sufficient energy intake may 
decrease susceptibility to the disease apart from the influence of any accessory 
factor. Puppies kept largely in the open air escaped the development of rickets 
on an Intake of less than 3 gm. of milk fat per kilogram of body weight, and 
it was even possible to raise puppies free of rickets in the laboratory on an. 
Intake of only about 0.5 gm. of milk fat per kilogram along with bread, provided 
that the diet afforded an adequate supply of energy. 

Scurvy. — ^The effect of heat on vitamins. A contribution to the question 
of food concentration, E. Nobel (Ztschr. Kinderheilk., Orig.^ 28 (1921), No. 
5-6, pp. 348-370, figs. 10). — ^The author reports that seven children at the Uni- 
versity Children’s Hospital of Vienna were cured of scurvy on a diet consist- 
ing principally of milk which had been boiled for varying periods of time — ^In 
five cases for from 10 to 85 minutes and in two for 1 hour. It is concluded 
that the antiscorbutic vitamin is not so heat-labile as has previously been 
reported. 

Scurvy: A system of prevention for a polar expedition, based on 
present-day knowledge, A. H. Mackijn and L. D. A. Hussey (Lancet [Lon- 
don], 1921, IT, No. 7, pp. 322-326). — Following a brief discussion of the litera- 
ture on scurvy and the antiscorbutic vitamin, the authors outline the means 
taken in the Shackleton polar expeditions to prevent scurvy. The antiscor- 
butic substances used on board ship include lemon Juice concentrated by 
the metliood of Bassett-Smith (E. S. R., 44, p. 361) but not made Into tablets, 
dried milk prepared by the roller process from milk of healthy cows fed on good 
pasturage, condensed milk, canned tomatoes, potatoes, carrots, and onions, and 
as an emergency measure peas, beans, and lentils for sprouting. For sledging 
conditions reliance is placed on lemon Juice tablets and dried milk pa<tod in 
small air-tight containers, each package containing only one day's ratiom 
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The prevention of beriberi is aimed at by provision of unpolished rice, whole 
meal dour, dried eggs» dried peas, beans, lentils, and fresh meat where possible. 
Marmite is added to the sledging ration, and fresh penguin eggs are used when 
obtainable. 

Are eating utensils carriers of tubercle bacilli? H. L. Taylob {Amer, Rev. 
Tuherculosie, 5 (1921), No. 4, pp. 851-^55). — In order to determine whether 
eating utensils as ordinarily washed in public and private tuberculosis sani- 
tariums carry living tubercle bacilli, experiments were conducted at three 
different institutions. In two of these dish washing machines with hot water 
and steam were used, while In the third the dishes were washed in hot water 
in dishpans in the diet kitchens. 

Of 30 guinea pigs inoculated with sterile salt solution containing the 
swabbings from spoons used by tuberculosis patients 4 contracted tuberculosis, 
all from swabbings of unwashed spoons. No animal developed tuberculosis 
following injections with the swabbings of washed spoons. These results are 
thought to indicate that tubercle bacilli are present on eating utensils used 
by tuberculosis patients, and that care should be taken in the proper dis- 
infection of all eating and drinking utensils. 

Observations on Bacillus botulinus infection of canned spinach, S. A. 
Kobeb, U. B. Edmondson, and L. T. Giltneb (Jour. Amer. Med. Assoc., 77 
(1921), No. 16, pp. 1250-125S). — ^This paper, from the Bureaus of Chemistry 
and Animal Industry, U. S. Department of Agriculture, i)resents results obtained 
in the experimental inoculation of canned spinach wdth B. botulinus and in the 
examination for B. botulinus of miscellaneous samples of canned spinach col- 
lected following recent outbreaks of botulism traceable to tunned spinach, 
reported by Geiger (E. S. R., 45, p. 3C9). 

The results obtained show that B. botulinus, type A, is able to multiply and 
produce its toxin in canned spinach, although the development of the organism 
was found to be somewhat irregular. Tlie growth of the organism in canned 
spinach is accompanied by the evolution of gas as well as by the formation 
of the specific toxin. In only one Instance was there toxin formation without 
sufficient gas production to cause bulging of the can. 

Of 174 samples of canned spinach taken from suspected lots, B. botulinus, 
type A, or its toxin was found in 6. These cans were all “ hard swells and 
gave a distinctly offensive odor when opened. “ The destruction of foodstuffs 
deemed to be abnormal, either by appearance of the containers or by the 
odor, should prevent the greatest number of the outbreaks of botulism. Prom 
the public health aspect of the problem, the last point is of especial importance.” 

The precipitation of botulinus toxin with alcohol, J. Bronfenbbbnneb 
and M. J. Schlesingeb (8oc. Expt. Biol, and Med. Proc., 18 (1921), No. 8, pp. 
804, 805). — Following the observation that in several outbreaks of botulism 
those who had partaken of alcoholic beverages were not severely affected by 
the toxin-containing food, it has been demonstrated that ethyl alcohol even in 
weak solution (20 to 30 per cent) is capable of destroying botulinus toxin in 
vitro, the time required being only from 6 to 10 minutes if the temperature is 
kept at 37® C. Further experiments with g\iinea pigs have shown that 6 cc. of 
30 per cent alcohol administered per os Immediately following similar adminis- 
tration of sufficient botulinus toxin to kill within 24 to 48 hours has sufficed to 
protect the animals, while controls receiving only the toxin died in the usual 
time. That the alcohol destroys the toxin by direct action has been shown by 
the death of guinea pigs following the ingestion of botulinus toxin if the alcohol 
is administered subcutaneously, or if the toxin is given intraperitoneally and 
the alcohol administered by mouth. 
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The effect on growth of breeding immature animals, F. B. Mxtmfobo 
(Minsouri Sta. Research Bui. 45 {19^1) t pp. 3-^7, pU. 6 ). — This bulletin, 
limited to a study of the Influences affecting the immature sow, presents in 
tabular and graphic form the data secured in investigations of the effect of the 
gestation period and of the lactation period on the growth of the young sow. A 
study was made also of the comparative amounts of feed consumed by sows 
during periods of pregnancy and lactation. 

The averages of gain in weight determined for 11 pregnant sows during the 
period of gestation as compared with those of an equal number of nonpregnant 
sows for the same period of time seemed to indicate that pregnant sows gained 
considerably more in weight than noupregnant. As shown by the averages of 
body measurements, the growth in the two groups was not essentially different. 
The records kept through a period of several years gave no evidence that the 
period of pregnancy or gestation has a retarding effect upon the growth of the 
young sow. 

Similar data secured for seven sows during their first lactation period and an 
equal number of immature noupregnant and nonlactating sows showed that 
little or no growth is made by the lactating female. The sows were kept under 
optimum condition of feed and care. In two cases the lactating animals lost 
weight rapidly during the early stages of the lactation period and practically 
regained all this loss before the pigs were weaned. The greatest loss in weight 
during the lactation period invariably occurred during the first mouth. It is 
concluded that immature sows bred at 5 months of age and twice a year there- 
after may be expected to develop into somewhat smaller animals at maturity 
than would be the case if they were not bred until more nearly mature. 

The immature bred sows in the experiment matured at the average age of 
about 39 months, the range being from 30 to 47 months, while sows not bred 
until 24 months old matured 10 to 12 months earlier. This later development 
of the immature bred sows is attributed on the basis of the data to the retarding 
effect of the period of lactation. The difference in size at maturity between ani- 
mals bred at a very young age and those bred at a later age is not regarded as 
significant. 

On the average the sows suckling pigs lost 10.5 lbs. during the lactation 
period, while the dry sows during the same period of time gained an average 
of 26,8 lbs. The lactating sows consumed on the average 1,280 lbs. of di- 
gestible nutrients per 1,000 lbs. of live weight, while pregnant sows during the 
same period received on the average only 798 lbs. of digestible nutrients per 
1,000 lbs. of live weight. The pregnant sows showed a difference in increased 
live weight over the lactating sows of 42 lbs. per head. The record of the in- 
vestigation seems to indicate that the greatest loss in weiglit occurred during 
the first lactation period, and that when the young sow is suckling a large 
litter of pigs growth is inhibited. 

[Report of work at the Iowa Station in animal husbandry] (lotoa Sta. 
Rpt. 1920, pp. 19-27, 29S1, 60, 61, 62 ). — Different lines of work are briefly 
reviewed, and reports of progress are made. 

The results of feeding experiments indicated that, fed with a standard corn 
belt ration, cane molasses is more valuable for cattle than beet molasses, but 
that the economical margin in the use of molasses generally is rather narrow. 

Experiments to determine the effects of adding substances carrying vitamins 
in abundance to the rations of pigs consisting of mixed shelled com, meat 
meal tankage, and salt, self fed, showed that orphan pigs, receiving in addi- 
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tion a quart of whole milk with 5 oz. of tomato Juice per head dally for the 
first 60 days averaged 80 lbs. at 90 days of age, or 25 lbs. uiore than pigs fed 
only milk in addition. This result represented an increase of 45 per cent in 
final weight due to tomato juice as comi)ared with 44 per cent for pigs receiv- 
ing the Juice of one orange and with 41 per cent for those receiving one egg 
a day instead of the tomato juice. 

In other experiments with pigs it was found that the results secured with 
specially mixed feeds in addition to rape pasture did not encourage their 
substitution for corn in a properly balanced ration. Sudan grass pasture ap- 
peared to be relatively less valuable as a developing than as a carrying or 
maintenance feed. 

During a period of three years at the station, the small type of pig was 
clearly excelled by the big or large type. When the pigs of the smaller type 
weighed about 225 lbs, they were extremely fat, their consumptive ability 
decreased to a marked extent, and they exhibited a tendency to suffer from 
asphyxiation. For fattening pigs oats did not prove an especially valuable 
feed, and corn gluten feed for fall pigs gave unsatisfactory results. 

The feeding of acid rations indicated that swine can consume relatively 
large quantities of acid witliout injurious effects. Some brood sows receiv- 
ing as much as 250 cc. of normal sulphuric a(‘id per day farrowed and raised 
their litters successfully. Results of preliminary work indicated that swine 
require a certain minimum of the fat-soluble vitamin. 

Feeding exi>ori merits with poultry indicated the value of classifying spring 
chickens according to weight and vitality for crate feeding, as birds of low 
vitality made economical gains in batteries by themselves. In feeding dif- 
ferent breeds for egg productiuu the most economical ration consisted of a 
scratch feed of shelled corn and oats (2:1), and of a mash feed of ground 
corn, ground oats, and 60 iiey cent protein tankage (1:2:1). During the 
winter from 15 to 25 per cent by weight of tankage was found desirable, and 
while this could be reduced to 10 per cent iu the summer with little loss in 
egg production, the cheapest eggs were produced with the use of from 15 to 
20 per cent of tankage the entire year. A high producing Rhode Island Red 
hen, with a total production of 831 eggs at the close of her fourth laying 
year, is described, and it is stated that the work of breeding for egg produc- 
tion shows that the high-producing birds may be selected toward the close of 
the first laying year. 

[Keport on work in animal husbandry at the Missouri Station], E. A, 
Trowbridge et al. {Uisnouri Sta. BuU 18^^ (1V21), pp. 20-29, figs, 5).— Some 
results obtained, together with the progress made in certain lines of study con- 
ducted by different investigators, are briefly reported. 

Sunflower seed as a feed for fattening swine, L. A. Weaver (pp. 22, 23). — ^A 
feeding test with six lots of hogs was conducted for 98 days to compare sun- 
flower seed and corn as fattening feeds. Sunflower seed and corn w^ere each fed 
alone and in combinations of 3 : 1, 1 : 1, and 1 : 3, while one lot received 10 parts 
of corn and 1 part of tankage. Corn fed alone proved a better feed than sun- 
flower seed fed alone. The best results were secured with equal parts of corn 
and sunflower seed, and these compared favorably with tlie ration of corn and 
tankage. 

Growing draft colts, E. A. Trowbridge and D. W. Chittenden (pp. 26, 27). — 
Seven head of yearling draft colts fed during their second winter for 130 days 
with an average daily ration of 10,83 lbs. of grain, consisting of 2 parts of corn, 
2 parts oats, and 1 part bran, and 13.99 lbs. of alfalfa hay, made an average 
daily gain of 1 lb. each. 
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Heavy and Hght grain rations when fed in connection with com silage and 
clover hay for fattening steers, E. A, Trowbridge and H. D. Fox (p. 28).— Tbe 
sixth trial, which is here reported, was conducted as in previous years (E. S. R., 
45, p. 268). The results dilfered from those of the earlier tests in that the lot 
fed a full feed of shelled com and linseed oil cake (6:1) for the entire period 
made the most economical gains. It is pointed out that this is due to the low 
price of concentrates as compared to the very high price during the time the 
earlier tests were made. 

Hogging down com and soy beans, L. A. Weaver (pp. 28, 29), — ^Work previously 
reported (B. S. R., 45, p. 271) was repeated in 1920. The results differ from 
those in 1919 In that more pork was secured from the corn plat than from the 
com and soy bean plajt. Otherwise the data substantiated earlier results that 
either com alone or corn and soy beans may be satisfactorily hogged down; 
self-fed tankage to hogs on com materially increases the rate and economy of 
gain ; soy beans are not a complete substitute for tankage ; and that an acre of 
corn pastured off with hogs fed tankage In addition will produce more pork 
than can be secured from an acre of com and soy beans pastured off without 
such supplement. 

[Work of the Montana animal husbandry department], C. N. Abnki’t and 
D. Hansen (Montana Sta. Rpt. 1920, pp, 22-24, 40, 41, 42), progress report 
on the animal husbandry work of the station is made, and some of the re- 
sults are briefly noted. 

In work at the main station, by O. N. Amett, mature beef cows main- 
tained their weight and condition throughout the winter on 18 lbs. of one 
part timothy and two parts alfalfa hay per head per day, but similar cows fed 
either II lbs. of oil meal with all the straw they would eat or 1 lb, of pil 
meal with 12 lbs. of bay each daily, failed to keep In strong condition. The 
results of feeding beef calves either on alfalfa hay, on equal parts of alfalfa 
hay and sunflower silage, or on the hay and silage with 3 lbs. of grain per 
head daily, showed that each of these rations was adequate for growing beef 
calves. 

An experiment In feeding breeding ewes for 62 days Indicated that oil cake 
used to replace about one-fourth of the hay ration had approximately 5.6 
times the feeding value of alfalfa hay, while of the sunflower silage used in 
a similar manner 2.57 lbs. were required to replace 1 lb. of hay in this test. 
Feeding ewes on sunflower silage alone proved successful only for a limited 
period. 

For pasturing swine, alfalfa ranked first, medium red clover second, and 
rape third. A comparison of feeding barley and barley and tankage to swine 
on alfalfa pasture or in the dry lot showed that where barley only was fed 
the pigs on alfalfa pasture had a slight advantage over those fed in the dry 
lot, but when the barley was supplemented with tankage and both fed by the 
free choice system there was little difference in the results from the pasture 
and dry lot feeding when the value of the alfalfa was considered. 

In work at the Huntley Substation, D. Hansen reports that a pasture 
seeded in 1916 with a mixture of awnless brome grass, orchard grass, tall 
fescue, perennial rye grass, Kentucky blue grass, and white and alslke clover 
had a carrying capacity of 1.9 cows per acre during a grazing season of about 
4J months. The average results of 10 years of pasturing hogs on corn showed 
that 446 lbs. of corn were required to produce 100 lbs. of gain as compared with 
886 lbs. of corn when rape was drilled between the rows. There was little 
difference in the amount of grain required to produce a finished hog by using 
a self-jfeeder or by feeding a limited ration while on pasture. Adding tankage 
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to a com ration for hogs on alfalfa pasture slightly reduced the feed neces- 
sary to produce 100 lbs. of gain. As compared with tankage and mill feed, 
skim milk was found the most satisfactory protein supplement to com for 
fhilshing hogs in the dry lot. 

[Work in animal husbandry at the New Mexico Station] {yew Mexico 
Sia, Rpt. 1920f pp, figs, 3 ), — The progi'ess and future plans of lines of 

work are discussed, and some of the results are reported. An experiment 
on the maintenance of range cows on chamiza brush reviewed here has been 
noted previously (E. S. R., 45, p. 573). 

In a lamb feeding test of 89 days comparing cull Pinto beans with corn, 
alfalfa hay being used as the roughage, 1,215 lbs. of hay and 301 lbs. of corn 
were required by one lot of 10 lambs, and 1,416 lbs. of hay and 344 lbs. of 
the cull beans by another lot to produce 100 lbs. of gain. A third lot fed 
tomillo beans required 2,275 lbs. of hay and 456 lbs. of beans for a similar 
gain. 

The results of feeding two lots of shotes for 93 days, one with ground corn 
and the other with equal parts of ground corn and tornillo beans, indicated that 
100 lbs. of corn is equal in feeding value to 162 lbs. of tornillo beans. 

In an experiment begun 2 years previously on the maintenance of range 
cows, live grade Hereford heifers were left on the range during the winter 
while a similar lot was kept on an inclosed native pasture and given silage 
and roughage for full maintenance. The weights of the animals and of the 
calves they produced were determined at different times. The calves of the 
range cows weighed less at birth than those of 'the fed cows, but when they 
were a year old there was not so much difference in their weights as was 
indicated by their weights at birth or at weaning time. 

[Work in animal husbandry at the Texas Station] {Texas Sta, Rpt, 1920, 
pp. 16-18, 57, 58, 62, figs, 2 ). — It is stated that the results of experiments with 
laying hens showed that cottonseed meal can be substituted for meat scrap 
or tankage to the extent of 45 per cent of cottonseed meal in the ration. 
Observations on the keeping quality of eggs indicated that nonfertile eggs will 
remain in good condition for 15 days during ordinary Texas summer conditions. 

Experiments in fattening lambs, to compare the value of inilo, feterita, kafir, 
and corn, have showed conclusively, it is stated, that the grain sorghums can 
be used more profitably than corn for fattening lambs in western Texas. 
Straight Rainbouillet and cross-bred lambs on a fattening ration made about 
equal gains, which is considered as making the straight Ramboulllet lambs, 
being smooth-bodied and possessing the superior adaptability of the fine-wool 
sheep to range conditions, the more desirable of the two types for Texas ranches. 

A swine feeding experiment indicated that grazing hogs on peanuts for 6 
weeks preliminary to the fattening period does not influence materially the 
hardness of the fat, and showed further that feeding equal parts of rice bran 
and corn chop with 10 per cent of tankage will not cause the carcasses to be 
graded as soft. A mixture of 10 parts of rice bran and 1 part of cottonseed 
meal fed to hogs for 80 days resulted in soft pork in half the number of hogs 
fed. Other hogs fed this same ration with one-half the rice bran replaced with 
mllo chop made better gains and all hogs killed firm. 

A graphical presentation of the financial phases of feeding experiments, 
H. H. Mitchkix {Illinois 8ta, Bui, 2S4 {1921), pp, pi, 1, figs, 15 ), — 

This bulletin discusses the problem of giving a proper financial interpretation 
to experimental feeding data, and presents and illustrates graphical methods 
for use in this connection in place of complicated arithmetical calculations. 
The financial aspect of a feeding operation is considered as resolving itself into 
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the difference between the selling price of the animal and its original cost 
and the expenditures involved in fattening. It is pointed out that the financial 
presentation of the results of feeding experiments should be such as to aid 
in calculating or approximating the feed bill per head, the necessary margin 
to cover expenditures, and tlie probable profit per animal. The charts pro- 
posed for use in these calculations include those with two, three, and more 
than three variable factors, together with one permitting greater flexibility in 
financial predictions. 

Based on the results of experiments in milk production and in feeding 
steers, sheep, and swine at different experiment stations, the charts are designed 
for the calculation of net receipts per head, expenditure for feed, cost of gain 
per hundredweight, (‘ost of gains at different weights, total feed bill per head 
at varying prices, average cost of milk per hundredweight per year on tl»e 
basis of the herd and of the cow, average monthly cost of milk per hundred- 
weight from average yearly cost, fecnl bill and necessary margin of steer fatten- 
ing operation, necessary margin of steer feeding oi)eration for varying cost of 
feeders, gain secured, feed cost, and final weight of steers, and the calculation 
of profit or loss per head in steer feeding operations from the final weight of 
the steer and the difference between the actual and necessary margins. The 
application of the charts to the problems is explained and suggestions are 
given for increasing the precision of financial estimates. 

Cost of beef production in Iowa (lotra Sta. Rpu pp, U ). — Finan- 
cial results of feeding are tabulated, the data having been derived from a survey 
study on 81 droves, including 3,fi90 cattle in Pottawattamie County, Iowa, in 
the fall of and one of 87 droves, including 3,165 cattle, made In the 

spring of 1920. Figures are included also which were collected by visits to 20 
farms, securing detailed costs on 26 droves, including 1,129 cattle. 

Cattle feeding investigations, 1920—21, (’. W. AlctUAJCHjjj. and ll. 15. 
VViNCHESTEK (Kansos Sta. Oirc, 92 {1921) ^ pp. IS, figff. 3).— This (drcular briefly 
sets forth the results of five different feeding tests. 

An experiment to determine the maximum economical utiliaation of silage in 
fattening baby beef, in progress for 207 days, Involved the feeding of heavy 
silage and light grain and light silage and heavy grain rations. Lots 3, 4, 5 
and 6, of 10 steers each, consumed an average daily ration of 11.19, 20.47, 
17.75, and 13.56 lbs. of cane silage per head, respectively. All lots received 
about 1.75 lbs. cottonseed meal, approximately 0.05 lb. of salt, and all except- 
ing lot 6 about 2 lbs. of alfalfa hay per head per day. The different lote 
consumed daily 8.97, 4, 3.84, and 8,54 lbs, of slielled corn per head, respectively, 
and lot 5 consumed also 1.77 lbs. of blackstrap molasses per head dally. Lots 
3 and 4 received no corn during the first 120 days of the experiment. 

The sale of the cattle without profit or loss, based on farm prices, would have 
paid a gross income of $52.50 per acre for cane silage and $26 per acre for 
shelled corn. The feeding of 2 lbs. of alfalfa hay, as shown by the results 
from lots 8 and 5, increased the daily gains by 0.29 lb., reduced the cost of 
gains 55 cts. per 100 lbs., and added 50 cts. per 100 lbs. to the selling price. 
The addition of the blackstrap molasses to the ration increased the gains 
Slightly and Improved the general appearance of lot 5, but it increased the 
cost of gains $1,33 per 100 lbs. and apparently reduced the staling price by 
25 cts. per 100 lbs. as compared with lot 4. 

Plain mature steers and quality mature steers were fattened for 178 days 
on chne silage, alfalfa hay, cottonseed meal, and shelled corn. The plain cattle 
were big, rough, coarse, plain-headed, 3- and 4-year-oid Texas steers uneven in 
size and conformation, while the quality cattle were smooth, good-headed, welF 
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made, S-year-old steers even in size and conformation. Tlie daily gains were 
practically the same for the two lots, but the quality steers required slightly 
less feed per 100 lbs. of gain and dressed slightly higher. However, they 
brought only 60 cts* more per hundred, while the difference in market price 
at the beginning of the test was $2 per hundred. 

A comparison of silage and alfalfa hay for wintering steers indicated that 
yearling steers wintered on silage made very satisfactory gains on grass the 
following summer. 

Different kinds of corn silage were compared in a test with steers to 
determine their relative feeding value. The kinds of silage usc^d w^ere made 
from corn when the grain was in the dent stage, from corn allowed to stand 
six weeks after it had reached the dent stage, and from corn of this later 
stage of maturity but with the ears removed. The corn cut in the dent stage 
produced 9.47 tons of silage per acre containing 2.89 tons of dry matter, wliile 
the mature, corn produced only 4.47 tons of silage with 1.88 tons of dry 
matter. The silage from an acre of corn cut in the dent stage produced 729.51 
lbs. of gain as compared with 499.72 lbs. for the silage from the mature corn. 
In this test a ton of dry matter in the silage from the mature corn, including 
the grain, had approximately four times the feeding value of the silage made 
from the mature com with the oars removed, which yielded only 3 tons of 
silage per acre with 1.03 tons of dry matter. 

The results of a test with yearling steers to compare the feeding value of 
corn in silage with the corresponding quantity of shelled corn indicated that 
the grain in mature corn silage had a greater feeding value pound for pound 
than did shelled corn, the increase in this experiment amounting to 12 per cent. 

The trail of the short grass steer. —The story of a Great Plains grazing 
trial, J. IT. Shepperd {North Dakota Huh 15Jf (1921) j pp. 8, figs. 9 ). — ^The 
results of ob.sorvations made to deterndue the daily distance traveled by cattle 
on prairie pasture indicated that this distance is in direct ratio to the size of 
the pasture. On a 30-acre pasture with fair grazing the cattle walked 1,62 
miles, on a 100-acrc pasture with good grazing they walketl 3.06 miles, and on 
a 640-acre pasture, on which the grazing was a little scant, a herd of dairy 
cattle traveled 5.5 miles per day. During the period from 10.30 a. m. to 8.30 
p. in. these range cattle were observed to be Inactive from i to 3i hours, 
according to the natural thrift of the Individual animals. 

A comparison of broken ear corn and shelled corn, fed with silage, for 
fattening steers, E. 8. Goon and L. J. Horlacher {Kentucky Sta. Circ. 26 
(1921), pp. 15-26y figs. 2). — Corn was feti during the last 80 days of a 140-day 
steer feeding experiment begun December 8, 3920, with two lots of 10 steers 
each. The lot fed broken ear corn consumed 3.76 lbs. of corn (on a shelled 
basis), 1.83 lbs. of cottonseed meal, and 17.8 lbs. of silage per pound of gain 
and made an average daily gain of 1.89 lbs. per head. The check lot fed shelled 
corn consumed 2.96 lbs. of corn, 1.77 lbs. of cottonseed meal, and 18.1 lbs. of 
silage per pound of gain and gained at the rate of 1.95 lbs. daily. In this ex- 
periment shelling the corn was unprofitable. 

Sunflower silage (New Hampshire St a. Bui. 198 (1921), pp. 15, id). -—Tests 
of sunflowers for silage in 1919 and 1920 are briefly reported. The sunflowers 
excelled corn in withstanding drought and frost. While cattle preferred com 
silage, a mixture of com silage and sunflower silage (2:1) seemed to make a 
good combination. When planted thickly to reduce the thickness of the stalks 
sunflowers l^roke over, making harvesting difficult. The chemical composition 
of this silage is givei as follows : Water 81.3 per cent, protein 1.7, fat 0.8, ash 
1.6, crude fiber 5.8, and nitrogen free extract 8.8 per cent. 
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Fertility in Shropshire sheep, E. Robsbts (Joter. Agr. Research [U. SJ, 
22 (1921), No. i, pp. 2S1--^2S4).— studies made at the Illinois Experiment Station 
are reported. 

A classification based on the age of the dams of 9»868 lambs, recorded in the 
1912 volume of the American Shropshire Sheep Record, showed 60.8 per cent 
were single lambs, 38.7 per cent were twins, and 0.6 per cent triplets. A classi- 
fication of the dams on the basis of their age showed that the percentage of 
multiple births increased with the age of dams until the fifth or sixth year and 
thereafter remained fairly constant at about 40 per cent until the eighth year. 
Other data secured failed to indicate that the age of the r^m had any infiuence 
on the percentage of multiple births. Among Shropshire sheep more multiple 
births were found to occur early in the lambing season than late. A similar 
study made of the Dorset breed, which produces a large number of lambs in 
the fall, showed that the larger number of multiple births occurred in the spring. 

Amount of grain to feed spring pigs on forage, W. L. Robison (Ohio 8ta. 
Mo. Bui,, 6 (1921), No. 7-8, pp. 120-128, fig. 1). — The average results of a num- 
ber of experiments with spring pigs on forage are given In tables and are dis- 
cussed from the standpoint of the value of full and limited feeding, the effect 
of the grain fed on the consumption of forage, and the economic conditions as 
affecting the feeding of spring pigs. The tests were begun shortly after weaning 
time when the pigs averaged 40 lbs. in weight and were continued for 130 days, 
during which the pigs were on pasture and different lots were fed various 
Quantities of concentrates, consisting generally of corn and tankage. Similar 
work has been noted (E. S. R., 44, pp. 471, 772). 

The principal results are summarized in the following table : 

Remits from feeding concentrates to pigs on forage. 


Concentrates. 


Quantities fed daily. 


Average 

dally 

gain. 


Dally 
per pig. 


1.4 per cent of live weight 

2.3 percent of live weight 

2.9 per cent of live weight 

Limited feed first; fullfeed later. 
Full teed entire time; handled.. 
Full feed entire time; self fed.... 


Pounds. 

0.42 

.70 

.06 

1.14 

1.29 

1.50 


Pounds. 
0.94 
2. OS 
3.00 
3.69 
4.65 
5.51 


Daily 
pw 100 
lbs. Uve 
weight. 

[' 

Per 100 
lbs. gain. 1 

Gain 

per 

head. 

Final 

weight. 

Pounds. 

Pounds. 

Pound*. 

Pounds. 

1.40 

225.38 

64.5 

94.5 

2.34 j 

291.23 

90.7 

130.7 

2.90 

312.73 

124.8 

164.8 

3.19 

325.23 

147.6 

! 187.0 

3.63 

301.71 

167.2 

207.2 

4.18 

367.98 

194.6 

234.6 


The self-fed lot was fed only until an average weight of 208 lbs. was reached. 
The rate of gain depended directly on the intensity of feeding. The self-fed 
pigs consumed more concentrates and gained more rapidly than similar hand- 
fed pigs. While greater intensity in feeding increased the rapidity in gains, 
a smaller gain was produced from a given amount of concentrates as the grain 
fed was increased. 

Based on these and other results a table also is given comparing the various 
amounts of concentrates needed to have brought the pigs to a weight of ap- 
proximately 210 lbs. This is based further on the assumption that the average 
results of a number of dry-lot experiments from the time the weights of the 
pigs used approximated those of the limited-fed pigs at the close of the grazing 
period until they reached approximately 210 lbs. In weight would be similar to 
tibose likely to be obtained from finishing light-fed pigs in the dry lot after 
the grazing season. Data are compiled also to show the effect of the amount 
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of concentrates fed in connection with forage on the percentages of old and 
new corn required to bring the pigs to 210 lbs. 

It is concluded that limited feeding lowers the concentrate requirements per 
unit of gain while the pigs are on forage, permits a maximum use of corn, 
and makes it possible to convert the new crop into cash more quickly than 
can be done In any other way when it is fed to hogs. It is pointed out, how- 
ever, that when pigs are full fed their growth is more rapid, which tends to 
xseduce the labor, interest, overhead expense, the risk from disease, and the 
pasture charge. It is also pointed out that the full-fed pigs may be marketed 
earlier at a time when prices are generally more favorable. 

Feeding purebred draft iUlies, J. L. Edmonds and W. G. Kammladb {IlH- 
mis 8ta. BuL 2S5, pp. S29-S60, figs. 8). — The experiments here reported are in 
continuation of those previously noted (E. S. R., 36, p. 569). The object of 
the work here described, designated as the second and third experiments, was 
to find a ration even more satisfactory for producing high-class fillies than the 
ration of corn, oats, and alfalfa used in the first experiment. In each of the 
second and third trials, 16 Percheron weanling fillies, divided into two equal 
lots, were used. The fillies were pastured on heavy blue grass with a mixture 
of timothy, orchard grass, medium red clover, and white clover for 160 and 
165 days for the second and third experiments, respectively. An acre of pas- 
ture was allowed per head. Those in the second experiment received, as rough- 
age, alfalfa hay and oat straw, and those in the third were given alfalfa hay 
the first winter and alfalfa hay supplemented with oat hay the second winter. 
The second experiment lasted a total of 518 days, and the third experiment of 
490 days. The general results are summarized in the following table : 

Comparison of grain rations for Percheron fillies. 





i 

! 

Aver - 1 

Ayerage 

weight. 

Daily 

gain 

per 

head. 

Aver- 

Feed per pound of 
gain. 

Feeding periods. 

Lots. 

Grain mixtures fed. 

age 1 
grain ; 
ration. 

1 

Initial. 

Final. 

ag®. 
gain m 
height. 

i 

Oat 
straw 
or hay. 

i 

2d experiment, | 
1916-1018. i 

3d experiment, j 
1918-1020. 1 

1 

2 

1 

2 

Com, oats, bran (2: ; 
2:1). 

Com, oats (1:1) 

Oats, bran (3:1) 

Com, bran (3:1) j 

Lbs. I 
8.60 , 

8.35 

6.36 1 
5.40 ; 

Lhs. 

811 

818 

846 

853 

Lbs. 

1,544 

1,544 

1,482 

1 1,490 

Lbs. 

1.41 

1.40 

1.30 

1.30 

In. 

7.68 

7.91 

6.41 

6.8^1 

LbB. j Lbs. 
6.01 j 7.87 

5.95 ! 7.38 
4.90 ! 5.01 
4.16 i 5.06 

Lbs. 

0.63 

.63 

3.92 

3.91 


Of the grain rations, the one fed lot one in the third experiment, and con- 
sisting of three parts of crushed oats and one part of bran fed with alfalfa hay 
supplemented with oat hay, proved most satisfactory. While abundant pastur- 
age and legume hays are considered as reducing the grain requirement, it was 
found best, in the experience gained from these two and the preceding experi- 
ment, to feed grain in comparatively small amounts continuously during all 
seasons. 

Breeding Morgan horses at the U. S. Morgan Horse Farm, H. H. Reese 
(I/. 8. Dept. Agr.y Dept. Circ. 199 {1921), pp. 18, figs. 13). — ^The history of the 
Morgan horse is reviewed, the characteristics, uses, and value of the breed are 
pointed out, and the establishment, management, and purpose of the U. S. 
Motgan Horse Farm at Waybrldge, Vt., are discussed. A number of prominent 
individuals of the breed are figured and described. 

Methods of mating poultry, L. S. Dodson {New Jersey Stas., Hints to 
Poultrymen, 10 {1921), No. 8, pp. U], fig. J).— Methods of mating poultry, 
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Including large Hock, small Rock, stud, traveling male, alternating male, and 
double mating, are described, and the comparative advantages of the dilferent 
methods are pointed out 

Sex-linked inheritance In poultry, G. Lefevbe (Mi 890 uri Bui, 189 
(1991), pp. 58, 59). — This study during the year is reported as having shown 
that spangling in poultry is a character controlled by a sex-linked factor and 
that hen-feathering in the males of the Sebright bantam is transmitted through 
both sexes by a single dominant factor which Is not sex linked. No evidence 
was found that male feathering is due to an internal secretion from so-called 
lutear cells of the testes. 

[Report on poultry work at the Missouri Station], H. L. Kempster {Mia- 
aouri Sta, Bui. 189 (1921), pp. 47, 48). — In addition to a scratch feed hens w’ere 
fed a basal mush of 2.2 parts l)ran and 4.4 parts shorts, supplemented with 
cottonseed meal 2 or 4 lbs. or with tankage ranging from 0.57 to 3.4 lbs. per pen. 
The pen fed no protein concentrate averaged 39 eggs per hen, while those fed a 
small amount of tankage laid 104 eggs. The cottonseed meal appeared to have 
reduced egg production. 

Experiments in feeding chicks clearly indicated the value of sour milk or 
fresh buttermilk as compared with dried buttermilk and tankage in rations for 
growing chicks. White Leghorn pullets hatched in February, March, and 
April api>eared to have a larger annual egg production than those hatched in 
May, and pullets beginning to lay in July, August, and September produced 
more eggs during the year than were secured from those beginning to lay later. 
Pullets maturing in less than 175 days were found to be better producers than 
those requiring a longer i)eriod to reach maturity. 

[Report on poultry work at the New Mexico Station] {New Mexico 8ta. 
Rpt. 1920, pp. 29-45, ffffs. 6). — A report on the progress of work with poultry 
at the station is made, and the results secured in a study to determine the effect 
of the time of hatching on the development and production of pullets are 
presented. The results of a test of different feeds and methods of feeding for 
bringing cockerels to market weight are given in tables without comment. 

Observations made on White Ix^ghorn pullets hatched March 1, March 25, 
April 24, May 22, and June 15, indicated that for efficient egg production during 
the fall and wdnter the pullets should be hatched about April 1 and not later 
than May 1. The pullets hatched after May 1 required a greater number of 
days to come into production and had a shorter egg laying period than pullets 
hatched earlier., 

Pullets in a house lighted from 3 a. rn. to daylight from November 1 to May 
1 reached their maximum production in Febriuiry, whiU? those in a house 
without illumination laid the most eggs in March and April, Late hatched 
pullets with Illumination began producing about 1 month sooner than pullets 
of the same age without illumination. The lot of pullets with Illumination 
produced a greater total number of eggs than were produced by those in the 
house not lighted. 

Poultry keeping in Porto Rico, H. G. Henrtcksen (Porto Rico Sta. Giro. 
19 (1921), Spanish ed., pp. 22, fipa. 14). — ^This is the Spanish edition of a cir- 
cular previously noted (E. S. R., 44, p. 871). 

DAIEY FAEMIITG— DAIBYIUO. 

[Report of work at the Iowa Station in dairy husbandry] (Iowa Sta, 
Rpt, 1920, pp, 27, 28). — Summaries of work in dairy husbandry report among 
other results that an equally high level of summer milk production can be 
maiutained with feeding either silage or soiling crops, and it is concluded 
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that when corn costs less than $1 per bushel, corn silage is the more economical 
of the two feeds. Rations of milk or of milk and grain failed to maintain 
normal growth in calves, but the addition of alfalfa hay supplied the de- 
ficiency. A substitution of cottonseed meal for oil meal or bran in the ration 
did not affect the percentage of fat in the milk of dairy cows, but replacing 
the com of the ration with cottonseed meal gave a temporary increase of 12 
per cent in the fat content of the milk. A study of herd sires Indicated con- 
siderable variation in their ability to sire daughters of high production. A 
report of progress is made on breeding work to improve milk production, 
previously noted (B. S. R., 46, p. 173). 

[Report on the work of the dairy department at the Missouri Station], 

A. O. Raqsoale et al. {Missouri 8ta. But. 189 {1921), pp. S1-S5). — The progress 
made on different projects during the year is briefly reviewed, and the re- 
sults secured are briefly noted. 

Nutrition of heifers: Protein requirement for growth, A. C. Ragsdale and 
W. W. Swett (pp. 31, 82). — In these experiments various quantities of starch 
wore given in addition to rations consisting of common dairy feeds for the 
purpose of balancing the ration by furnishing energy. It is reported that 
normal gains in weight wore not made with 25 per cent of total energy supplied 
by starch plus no other protein than that actually required, and that in only 
two instances were normal gains in weight made by heifers receiving 15 per 
cent of total energy under the same conditions. The data available at this time 
are considered as indicating that 20 per cent of total energy from starch is 
approximately correct for growing dairy animals of both the Holstein and 
Jersey breeds. 

Raising calves on milk suhsiitutes, A. C. Ragsdale and C. W. Turner (pp. 
32, 33).— Calves 2 weeks old were gradually changed from a ration of whole 
milk to one of skim milk and had been well started on a supplementary grain 
mixture with hay when about 60 days old. At this time the skim milk was 
discontinued and only grain and hay were fed. The use of soy bean hay 
and a mixture of corn chop, wheat bran, and oil meal (4:1:1) gave better 
average results for two years than a ration of alfalfa hay and corn chop, 
wheat bran, and soy bean meal 4:1:1. Until the calves became accustomed to 
the dry feed poor growth was made, but later there was a tendency toward 
large gains. Soy bean hay appeared more palatable than alfalfa hay. 

Factors influeticing the percentage and quantity of the fat in the milk of 
rows on official test, A. C. Ragsdale, C. W. Turner, and S. Brody (pp. 33, 34). — 
Observations were made on 10 animals during March and April under winter 
conditions of food, shelter, and exercise. Each milking was tested for butter 
fat, and an hourly record of temperature and any unusual weather conditions 
was kept. The results showed an increase of about 0.15 per cent of fat for a 
decrease In temperature of 10® F. When the feed was reduced by 50 per cent 
for 3 days a gradual increase in the percentage of fat, reaching its maximum 
the third day and after that a considerable drop below the average for a few 
days, was observed. The study of 3,763 Guernsey, 299 Jersey, and 95 Holstein 
records indicated a general decline in the fat content of the milk during the 
second month, followed by a gradual Increase during the remainder of the 
lactation period. In studying the influence of season on the percentage of fat 
in cow*8 milk the tests were found low in the summer months, while there 
was a gradual rise during the winter months beginning in October and reaching 
its maximum during December, January, and February. The variation of fat 
In successive fractions of a milking Is considered due to the action of gravity. 
When the udder was manipulated sufficiently the fat in successive 100 cc. 

92026—22 6 
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fractions drawn every 2 hours was nearly the same* Similar work has heeu 
noted previously (K. S. R., 45, p. 276). 

Silage mvesHgations^ A. C. Ragsdale, and C. W. Turner (p. 34). — ^Losses in 
the weight of silage from corn were found to average 6.08 per cent, as compared 
witli 4.^ per cent in silage from stover. The average yield per acre of both 
grain and stover was 20,505 lbs. for Oocke Prolific, 18,878 lbs. for Bigg Seven- 
ear, 18,388 lbs. for Eureka, and 14,387 lbs. for Learning. The yields of grain 
and stover were in practically the same proportion as the total yields. 

The effect of each ingredient in the manufacture of ice creamy W. H. B. 
Reid and D. H. Nelson (pp. 34, 35). — ^The fat content was found to vary directly 
with the viscosity and inversely with the weight of a given volume of mix. 
With a high fat content the mix containing more total solids required more 
time to begin freezing but less time for whipping because the greater viscosity 
facilitated the incorporation of the air. It was observed that as the fat 
content increased the temperature of the ice cream increased if hardened at 
the same temperature. Ice cream containing 8 per cent or more of fat was 
found to develop an old taste when stored for 5 days or longer, which was not 
noticed in cream with only 4 or 6 per cent of fat. A fat content of 8 to 12 
per cent in ice cream is considered best for market purposes. 

[Work In dairy husbandry at the New Mexico Station] (New? Mexico 8ta. 
Rpt, 1920y pp. 43y Jii). — ^Bight native does bred to a purebrerl Toggenburg buck 
produced 13 kids, all of which except four showed marked Toggenburg color 
markings. Two white does produced kids almost pure white, and one of the 
kids of a blue doe was gray with no Toggenburg characteristics. The eight 
does averaged 1.2 qt. of milk i)er day for the first 60 days of their lactation 
periods, the range being from 0.8 to 2.1 qt. 

Sunflower silage and corn silage were fed to dairy cows by the reversal 
method in 22-day periods. While eaten as readily as the corn silage, the sun- 
flower silage did not give as good results. The four cows receiving sunflower 
silage produced 1,915 lbs., and those receiving corn silage 1,942 lbs. 

[Silage as a substitute for hay], W. E. Ashton {Jersey Bui, and Dairy 
World, 41 (922), No. 4, p. 168).— A successful feeding practice is briefly noted 
in which corn silage and a grain allowance are fed twice a day and a final dally 
feed of oat straw is given as an entire substitute for hay in the ration of dairy 
cows. 

Studies of dairy rattle, J. J. IIoopeb and P. E. Bacon (Kentucky Sta, Bui. 
234 (1921), pp. 91-161, figs. 24)- — This bulletin reports the results of five differ- 
ent studies. 

1. Inheritance of color markings in Jersey cattle, J. J. Hooper (pp. 95-114). — 
Some of the results of this study have been noted (E. S. R., 42, p. 472). In 
addition to the data there reported, it was found that of the Jersey cattle 
studied 66 per cent were solid in color and had black tongues and black switches, 
12 per cent were broken in color, with white tongues and white switches, and 
22 per cent had various combinations of tongue, body, and switch color. It 
appeared further that each part has a separate determiner in the inheritance of 
color. The yellow nose appeared recessive, and the gray nose, it was thought, 
should be classed genetically with black noses, as a dominant. Gray color was 
dominant, apparently, to all other coat colors. 

2. Influence of oestrum or heat on the production of milk and butt^ fat, 
J. J. Hooper and P. E. Bacon (pp, 115-118).— -The results of this work here 
tabulated and briefiy discussed have been noted (E. S. R., 40, p. 878 )« 

3. Influence of age and pregnancy on the production pf mJlk and butter fat in 
Jersey cows, J. J. Hooper (pp. 119-125).— This study, based on the records of 
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1,497 register of merit tests, showed that the open cows slightly exceed the 
pregnant cows In the production of milk and butter fat. Similar work has been 
noted (E. S. R., 46, p. 74). 

The results showed also that the 2-year-old cows produced 74 lbs. of milk 
and 78 lbs. of butter fat for every 100 lbs. produced by mature 7-year-old cows. 
Three-year-old cows produced 81 lbs., 4-year-old cows 04 lbs., 5-year-old cows 
92 Iba, and 6-year-old cows 96 lbs. of butter fat, compared with 100 lbs. for the 
7-year-old cows. 

4. The escutcheon in relation to production of milk and butter fat, J. J. 
Hooper (pp. 126-158).— The work here described has been notefl (13. S. R., 41, 
p. 572). The study of 476 records of dairy cows failed to reveal any correlation 
between the shape and size of the escutcheon and the production of milk and 
butter fat. It was observed in the cows examined that when the escutcheon 
was not symmetrical it was largest on the left side, and also that the largest 
feathers were found on the left side of the %mlva. 

5. The body secretions in relation to production of milk and butter fat, J. J. 
Hooper (pp. 159-161). — An inspection of 164 cows failed to show a correlation 
between the amount or color of body secretions and the yield of milk or butter 
fat. 

Germ content of milk. — III, As influenced by visible dirt, H. A. Harding 
and M. J. Prxtcha (Illinois fita. Jiml, 2S6 (Um), pp. S6S-S9], fig. /) — The 
observations reported in this bulletin continued previous work (B. S. R., 38, 
p. 878), and were divided into three general groups: (1) A study, extending 
over about two years, of the germ content of 1,605 samples of milk from 
cows in three different barns, the cows differing in cleanness but ail kept rea* 
sonably clean; (2) a brief intensive study of 250 samples from cows allowed 
to become excessively dirty; and (3) a study of the dirt from the coats of 
cows as a source of germs in the milk. In addition, observations were made 
on the effect of cleaning the coats of the excessively dirty cows and of using 
the ordinary open type and the small topped milk pails. Methods of deter- 
mining the amount of dirt in milk and the sources, kinds, and amounts of 
dirt in milk arc discussed. The term “dirt in milk” is used to designate 
the foreign matter ordinarily visible. 

The results showed in general that a relatively small quantity of dirt en- 
ters the milk in milking and that where a time interval permits bacterial 
growth, the germ content can not he taken as indicating the degree of clean- 
liness surrounding the production of a given sample of milk. The unstrained 
milk from extremely dirty cows milked into the open-topi>ed pall, having a 
diameter of about 12 in., was found to contain 10.8 mg. of dirt per quart, 
and this to have t>een reduced to 8.1 mg. by the use of the small-topped pall 
with an opening 5 by 7 in. The milk from the cows after their coats were 
^cleaned and with the use of the small-topped pail contained 4.6 mg. per 
quart on the average for the series of milkings. 

The dirt from the extremely dirty cows showed through plate counts ap- 
proximately 1.5 billion germs per gram, yet the increase in the germ count 
in the milk due to the presence of 10.8 mg. of dirt per quart was only about 
17,000 per cubic centimeter, and in the milk with 8.1 mg. of dirt per quart 
it was 18,000 per cubic centimeter. It is pointed out that in ordinary milk 
production germ counts as low as 17,000 per cubic centimeter resulting from 
any factor are entirely overshadowed by the influence of utensils and other 
factors, and that protection against dirty milk must be based largely on de- 
terminations of the dirt actually present rather than on germ counts. 
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The eTolution of disease, J. Danysz, trans by F. M. Eackehann (PhWdeU 
phia: Lea d Fehiger, 1921, PP- xn+17--194, fig, i).— This Is an English trans- 
lation of the volume in which are presented the author’s theories concerning 
the evolution of disease from the standpoint of immunity, anaphylaxis, and 
antianaphylaxis. Some of the phases of the subject have been previously 
noted from other sources (E. S. E., 39, pp. 79, 286). 

The principles of bacteriology, A. C. ABBOirr {Philadelphia: Lea d Fehiger, 
1921, 10. ed., rev., pp. X~j-17-e86, pie. 11, flgs. i08).-“Thi8 is the tenth edition of 
this textbook and laboratory manual of bacteriology. The first half of the 
book is devoted to a general survey of the principles of bacteriology and bac- 
teriological technique and the second half to the application of the methods of 
bacteriology to the study of sj)ecial pathogenic microorganisms, with a final 
chapter on the bacteriological study of water. 

[Report of the] department of veterinary science, H. Welch {Montwna 
Bta, Rpt. 1920, pp. SJf-S6). — ^Work with goiter and hairlessness indicates that 
feeding sows potassium iodid at the rate of 5 grains once a week gives as 
satisfactory results as does the administration of 1 grain daily. The use of 
10 per cent nitric acid cured the milder eases of a strictly venereal and 
virulent form of necrobacillosis of sheep. Experimental work has shown that 
ordinary compressed yeast is a valuable tonic and corrective in cases of 
indigestion, lack of condition, and other chronic conditions due to faulty feed- 
ing. The administration of from 4 to 6 oz. of kerosene in a pint of milk, 
oil, and in some cases water, have shown it to be a most valuable agent for 
the treatment of cattle bloated from feeding on alfalfa, clover, or i>otatoes, 
or from indigestion. 

The loco weed eradication work conducted during the summer is noted on 
page 334. 

Cresols and substances for crosol soaps, TTI, IV, E. Haileb {ArO. RciehS' 
gsndhtsamt., 52 {1920), No. 4, pp. 670-726). — In continuation of the investiga- 
tion previously noted (E. S. E., 45, p. 679), two papers are presented. 

III. Salts of cresoti/n acid as solvents for cresol (pp. 670-695). — The so- 
called cresotin acids used in this study are ortho-, meta-, and para-toluyl acids 
or homosalicylic acids prepared from cresol, carbon dioxid, and sodium hydroxid. 
The sodium salts of the three isomeric acids differ in their solubility in water 
and in their solvent action on cresol. The usual combination for disinfecting 
purposes Is 20 parts of the sodium salt of ortho-cresotln acid, 30 parts of 
water, and 50 parts of cresol. This preparation is sold under the name of 
Cresotin-Cresol. The experimental work reported in tliis paper consists of a 
study of the bactericidal properties of the various cresotin salts, the infiuence 
of Increasing proportions of sodium ortho-cresotinate on the bactericidal prop- 
erties of cresol solutions, and a comparison of the bactericidal properties of 
cresotin-cresol, pure aqueous solutions of cresol, and varying dilutions of 
cresol soaps as determined by test with 11 strains of staphylococci. 

The data presented show that a dilution of cresotin-cresol furnishing 1 per 
cent cresol has as strong bactericidal properties as pure aqueous solutions of 
cresol and stronger than cresol soaps of such a dilution as to contain 2.6 per cent 
of cresol. 

IV, Methods of testing the disinfecting properties of cresols (pp. 696-726). — 
In this paper the author reports a comparative study of methods of testing 
the bactericidal properties of disinfectants (1) by saturating pieces of cotton 
cloth with cultures of the organism tested, drying the cloth, exposing it for 
varying periods of time to the disinfectant under examination, and then cul* 
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turing it on suitable media; and (2) by transferriog some of the culture of 
the organism to a given amount of disinfectant and culturing after varying 
lengths of time. 

The conclusion is drawn that the first method, which is the one employed 
in the above and previous studies of this series, is of greater accuracy than 
the so-called suspension method. 

On the essential identity of the antibodies, H. Zinsseb {Jour, Immunol.^ 
6 (I92J), No, 5, pp, 289^299), — In this theoretical discussion of the nature of 
antibodies, the author presents arguments in favor of the “ Unitarian ” view of 
the essential identity of agglutinins, precipitins, bacteriolysins, etc. 

Cutaneous vaccination: Anthrax, skin infection, skin vaccination, and 
skin immunity, A. Besbedka (Ann. Inst, Pasteur^ 35 (1921), No, 7, pp. 421- 
430). — Essentially noted from another source (E. S. R., 44, p. 877). 

The local and general serum treatment of cutaneous anthrax, J. 0. 
Began (Jour, Amer, Med. Ahsoc,^ 77 (1921) ^ No. 25, pp. 1944^1948). — The author 
reports further success in the treatment of anthrax (human) by local injec- 
tions of antianthrax serum as previously described (E. S. R., 41, p. 189), 
together with intravenous injections of the serum. A tentative plan of dosage 
combining the local and general injections is outlined. 

Blood prevention and blood vaccination in foot-and-mouth disease, H. 
VALLf:£ and CAEBfe (Rec. M6d. 97 (1921), No. 13, pp. 369-372; ahs. in Trop. 
Vet. Bui., 9 (1921), No, 4t PP- 249-251), — From a comparative study of the 
results reported In the literature and obtained by the authors in experimental 
work on the Immunization of cattle against foot-and-mouth disease by injections 
of blood or serum from animals cured of the disease, the following conclusions 
are drawn ; 

Owing to tlie fact that cattle recovered from foot-and-mouth disease do not 
all furnish blood of equal activity, a mixture of blood from several animals 
should be used in preference to that of a single animal. The blood should be 
drawn on the twelfth to the fifteenth day after the appearance of vesicles. If 
treated with an antiseptic the citrated blood can be kept in the ice box at 1® C. 
for at least three months without loss of potency. It should be used in doses 
of not less than 1 cc. of blood for 1 kg. body weight of the animal to be im- 
munized, whatever the species. 

The duration of the immunity conferred does not exceed 15 days in the 
majority of cases, but may be prolonged for equal periods of time by a second 
or third injection. The only animals that can be protected in this way are those 
which are still free from infection at the time of vaccination. In animals in- 
oculated daring the period of Incubation the disease, however, takes a more 
benign course. 

Attempts to produce lasting immunity have been made by inoculating cattle 
and sheep with the blood of recovered animals and simultaneously or a few 
days later with doses of from 1 to 10 cc. of defibrinated virulent blood or with 
• lymph of filtered macerated epithelium from diseased animals. The duration 
of the Immunity thus produced has not yet been determined. 

Observations concerning blood vaccination for foot-and-mouth disease 
in 1920 In the Canton of liucerne, E, Odekmatt (Schweiz. Arch. Tierheilk., 
63 (1921), No. 9, pp. 347-^65, fig. 1). — ^This paper reports a summary of data 
obtained from questionnaires sent out following the campaign against foot-and- 
mouth disease In the Canton of Lucerne, Switzerland, in 1920. A total of 8,672 
animals, including steers, milch cows, beef cattle, calves, and swine, were vacci- 
nated and 1,880 sick animals and 1,2^ well ones were not vaccinated. Hie 
mortality among the vaccinated was 2.2 per cent and among the unvaccinated 
23.05 per cent. The milk yield was favorably influenced in 87.14 per cent of 
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the vaccinated animals. Accidents following vaccinations occurred seldom. In 
the whole campaign of 1920 only six animals had to be slaughtered following 
vaccination on account of septic abscesses traceable to poor technique of vacci- 
nation. The method recommended as most satisfactory is that described by 
Zschokke and Zwicky (E. S. R., 46. p. 680). 

The immunity conferred by the milk of animals cured of foot-and-- 
mouth disease. C. Lebailly (Compt Rend, Soc, Biol, [Paris]. 8J^ (1921), No. 4, 
pp, 180, 181), — Failure to reproduce foot-and-mouth disease in young pigs by 
injections of from 6 to 10 cc. of virulent blood is thought by the author to Indi- 
cate that the pigs had acquired immunity through the Ingestion of milk from 
cows cured of the disease. The author is of the opinion that by feeding such 
milk a temporary Immunity to the disease may be established. 

Procedure for the rapid production of serum against rinderpest. R. van 
SA cmHiBM (Bul, Soc, Path. Bxot, H (1921), No, 7, pp, S87, 368). — ^Essentially 
noted from another source (E. S. R., 45, p. 888). 

Studies on the tuberculin reaction and on specific hypersensitiveness in 
bacterial infection. H. Zinssek (Jour. Bxpt. Med,, 34 (1921), No. 5, pp, 4^^- 
524, 4)‘ — ^Thls paper reports at length an investigation of the tuberculin 

reaction in guinea pigs with a view to determining the relationship of the 
intracutaneous tuberculin reaction to anaphylaxis. 

Attention is first called to the two different types of skin reaction In man 
and in guinea pigs following the injection of antigen: (1) The immediate transi- 
tory reaction which develops in animals sensitized to proteins; and (2) the 
delayed tuberculin type of skin reaction. The first type is shown to be one 
of the manifestations of general protein hypersensitiveness or anaphylaxis, and 
the second, which develops more slowly and leads to a more profound injury of 
the tissues, to be independent of anaphylaxis as ordinarily understood. The 
tuberculin type of liypersensitiveness does not develop in guinea pigs sensitized 
with proteins like horse serum so far as has been observed, but only through 
Infection with living organisms. In animals made hypersensitive to this type 
of reaction the reaction may be induced by intradermal injections of the pro- 
teose residue of bacterial extracts after the true proteins have been destroyed 
by the action of acids, etc. 

In discussing the rdle which this form of sensitization plays in the sympto- 
matology and pathology of infectious diseases, the author suggests **it would 
appear tliat certain noncoagulable substances of uncertain chemical constitution 
are being constantly elaborated in the course of bacterial growth and passed 
into the circulation of infected animals. As a result of this, infected animals 
become sensitized to these heat- and acid-resistant inateidals, in tuberculosis 
in the course of one to two weeks, in the case of more rapidly growing bacteria 
perhaps sooner. Early in the course of infection, the animal becomes sensitized 
and subsequently the further elaboration and distribution of these materials 
from the bacterial focus play a fundamental part in the injury of the animal. 
These proteose-like substances, like tuberculin, possessing but slight toxicity for- 
the normal animal, become highly toxic to the sensitized one. Thus, these sub- 
stances, while not being true exotoxins in the ordinary sense, would still 
represent a highly toxic bacterial product comparable in its injurious effect 
to toxins when produced in the body of an animal thus sensitized.^ 

Investigation of the antigenic value of bacillary emulsions and of ethyl 
and methyl extracts of tubercle bacilli, L. N^be and A. Boqttict (Ana. /nsf. 
Pasteur, 35 (1921), No, 5, pp, 300-^14) the result of a comparative study 
at the antigenic value of emulsions of bile-treated tubercle bacilli and of bacil- 
lary extracts in ethyl alcohol with and without preliminary treatment with 
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acetone, the authors recommend as the most satisfactory antigen a methyl 
alcohol extract of tubercle bacilli prepared as follows ; 

Human and bovine bacilli from 6-week cultures in glycerinated bouillon are 
sterilized by heating for 30 minutes at 320® C., filtered on paper, and mixed In 
equal quantities. The bacilli are then washed on the filter paper with distilled 
water, dried in the oven or in vacuo, treated with acetone for 24 hours (1 cc. 
of acetone for 0.01 grn. of the bacilli), dried again, and finally macerated in 
methyl alcohol in the same proportions. The extraction is continued for from 
10 to 12 days at a temperature of from 37 to 38®, with frequent shaking. The 
filtered liquid is used in doses of from to 1 ec. of a 1 : 20 dilution in physio- 
logical salt solution, prepared at the time of use by warming the antigen for a 
few minutes at 50® and adding it gradually to the salt solution. 

Notes on the control of bovine tuberculosis, J. Tuaum and S. Lockett 
{Jour, Amer, Vet. Med. Asmoc., 60 (1921), No. 2, pp. 186-190). — These notes 
from the California Experiment Station include observations on the time of ap- 
pearance of the local reaction in the intradermal tuberculin test and suggestions 
for the mode of procedure in establishing a tuberculosis-free herd from a badly 
infected one. From observations during the intradermal test on a badly Infected 
herd and from previous experience, the authors are of the opinion that for the 
best results two readings should be made, the first between the forty-eighth and 
seventy-second hours and the second at the one hundred twentieth hour, or if 
only one reading is possible it should be made either at the seventy-second or 
the ninety-sixth hour. 

In place of indiscriminate slaughter of reacting animals the segregation of the 
newly bom calves in an environment entirely free from possible contamination 
by the old herd, to serve as a nucleu.s of a new herd, is c*onsidered the best means 
of establishing a tuberculosis-free herd. 

Infectious abortion of cattle, J. W. Oonnaway, A. ,1. Durant, and H. G. 
Newman (Missouri 8ta. Bui, 189 (1921), pp. 57, ,58).- - This is a progress report 
in continuation of the studies previously noted (K. S. R., 43, p. 784). Experi- 
ments to determine the effect of a more or less prolonged rest from breeding on 
the persistence of Bacterium abortus in abortion-infected cows have shown that 
such cows do not have the power to destroy and eliminate the infecting organism. 
On the other hand, infected calves soon become nonreuctors unless reinfected by 
subsequent exposure. Unbred heifers do not become reinfected by continuous 
exposure to non pregnant reacting cows. 

A bacteriological study of the glandular organs of a mature steer, cow, and bull 
which had been artificially infected with B. abortus gave evidence that the steer 
was apparently less able to destroy and eliminate the organism than the hull, 
but that neither is as favorable a host for the organism as the cow. In the 
cow the generative organs are more apt to suffer functional disturbances as the 
result of infection with B. abortus, while the udder affords favorable conditions 
for the parasitic existence of the organism. 

For the prevention and eradication of infectious abortion from a cattle herd, 
the authors suggest testing the entire herd at regular Intervals to determine the 
presence of reactors, disposing of all reactors that are of no special value, isolat- 
ing promptly every animal showing a tendency to premature calving, keeping 
the reactors away from the main herd at calving time, destroying all dead calves 
and afterbirths by burning or burying deeply, disinfecting the cow barns and 
stable litter, and spraying with a disinfectant the cows that have recently calved. 

OontfNgiotts agalaxy of the sheep and goat: Experimental study, H. 
CABBfi (Ann. Inst, Pasteur, SS (1921), No. 5, pp. SSB-SIS7 ). — ^Thls is a brief 
rqmrt of a continuation from 1912 to 1914 of a previously noted Investigation 
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on contagious agalaxy (E. S. R., 29» p. 179). The author emphasizes again the 
persistence of the virus in the mammary gland for as long as six months after 
infection and the great danger of scattering the Infection through this source. 
Yaccinatlon of a lactating animal, while protecting the animal from general 
infection, does not protect the mammary gland, which becomes the seat of local 
infection. 

Infections abortion in swine, J. W. Comnaway, A. J. Dubant, and H. O. 
Newman {Missouri 8ta, Buh 187 {1921), pp, 28, figs, 11). — This is a progress 
report to the date of June 15, 1921, of investigations on infectious abortion In 
swine, preliminary reports of which have been previously noted in the annual 
reports from the station (E. S. R., 37, p. 779 ; 43, p. 784). The following facts 
regarding the disease appear to have been established ; 

The specific cause of the majority of abortions in swine is an organism 
closely related to, if not identical with Bacterium abortus of Bang, which is 
responsible for the majority of abortions in cattle. The probable identity of 
the causative agents of abortion in swine and in cattle has been proved by 
complement fixation and agglutination tests, by the isolation and identifica- 
tion of the specific organism, by the production of the specific abortion reac- 
tion in the blood of swine, by inoculation of swine with cattle abortion bac- 
teria, and by field observations of abortions in cattle and swine pastured to- 
gether. 

The chief mode of transmission of the infecting organism appears to be in- 
gestion of material contaminated with the organism. Transmission by breeding 
is probable but not definitely proved. Boars, nonpregnant sows, and young 
pigs are susceptible to infection. In the case of the young animals the blood 
reaction generally becomes negative in a few weeks, while in mature sows the 
infection is retained for some time, if not permanently, although sows which 
have aborted and continue to react may farrow full term living pigs at the 
next gestation. 

The measures suggested for the prevention and control of the disease are 
similar to those which are in general use in the case of contagious abortion 
in cattle. The abortion test should be applied to all mature breeding animals 
in the herd and to recently purchased animals. Aborting sows i^ould be 
promptly isolated from the herd, and care should be taken to disinfect thor- 
oughly the premises and destroy the aborted pigs and afterbirths. Whether 
the reactors should be fattened and sold to the butcher or kept depends upon 
the special value of the animal. In the case of a valuable sow it is considered 
best to keep it for breeding purposes and Isolate the litters directly after wean- 
ing. Vaccination is considered of doubtful value and probably detrimental in 
that it introduces the possibility of making permanent infection carriers of 
the immunized animals. 

Directions are given for making and interpreting the serological tests for 
infectious abortion, and for caring for the aborting sows, the nonreactors, and 
boars in the infected herd. Illustrations and descriptions of a number of ex- 
perimental cases of infectious abortion in swine, and a list of 16 literature 
references, are given in an appendix. 

Botulism in swine and its relation to immunization against hog cholera, 
R. Gbaham {Jour. Amor. Yet Med. Assoc., 60 {1921), No. 1, pp. 76-79).-— An 
investigation of the post-vaccination illness in swine sometimes following 
vncclnation for hog cholera has shown that the tissues of the afflicted animals 
often contain, in addition to Badllus suipestifer, related organisms of the para- 
typhoid group and S. necrophorus, organisms closely related to or id^tieal 
with B. botuUnus, type A. The symptoms ot the illness can also be reproduced 
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by injecting swine with hog cholera serum and virus, together with varying 
amounts of botulinus toxin. An examination of 74 samples of commercial 
hog cholera serum and virus showed the presence of B, hotuUnus, type A, in 
16 per cent of the samples — ^10.8 per cent in the virus, and 5.2 per cent in the 
serum. 

The author is of the opinion that while hog cholera is the predominating dis- 
ease in post-vaccination illness in swine, its development Is “ traceable to the 
fact that the serum and virus treatment is simultaneously superimposed upon 
a specific botulinus intoxication which lowers the resisting powers of the 
animals and permits the development of a latent and low grade cholera.” It 
is recommended that to avoid loss subsequent to the immunization of swine 
with commercial hog cholera serum and virus as at present prepared, a pro- 
phylactic injection of botulinus antitoxin (500 units) should be given. Such 
treatment is thought to be Justified further on the ground of possible Infection 
from contaminated rations following immunization to hog cholera. 

Hog cholera Immunity and associated problems. — Transmission of tuber- 
culosis by antihog-cliolera serum and virus, J. W. Connaway, O. S. Cbisleb, 
A. J. Dubant, and H, G. Newman {Missouri Sta. Bui 189 (1921), p. 58). — The 
authors conclude that while tubercle bacilli circulate in the blood of tuberculous 
swine and it is possible to transmit the disease by inoculation Into other swine, 
there Is little danger in carefully conducted antihog-cholera serum laboratories 
of contamination of serum and virus with tubercle bacilli and of thus com- 
municating tuberculosis to swine through immunization against hog cholera. 

Hemotoxins from parasitic worms, B. Schwartz (Jour. Agr. Research 
{V. 8.], 22 (1921), Ro. 8, pp. S79-4S2 ). — This is a report of investigations by 
the Bureau af Animal Industry, U. S. Department of Agriculture, conducted in 
connection with the studies previously noted (E. S. R., 45, p. 477). After brief 
Introductory remarks, the literature on hemotoxins and parasitic worms is 
reviewed at length and a summary drawn. Technic, next considered, is fol- 
lowed by accounts of experiments with hemolytic extracts and Ascaris lum- 
hricoides, agglutinating substances from A. lumbricoidea, the effect of A. lum^ 
hriooidea fluid on coagulation of blood, and with hookworm hemolysin (Ancyloa- 
toma caninum). Experiments with extracts of cattle hookworms (Buatomum 
phlehotomum) , on the possible presence of anticoagullns in hookworms ; extracts 
0 ^ Haetnonchua contortua, with Trichuria depreaaiuacula extract, with Cestode 
hemolysins, etc., follow. 

In summarizing the work it is found that “extracts of A. lumbricoidea con- 
tain active substances that affect blood deleteriously. The hemolysin which 
these extracts contain is a thermostabile, nonspecific, alcohol-soluble substance 
which appears to be rather firmly bound to the cells of the parasite, presum- 
ably to the cells of the intestine in which it is elaborated. The hemolytic 
potency of extracts of A. lumbricoidea is not due solely to fatty acids, since 
chemical fractions of the worms from which the fatty acids have been removed 
by ether extraction are hemolytic. The hemolysin is neutralized by normal 
blood serum. The body fluid of A. lumbricoidea shortly after removal from 
the host contains oxyhemoglobin and is nonhemolytic. It acquires hemolytic 
powers, however, as the worms are kept alive in vitro for a few days, and 
loses at the same time its oxyhemoglobin content. Body fluid from fresh 
specimens of A, lumbricoidea does not activate a hemolytic system, and alcohol- 
soluble fractions of the worms from which ether-soluble substances have been 
removed does not act as complement in combination with Inactivated normal 
guinea pig serum. The hemagglutinin from A. VumbrUtoidea is a salt-solution- 
soluble substance andl has special affinities for rabbit blood cells. Unlike the 
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hemolysin, its action is not hindered by low temperatures (6 to 8* 0,). A. lumr 
Itriooides secretes a substance that Inhibits the coagulation of blood. This sub- 
stance is present in the body fluid of the worm and has but comparatively sll^t 
potency. 

^^Ancyloatonia caninum secrets a nonspecific hemolysin, soluble in salt solu- 
tion, relatively thermolabile and inactive at low temperatures. Normal blood 
serum inhibits the action of the hookworm hemolysin. B, phlebotomum secreted 
a hemolysin having properties similar to that of A. caninum. This hemolysin 
is completely soluble in alcohol. Salt-solution extracts of //. contortua have but 
a feeble hemolytic action. Salt-solution extracts of A. canimim and of B, 
phlebotomum do not inhibit the coagulation of rabbit blood to any marked 
degree. A weak hemolytic substance is present in extracts of T, depreaaiuacula, 
Thyaanoaoma actinioidea contains an alcohol-soluble hemolysin. Alcohol-soluble 
fractions of T, actinioidea from which the ether-soluble fraction has been 
removed are hemolytic, showing that substances other than fatty acids are 
Involved. The hemolysin from this cestode is active at 8® and is neutralized 
by normal blood serum. Extracts of a species of Moniezia similar to those of 
T. actinioidea are nonhemolytic. The view that hemolysins and other hemotoxic 
secretions of parasitic worms are of etiological Importance in parasitic diseases 
appears to be well founded.** 

A list of the literature cited, consisting of five pages, is included. 

SURAL ENaiNEERING. 

Rainfall and run-oif studies, O. E. Guitnsky {Anier. /SV>c. Civil Engin, 
Proc,f ^7 (1921) f No, 7, pp. 203-242, pi. 1, flga. 9 ). — In connection with the 
approximation of the water production of watersheds, data are presented to 
show the range of precipitation in climatic years in the central portions of 
California and also the frequency of climatic years witli various amounts of 
precipitation. The difference is pointed out between the normal run-off from 
any waterslied and the probable run-off that is to be expected in a single 
season in which the rainfall is normal. The effect of altitude on the intensity 
of rainfall and on the run-off is discussed, and it is shown that tlie lower tem- 
perature at high altitudes diminishes evai)oratioii and consequently Increases 
run-off. ' 

Formulas are presented for the calculation of maximum storm-water flow 
from small and large areas after the maximum rain intensity for various time 
periods has been ascertained. A brief reference is also made to evaporation, 
and a table and a formula are presented for estimating the evaporation from 
known mean monthly temperatures. 

Tables for deslgniniC nonpressure water and sewer tunnels, J. Hinds 
(Engin, Newa-Rec., 87 (1921), No, 17, pp, 693, 694 ). — In a contribution from 
the U. S. Ileclamation Service, tables of data are given for velocity head and 
discharge at critical depths and static pressures in circular and horseshoe 
conduits partly full. 

Report of hydrometric surveys in the Provinces of Alberta and Sas- 
katchewan for the year ended September 30, 1919, A. L. Fobd, G. H. 
Whyte, and F. K. B£a.ch (Canada Dept, Int,, Reclam. Serv., Water-Supply Bui. 
11 (1921), pp. 391, pi. 1), — ^This bulletin presents the results of measurements 
of flow made on streams in the Provinces of Alberta and Saskatchewan for 
the year ended September 80, 1919. 

Routes to desert watering places in the Mohave Desert regioii, Calif., 
D. G. Thompson (V. 8, Geol, Survey, Water-Supply Paper 499-B (1921), pp, 
VII+269, pU, 15, flga, 5).— -This report, prepared In cooperation with the State 
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of California, contains a preface by O. E. Meiiizer. It consists principally of 
logs of the nsnal routes of travel in the desert part of San Bernardino County, 
Calif., and adjoining parts of Los Angeles and Kern Counties. 

Proceedings of the ninth annual meeting of the National Drainage Con- 
gress {Natl. Drainage Cong. Proc., 9 (1920), pp. 57, pi /).— These proceedings 
contain the following special articles of engineering interest: Progress of 
Drainage in the Southern States, by S. H. McCrory; Tiling Peat Marshes, by 
E. R. Jones; Work of the Water Resource Branch of the U. S. Geological 
Survey in Its Relation to Drainage, by N. C. Grover; A Review of the Drain- 
age Situation in Illinois, by F. W. DeWolf and G. W. Pickels; Abstracts from 
State I..aws on General Tax and State Aid for Drainage ; by J. A. Hale ; Assess- 
ments of Cost for Drainage Works, by O. G. Elliott ; The Necessity for Drain- 
age in the South, by J. M. Moore; Water Power Development in the South, 
by M, M. Jackson ; Excavating Machinery, by G. B. Massey ; Successful Recla- 
niatlou of Swamp and Overflowed I^ands in North Carolina, by J. H. Pratt ; and 
Mosquito and Malarial Control, by H. C. Woodfall. 

Tests of road materials of Indiana {Purdue Univ., Engin. Expt. ^ta. Bui. 
7 {1921), pp. 55). — This bulletin describes and presents the results of tests of 
road materials in Indiana, made by the laboratory for testing materials of 
Purdue University during the past 20 years. 

The thermal conductivity and diffusivity of concrete, A. P. Cabman and 
R. A. Nelson {III. TJniv., Engin. Expt. Eta. Bui 122 {1921), pp. S9, jigs. 6). — 
Investigations are reported, the object of which was to obtain the absolute 
thermal conductivity of a number of standard concrete mixtures. The difPu- 
slvlty was also calculated from the specific heat, density, and thermal con- 
ductivity. Similar determinations were also made for wliite marble for com- 
parative purposes. 

Cement in aggregate mixtures of 1:2, 1:3, 1:4, 1:5, 1:7, and 1 : 9 were 
used, and a neat cement w^as also tested. Three consistencies were used in 
the mixtures, the nornml consistency being referred to as 100 per cent water 
content and two others with 10 and 20 per cent additional water, respectively. 
It was found tliat the neat cement had a much lower tliermal conductivity 
than any of the sand and gravel concrete mixtures. The thermal conductivity 
of the neat cemeiil was scarcely half of that of the 1 : 2 mixture. In the case 
of the sand and gravel concrete mixtures there was practically no difference 
in thermal conductivity due to the relative ricliness or leanness in cement for 
a temperature range of from 100 to 200'' C. 

The voids in the sand and gravel concrete mixtures, as'cnloulated from the 
values for densities of the various materials, rangeti from 1G to 20 per cent, 
while in the case of the neat cement the percentage of voids was about 42. 
It is considered probable that the proportion of solid material to voids to a 
large extent determines the conductivity, and that this accounts for the lower 
thermal conductivity of the neat cement. The thermal conductivity of marble 
was found to be much greater than that of a concrete mixture. 

As far as consistency was concerned the maximum thermal conductivity 
occurred with a relative water content of about 110 per cent, while for relative 
water contents of 100 or 120 per cent, the thermal conductivity was generally 
lower. Each had little effect, if any, on the thermal conductivity of concrete. 
There was only very slight, if any. change of conductivity with change of 
temperature foi* concrete, while for marble there was a marked decrease in 
conductivity with rise of temperature. 

“For the more commonly used concrete mixtures, that is, those with pro- 
portions of cement to aggregate of 1 : 3 to 1 : 7, the following average values 
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of fhermal conductivity and thermal dilfusivity appear established: For the 
c. g, s. physical unit system^ for the range of temperature between 60 and 200®, 
the average thermal conductivity is 0.00866, and the average thermal diffu- 
sivity, 0.00719 ; for the British engineering unit system, for the range of tem- 
peratures between 120 and 390® F., the average thermal conductivity is 0*904, 
and the average thermal diffusivity, 0.0503. These values are for thoroughly 
dry concrete of the stone*concrete mixture described. 

•'While the values for such physical constants as thermal conductivity and 
thermal diffusivity, for a material like concrete, are necessarily averages, and 
subject to the variation of averages, yet they are probably as definite as other 
physical constants for structural materials, and particularly so when the 
average values are obtained for a considerable number of specimens, as in this 
investigation.’* 

Physical properties of some South Australian-grown pines, R. W. Chap- 
man (Roy. Soc. So. Aust, Trans, and Proc.^ 4S (1919) ^ pp, 405-^17 ^ figs, 4),-- 
A study of the physical and mechanical properties of the Canary Island, 
Remarkable, and Maritime pines of South Australia are reported. The study 
Included over 350 tests on the three specif of pine. 

A marked difference was noticed between the weights of timbers of the same 
species from different trees. Tliis was true in the case of the Remarkable 
pine even when the specimens were dried to approximately the same percentage 
of moisture content. The results of the tests on the seasoned wood also in- 
dicated that this difference in weight was accompanied by a corresponding 
difference in strength. With the exception of the beam tests the strengths 
were very nearly proportional to the densities, although density is evidently 
by no means the only factor in determining the strength of woods even of the 
same species. The tests comprised measurements for shrinkage with seasoning, 
transverse strength, shearing strength, and compressive strength, both longi- 
tudinally and transversely. 

Studies of the variation of strength wdth moisture content showed tliat the 
strength of the wood was the same whether the moisture was obtained from 
soakago in water or from the natural sap. The compressive strength of 
Remarkable pine decreased very rapidly as the moisture increased from 10 
per cent to 25 per cent of the dry weight, beyond which point the decrease in 
strength was much less marked. Similar results were obtained with the other 
two pines. 

Further experiments showed that wood, when placed in water, not only 
increases in weight by absorption but expands in volume. Blocks of Canary 
Island and Remarkable pine exerted average maximum pressures under ex- 
pansion by moisture of 128 and 139 lbs. per square inch, respectively. There 
was a marked difference in the behavior of heartwood and sapwood as re- 
gards absorptive power. Tests with Maritime pine showed that the sap- 
wood absorbed up to 170 per cent moisture, but under the same conditions the 
heartwood absorbed only 45 per cent. 

The average results of all the strength tests showed the very great supe- 
riority in all respects of the Canary Island pine. 

The cause and prevention of decay in structural timber, R. J. Blaib 
(Jour. Engin, Inst, Canada, 4 (1921), No, 11, pp, 66&-66S, figs, 6), — In a contri- 
bution from the Forest Products Laboratories of Canada, it is shown that 
timber decay results from the attack of a wood-destroying fungus which re- 
quires moisture in order to grow. Only wood that is properly moist offers 
an attractive location for the fungus, and its development may be avoided 
either by keeping the wood dry and thus withholding the moisture required 
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or dse by using a wood preservative wbi(^ acts as a poison and prevents 
growth. It is stated that in practice all wood exposed to the weather in 
contact with the soil or in moist situations should be given preservative treat- 
ment) while in buildings the moisture relations necessary for fungus growth 
may be controlled by the installation of efficient heating and ventilating equip- 
ment. • 

Methods of prolonging the durability of fence posts, J.-A. Roy (Queheo 
Soc, Protect. Plants Ann. Rpt., IS {1920-21), pp. 57-65). — Information is given 
on methods and apparatus for the preservative treatment of fence posts, In- 
cluding cost figures for different treatments. 

Preservative treatment of fence posts (Iowa ^ta. Rpt. 1920, p. 49). — The 
results of a 16-year service test of fence posts, untreated and treated with 
creosote by the open-tank method, showed that at the end of the period a 
large percentage of the treated posts were sound. The untreated posts lasted 
only from three to five years. The results indicate the desirablity of using the 
inferior softwoods of the State for fencing purposes and the economy incident 
to creosoting white cedar and other posts shipped in from other States. 

Roofing materials (Iowa /^fa. Rpt. 1920, p. 7). — A 7-year study of 35 brands 
of 3-ply prepared roofing, including physical, chemical, and weathering tests, 
has so far indicated that a protective layer of mica, sand, or crushed stone has 
a beneficial influence upon durability. 

Export packing, C. C. Martin {New York: Johnston Export Puh. Co., 1921, 
pp. VI-\-728, pi. 1, figs. 339).— The purpose of this book is to describe the 
methods in packing emxiloyed by successful shippers. It contains, among 
other things, chapters on the packing of motor trucks and agricultural ma- 
chinery, and describes the work of the U. S. Forest Products laboratory at 
Madison, Wis., on the design of packing boxes and cases. 

The design of motor trucks for high-speed service, C. O. Gtiernsey {Jour, 
Soc. Automotii^e Engin., 9 {1921), No. 4, pp. 232-2S4). — Suggested services 
suited to fast trucks up to 2-ton capacity, whore speed, versatility, and con- 
venience are highly desirable, are tabulated and discussed. The seven specific 
requirements for a high-sjieed truck are enumerated, which Include (1) a 
sustained speed capacity of from 25 to 30 miles per hour with a maximum of 
about 40 miles per hour, (2) ability to climb a 5-per-cent grade on high gear 
when carrying the rated load, (3) sufficient gear reduction and power to slip 
the driving wheels under any ordinary condition while carrying the rated 
load, (4) low operating and maintenance costs, (5) easy riding, (C) light 
weight, and (7) full equipment. On the basis that the gear ratio should be 
such that road six>ed will hold the engine speed within safe limits without a 
governor, an outline is given of the type of engine needed, its design require- 
ments, and performance ability. Maintenance and operating costs are also con- 
sidered. 

The cost and utilization of power on farms where tractors are owned, 
H. R. Tolley and L. A. Reynoldson {U. 8 . Dept. Agr. Bui. 997 {1921), pp. 61, 
figs, 14). — This bulletin presents the results of the first of a series of investiga- 
tions which have been planned by the committee on farm power appointed 
by the Secretary of Agriculture to represent the Bureau of Public Roads, the 
Office of Farm Management and Farm Economics, and the Bureau of Animal 
Industry, in a cooperative study of all phases of the farm power problem. 
This investigation dealt with the cost and utilization of jpower on 286 repre- 
sentative farms where tractors are owned in Ohio, Indiana, and Illinois during 
1920. 

The average size of the farms visited was 258 acres. Two-plow tractors 
were owned on 174 of the 286 farms, 3-plow tractors on 104, and 4-plow tractors 
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on 6 farms* One farmer owned a l*plow machine and one a S^plow machine. 
Two-plow machines were found on 75 per cent of the farms with less than 
160 crop acres and on 53 per cent of those with 160 or more crop acres. 

One hundred and six of the tractors had been in use one year, 100 one and 
a half or two years, 49 two and a half or three years, and 31 had been in 
use more than three years. On the average each tractor was used for 30.8 
full days during the year covered by the investigation. Of this period 28.5 
days were devoted to drawbar work on the home farm, 2.7 days to belt work, 
and 4.6 days to custom work. Of the 286 tractors 73 did less than 20 days’ 
work during the year and 26 did 50 or more days’ work. 

On the average each farm had 6.8 head of work stock, and their value was 
estimated at $144 per head. The average number of full days’ work per year 
per horse for all farms was 68,6. On 20 of the farms work stock did less than 40 
full days’ work each, and on 27 they did 100 or more days’ work per year. 

The tractors did 85 per cent of the plowing on these farms, 73 per cent of the 
disking, 43 per cent of the harrowing, rolling, planking, and packing, 41 per 
cent of the grain cutting, and 15 per cent of the loading and hauling of hay. 
On the average the 2-plow tractors saved 25 to 30 days of man labor and the 3- 
plow tractors 30 to 35 days required for drawbar work during the year on these 
farms. 

The average net cost per head of keeping work stock on these farms for the 
year ended October 31, 1920, was $159, and Ihe average cost per day of horse 
labor for the year was $2.43. The average first cost of the 2-plow tractors was 
$972, of the 3-plow tractors $1,354, and of all tractors $1,140. The average 
amount spmit for equipment, mostly plow^s and disks, for use with tractors was 
$343. The average value of the lu»rse-drawm implements disposed of after the 
purchase of the tractors was $12. 

The annual depreciation of the 2-plow tractors amounted to $164, and of the 
3-plow $217. The annual cost of repairs was $39 for both the 2-plow and the 
3-plow sizes. The tractors Avere out of commission when needed on an average 
of about two days during the year. A little over .50 iwr cent were never out of 
commission when needed, and about one in seven were out of commission five 
days or more. 

The fuel consumption per day for the 2-plow tractors varied from about 18 
gal. for fall plowing to about 11 gal. for drawing the hay loader. For the 3- 
plow tractors it varied from 23 gal. for plowing to 15 gal. for drawing the hay 
loader. The 2-plow tractors covered 6.6 acres per day in spring plowing and 
the 3-plow machines 8.6 acres. The quantity of fuel required per acre was 2.7 
gal. for each size. 

The average cost i)er acre of power for the plowing done with 2-plow tractors 
was about $2 and with the 3-plow about $2.20. The cost of power for the plow- 
ing done with horses on these farms was about $2.90 per acre. For most of the 
other operations the cost of power furnished by horses during the year of the 
investigation w^as slightly less than that furnished by tractors. The average 
cost per day of 2-plow tractors for drawbar work on the home farm was about 
$12.67, and of 3-plow tractors about $17.73. The total cost of power furnished 
by the tractors for drawbar work at home during the year averaged $341. 

Nine of the farms started operations with tractors. No change occurred in 
the size of 172 farms after the tractors were purchased, 81 were increased in 
size, and 24 were decreased. 

On the 172 farms where no change in acreage occurred, 44 did not reduce the 
number of work stock, 62 disposed of one or two head, 43 disposed of three or 
four head, and 23 of more than four head. Of these 172 farms one horse was 



1022] 


BUBAL EK61NBERIKQ. 


385 


kept for each 28 acres before the purchase of tractors, and at the time of the 
survey there was one horse for each 37.7 acres. For all the farms an average 
of one horse was kept for each 27.6 acres before the purchase of tractors, and 
there was one for each 37.9 acres at the time of the investigation. 

The cultivation of com was the operation requiring the greatest amount of 
horse labor in the shortest time on most of these farms. However, on only 105 
of the 286 farms were all the work stock used for cultivation, and on only 38 
of the remainder were they all used for any other one operation. On one-half 
of the farms the work stock were not all used for any one operation. 

“ The facts that on 20 of the farms the work stock did less than 40 days of 
work per head during the year and that on half of the farms they were not all 
used for any single operation indicate that the greatest possible use was not 
being made of the available power represented by the horses. . . . 

“ The average annual cost of power for the drawbar work on the home farm 
which was done with tractors was equal to the cost of keeping 2.1 head of \york 
stock, and this is practically the average number displaced per farm. On the 
basis of present prices, liowevcr, the cost of keeping work stoc*k has declined 
considerably more than the cost of operating tractors. 

“ Since, during the year covered by the investigation, the cost of power on 
the average farm was no greater than if it had all been funiished by horses, 
any saving in man -labor costs, any gain due to getting a larger amount of 
work done in a given time, and possibly other advantages connected with the 
use of tractors which can not be measured directly in dollars and cents, might 
be considered clear profit. On many of the farms, however, where there was 
no change in acreage and where no work stock was displact^cl, it is doubtful if 
such gairus were great enough to balance the cost of operating the tractors.” 

Ohilton tractor index {Chilton Tractor Jn(t€.r, Jf {J921), No. 2, pp. J§S6, 
ftps. 15 ). — ^This issue of this publication contains an attempt to iwrtray the 
trends in tractor design, and Includes a rdsum^ of each trjictor test conducted 
by the University of Nebraska. A reference list of tractor books, tractors by 
States and i>er farm, and tractor production data are also included. The usual 
data on tractor specifications, parts, prh^es, etc., are given in detail. 

Investigations to determine the draft of various farm implements and 
the cost of different operations with them, M, M. Jones {Missouri 8ta. Bui, 
189 {1921), p. 20 ), — It is stated that studies on the effect of disking before 
plowing showed that while the draft of plows is materially decreased by disk- 
ing first, the total amount of work done is greater than to plow without disking 
in spite of the greater draft. The draft per foot of width of a single disk pene- 
trating an average depth of 1.25 in. in silt loam corn soil was 81 lbs., and when 
penetrating 3 in. in silt loam soil which had be>en fall plowed it was 108 lbs. 

Limestone spreaders {Iowa Bta, Rpt, 1920, p. 8). — Studies of limestone 
spreaders have indicated that the revolving finger type of distributer gives the 
most accurate calibration and uniform distribution. A homemade machine 
worked very satisfactorily with limestone that did not contain too much mois- 
ture. The end-gate type of machine does not spread as uniformly as the others, 
but will handle larger stones without breakage. 

Housing farm poultry, J, B. Kelley and J. H. Martin {Ky, Ayr, Col, Ext, 
Circ, 107 {1921), pp, 18, figs, 8). — ^This circular gives information on the 
housing of farm poultry in Kentucky, and Includes working drawings and bills 
of material for typical poultry houses adapted to the conditions of the State. 

The Missouri poultry house, H. L. Kempsteb {Missouri Agr, Col, Ext, 
Ciro, 101 (1921), pp. 8, figs. 5).— This is a revision of Circular 93 of the station 
(E. S. R., 48, p. 790). 
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The Ohio poultry house, H. P. Twitchbll (Ohio Agr, Vol. BSxt. Bul„ 17 
(1921-4^) f No. S, pp. 12, figs. 8). — ^Working plans and a bill of material for a 
150-fowl poultry house are presented. 

Handy equipment for swine raising, W. G. Kaissb and J. M. Etyabd 
(loiva 8ta. Circ. 69 (1021), pp. 47, figa. 44)^ — ^Plans, construction details, bills 
of material, and estimates of cost for a number of items of handy and efficient 
equipment for swine raising are presented in this circular. These include the 
Iowa combination swine house, wallowing pool, and feeding floor, a concrete 
feeding floor, concrete dipping vat, movable fence, creep for sheep and swine, 
creep control, hog turn, hog hurdle, barrel hog waterer, tank hog waterer, hog 
waterer for pressure system, barrel pressure system hog waterer, small trough 
for farrowing pens, condiment box, feed mixing box, hog ringing crate, handy 
hog crate, hog carryall, portable hog loading chute large loading chute, alfalfa 
rack for swine, and an enclosed alfalfa rack for swine. 

Specification of labor and materials required in building a pis4 house 
and farm buildings of all kinds in country districts, A. Mobby (Queensland 
Agr. Jour., 16 (1021), No. 2, pp. 70-78, fig. 1). — ^These specifications include 
w^orklng drawings showing the general features of construction In pis6. 

Chimneys and fireplaces, A. M. Daniels (V. 8. Dept. Agr., Farmers* Bui. 
12S0 (1921), pp. 28, figs. 22). — A compilation of semitechnical information is 
here presented to aid the householder and prospective builder In the construc- 
tion of chimneys and fireplaces. 

Radiation calculation charts, D. N. (^kosthwait, .tb. (Beating and VentU 
lating Mag., 18 (1921), No. 10, pp. 27-29, fig. 1). — Formulas and charts for 
use in the calculation of radiation In the design of heating systems for 
buildings are presented and discussed. 

Home storage, W. II. Cole (Mass. Agr. Col. Ext. Leaflet S4 (1921), pp. 7, 
figs. 4)* — General information on the home storage of fruits and vegetables is 
given in this leaflet. 

EITEAI ECONOMICS AND SOCIOLOGY. 

The farm bureau movement, (). M. Kile (New York: Maomillan Co., 1921, 
pp. XIV+282, pis, 4y 5)- — As stated In the author’s preface, this book is 

intended to reach nonagrlcultural groups, hoping to give them a better under- 
standing of the background, origin, structure, and purposes of the farm bureau 
movement ; and to present to the farm bureau members and officers a systematic 
study of the underlying forces and an analysis of the strength and weakness 
of the organization. An introduction by J. R. Howard is included. 

Certain points of strength and weakness are discussed at length, emphasizing 
the importance of unity, able leadership, and well-paid, responsible manage- 
ment, as well as the danger of political alliances. The author advances a 
number of arguments for close alliance betwen the county agent system and the 
farm bureau organizations. Lessons to be learned from organizations of labor 
and commercial Interests, as well as from past experiences of early and con- 
temporary organizations in agriculture, are pointed out. 

The national Influence of a single farm community, E. F. Hoag ( U . B . 
Dept. Agr. Bui. 984 (1921), pp. 55, pis. 14, figs. 22). — ^This is the story of the 
flow into national life of migration from a farming community surrounding 
the village of Belleville, Jefferson Co., N. Y., from which migration has been 
fkirly normal and has not depleted the community. 

A minute historical analysis is made of data derived from the records of 
8,604 students of the farmer’s community academy, an institution of high 
school grade located in the village, from 1824 to 1920. It was possible to trace 
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the residences selected by 2»445 students, of whom 17 settled outside the 
United States, 480 in the United States outside of New York State, 375 in the 
State but outside of Jefferson (Jounty, 500 in the coutity but outside of the 
larger Belleville community, and 1,123 in the larger Belleville community. 

Fifteen tables are drawn up which show in detail the migration of the 
young people and by decades; occupations chosen by students of the academy; 
distribution of the stay-aMiomes by townships in the Belleville community; the 
number of generations during which the present families in the smaller com- 
iTuinlty have been there and fanning on th<‘ same farms: and marriages 

between the academy students connecting farm and village homes of the Belle- 
ville community. 

Brief accounts are given of the careers of three* students who became na- 
tional figures, together with a list of many other notable persons migrating 
from this community, likewise of eolleges from which have come teachers 
for the academy, and the higher institutions to which students have gone. 
Many of these points are illustrated by means of maps and a chart. 

The point is made that not only were tlwe strong persistent farm families 
rallying around the academy as a central institution, but that the.se strong 
families were knit together by the marriage by their young people who became 
acquanited while in attendance there. To the academy and its influence on the 
community is attributed the stability of the life of tliLs community and its 
important contribution of notable men and women to the life of the nation. 

fA report on investigations by the rural life department], O. U. Johnson 
and B. H. Fhamk {Missouri ^ta. Buh JS9 ( 1021 ), pp. — Investigations 

carried on at the station arc summarized as follows: 

Cost of producitw farm products under farm conditions.-— The cost of pro- 
duction for the wheat and oats crops in 1920 is the same as previously noted 
(E. S. R., 44, p. 790), The 1920 corn crop is estimated to have cost $1.01 a 
bush<‘l according to reports on 15 farms compiled for the year. 

Vtili^ation of labor on the farm. — ^^fhe man and horse hours require<i in 
growing an acn* of corn are tabulated according to size of fields ranging from 
under 10 acres to over 30 acres. Approximately 80 per cent more man labor 
and 40 per cent more horse labor is required on fields under 10 acres than on 
those of more than 30 acres. 

Tractor and other fann equipment costs on the farm. — It is reported that 
survey reconls were obtained on G1 farms operating tractors for two years or 
more. A brief summary of the results obtained is given in tabulated form. 

The balance between agriculture and industry, R. J. McFatj. (Annalist, 
IS (1921), No. i60, pp. 4^8, 439, 440) » — Comparative statistics from various 
sources are reviewtM and summarized, bringing out an indication that the 
recent tremendous decline in agricultural prices has been mainly on effect of 
industrial depression throughout the world. It is said that the fall of these 
prices aggravated the industrial depression, and that had agricultural produc- 
tion declined more in harmony with conditions in industry the price declines 
might not have been so violent nor the depression so keen. It is considered 
that were it not for the fact that Russia’s agricultural stagnation in some de- 
gree offsets the industrial depression of Western Europe the lack of balance 
would be still more serious. 

Farmers* problems, H, Hoover (Kans. State Bd. Agr. Bien, Rpt,, 22 
il919--20), pp. fig. i).— The author stresses the facts of European control 
of American farm prices and the restriction on free marketing of our export 
surplus by the scarcity of Euroi)ean credit, and also the retention by European 
nations of consolidated governmental buying, as causes contributing to the 
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fall in the price of wheat and other farm products. He urges cooperaHve 
action between the American farmer and banker to provide credit for European 
buying, also further investigation of their insurance functions, and the pos< 
sibility of the extension of hedges and dealing in futures to commodities other 
than wheat. 

The Federal farm loan system in operation, A. 0. Wipbud (^ew York and 
London: Harper d Bros,, pp, XIX+BSO, pi 1, ftg. i).— An introduction, 
noting briefly the comprehensive constructive possibilities in the Federal farm 
loan system, has been written for this volume by W. O. McAdoo. The author's 
discussion is arranged in chapters devoted to the framework of the farm loan 
system, method of flnanclng, Federal farm loan bonds, Federal farm loans, 
cooperative features of the Federal farm loan system, and service aside from 
making loans. The appendixes occupy considerably more than one-half of tMs 
volume, setting forth provisions of the law for Joint-stock land banks, the text 
of the Federal Farm Loan Act with index, and a bibliography relating to the 
subject of rural credits. 

The credit association as an agency for rural short-time credit, V. N. 

Valgben and E. E. Engelbebt (17. S. Dept, Agr,, Dept Giro, 197 (1921), pp. 
flga. S ), — ^A definition Is given of a cooperative credit association, together with 
an illustrated description of the Internal organization of such an enterprise. 
The status of the movement in those 10 States in which laws have been enact»id 
is discussed, and the number, membership, and resources of credit unions are 
tabulated*. 

Notable develoinnent is said to have taken place in only 4 of these 10 
States — in Massachusetts, New York, and North Carolina, where voluntary or 
State agencies were established for the express purpose of Informing farmers 
and others of the law and assisting them to organize thereunder, and in Rhode 
Island, where the publicity work of certain private organizations is said to 
account for the development of credit unions. The importance of the movement 
in North Carolina, where there are 83 strictly rural credit unions, is attributed 
largely to the fact that functions of supervision and aid belong to an office 
of the State department of agriculture rather than to the banking depart- 
ment Differences In the laws of the various States with regard to powers 
granted to credit unions of borrowing money, investing In shares of other 
unions and depositing with them, and various tax exemption features are 
briefly noted. 

There Is appended a suggestive draft of a State law for the organization 
and regulation of cooperative credit associations. 

Size of initial payment required to permit purchase of a farm in a given 
time, G, Stewart {Jour. Farm Boon., S {1921), No. S, pp. 122-i27) Yhe 
present study was undertaken in areas that were included in a study previ- 
ously noted (E. S. R., 44, p. 487). Table 1 shows the average capital, the 
farm income, the prevailing interest rate, the size of necessary payment, and 
the amount of money left from farm income if the farm were amortized in 10, 
20, or 80 years at prevailing interest rates. Table 2 shows the size of initial 
payment that must be made at the time the farm is purchased when the family 
uses no money, $300 a year, and $000 a year, respectively, from the farm in- 
come. Table 3 shows the average percentage of the farm capital that must 
be advanced at the time of purchase in order to enable the operator to pay 
for the farm. Averages of the figures for the 26 areas without taking Into 
account the number of farms in each area are shown in table 4i 

It is apparent that men with no capital would find it difficult to purchase 
farms, even if they could secure all the credit needed. If the sum of $000 be 
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used by the family to defray cash expenses, then 60 per c^t of the farm price 
must be paid at the time purchased in order to permit its being amortized in 
BO years from the farm income. The corresponding figures for 20 and 10 
years are 68 and 75 per cent, respectively. 

Land settlement, H. A. Smith (N, 8, Wales Statis. Register, 1919-20, pt. 11, 
pp, 6S1-666), — This continues the statistical report previously noted (E. S. K., 
45, p. 895). 

State programs of work in farm management and farm economics {Jour. 
Rarm Econ., S (1921), No, S, pp. 147-151). — ^These pages include brief outlines 
of farm management investigation and extension projects as they are being 
carried on in Minnesota, reported by A. Boss; in Ohio, by J. I. Falconer; in 
Kansas, by W. E. Grimes ; and In Mississippi, by J. N. Lipscomb. 

Farm management notes (for California), R. L. Adams (Berkeley: Asso- 
ciated Students* Store, 1921, 7. ed., pp. 182). — ^This is a coUection of data cover- 
ing agricultural statistics; methods and costs of California crop production 
and commercial stock industries ; miscellaneous farm management data ; work 
capacity of men, stock, implements, and machines; costs of farm equipment 
and supplies; and farm management outlines for reporting ranch properties, 
valuing agricultural lands, testing farm businesses, and studying farm manage- 
ment subjects. An extensive list of selected farm management literature is 
Included. 

Farm management as insurance for the northern Great Plains area, 
C. B. Miller (Jour. Farm Econ., S (1921), No. 3, pp. 113-121). — This article is 
the same as the address previously noted (B. S. R., 44, p. 197). 

What is the cost of production? S. W. Mkndum (Hoard* s Dairyman. 62 
(1921), No. 18, pp. 521, — A table which ammipauies this article has been 

drawn up on the basis of acre costs of certain Wisconsin crops as a guide to 
farmers wishing to work out estimates of costs and yields and other informa- 
tion with respect to their own operations. Sugge.stions are made as to the 
projwjr analysis of figures arrived at. 

Labor and material requirements in the production of commercial field 
beans, R. S. AVashbui;n (Jour. Farm Econ.. 3 (1921), No. 3, pp. 128-141, fig. !)• — 
A brief discussion is given of data derived from a study carried on in the 
spring of 1918 in regions representing the humid area, the Pacific Northwest, 
the intermountuin region under both dry and irrigated conditions, and dry- 
land farming areas of the United States, and the great interior valleys of Cali- 
fornia, where field beans have been an important crop for many years and farm 
practice is well established. Estimates were obtained from 166 men as to 
their experiences under conditions existing during the crop year 1917. Quan- 
titative acre requirements of field beau production are discussed under the 
headings of man and horse labor, manure, fertilizer, seed, and thrashing fuel. 
Tabulations are made by regions of each of these requirements, A summary 
is given, and in the last table the estimated cost of producing field beans in 
Genesc^e County, N. Y., in 1920. 

Harvest labor, E. L. Rhoades (Kans. Stale Hd. Agr. liien. Rpt., 22 (1919-20), 
pp. 204-215, figs. 6). — A brief historical account is given of the wheat harvests 
of 1919 and 1920 in Kansas, with generalizations as to the sources of harvest 
labor supply, the oiieration of employment bureaus, and the range of harvest 
wages. 

History of the Agricultural Wages Board (Wages Bd. Qaz,, S (1921), No. 
72, pp. 258-^9). — An account Is given of Uie work of the district wages com- 
mittees in ruling on hours and wages of agricultural labor In England and 
Wales since their establishment in December, 1917. 
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An outline of agriculture and agricultural labor in Japan ( Tokyo: Dept. 
Apr, and Com,, Bur. Apr., 1921, pp. 11+18). — ^This report contains compiled 
information with repjard to the area of agricultural land, rural population, 
systems of land holding, wages, working hours, and economic and social condP 
tions of agricultural laborers in Japan. It is stated in conclusion that the 
main problem confronting Japanese agriculture Is not the problem of labor 
but that of tenancy or the lease of agricultural land. 

Status of cooperative live«stock marketing in Missouri, K. Loomis (Jour. 
Farm Econ., 3 (1921). Ko, 3, pp. 142-I4S). — In March, 1021, there was on file 
at tlie Missouri College of Agriculture a list of 275 organizations marketing 
live stock cooperatively. Of these, 129 were organized under the auspices of 
one association of farm clubs. Approximately 1(K) were organized as a result 
of activities of county farm bureaus, and a small number Avere started under 
grange and other auspices. 

The estimated savings of 5(> Missemri cooperative live-stock shipping Jisso- 
ciations in the fiscal year 1920 are tubulated. The average saving per car on 
all classes of stock was $86.30. 

[Twenty -second and twenty-third annual reports of the director oi* the 
Swiss Union of Peasants, 1919 and 1020], E. liAUU and Nater (Pubs. tier. 
J^aymus i^uisses Ao«. 59 (1920), pp. 128: 61 (1921), pp. —These reports 
deal with the activities of this organization for the improvement of agricul- 
ture and outline the program of the Secretariat of Swiss Peasants, in<!luding 
investigations of agricultural profits, inquiries into the status of agricultural 
associations, and wages and hours for agricultural labor. 

The Mesta, a study in Spanish economic history, 127U-*18R6t J. Kijuin 
(Cambridge, Mass.: Harvard Umv, Press, 1920, pp. XVII I + 444 , pis 5).— -The 
protection and control of native merino wool production and trade under early 
Castilian inonarchs, the Catholic kings, and the Ilapsbiirgs in the thirteenth, 
fourteenth, fifteenth, and sixletmth centuries in Spain is the subject of this 
detailed hlstori(*al study. The history of the rise to power and privilege and 
the downfall of the Honorable Assembly of the Mesta of Shepherds, the Cas- 
tilian sheep raisers’ guild, furnishes the key to the economic policy underlying 
this period of Spanish national development, since this body became tlie instru- 
ment with which Spanish sovereigns in<Tease<l their own ri‘venues and worked 
for national economic advantage. 

The archives of this institution and numerous other documentary sources 
have been searched, and the chronicle Is presenttMl here in parts dealing re 
spectlvely with organization, judiciary, taxation, and pasturage. 

Certain disastrous effects on agriculture and rural conditions of the exclu- 
sive development of the migratory sheep Industry are pointed out. 

The Market Reporter (U. 8 . Dept. Apr., Market Rptr., 4 (1921). Nos. 21. pp. 
821-^36; 22, pp. 337^352, fip. 1 ; 23, pp. 353-368). — The usual current market 
information is offered in these numbers in special articles and tabulations of 
market statistics dealing with live stock and meats, dairy and poultry, fruits 
and vegetables, grain, hay and feed, seeds, and cotton. Generally declining 
prices are noted, although some strength is indicated in the last issue, covering 
reports for the week ended November 20, in cattle, wheat, butter, and cotton 
prices. Special articles are included on the commercial vegetable seed produc- 
tion in 1921 (No. 21), the season’s tomato shipments, and world wool stocks 
(No. 23). Other summaries appear for shorter periods. 

Farmers* Market Bulletin (North Carolina Sta., Farmers' Market Bui., 8 
(1921), No. 4^1 PP- 8 ). — With this Issue there Is resumed the publication of the 
partial list of products which farmers have for sale prevlOAjsly noted (E. S. R., 
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45, p. 4()8). A repart Is made on the progress of a campaign for membership 
In a trl-State tobacco marketing organisation. 

AcconittJiig records for sampling apples by weight, J. H. CJonn and A. V. 
SwA»THOtJT (U, Dept Agr. Bui, 1006 {1921), pp. IS, fig. i). — Five new 
accounting forms have been devised for use in packing liouses sampling fruit 
by weight. These forms are intended to take the place of those described in 
Bulletin 590 (E. S. It., 38, p. 793). They are described and sample copies 
are reproduced. A method of operation for community packing houses of this 
type is outlined, A suggested condensed operating schedule follows. Finally 
there is drawn up a table of the reciprocals of the percentage of test from 2 
to 5 per cent (extended to two decimal places), used as multipliers In determin- 
ing the total weight of the load classified as to grades and sizes. 

Cotton and wool, J. S. M. Ward (London: William Rider tC- 8on, Ltd,, 1921, 
pp, 270, pin. 3). — Cotton production in the British Empire and In other countries 
is summarized, certain manufacturing processes are described, and a brief 
digest of statistics of i)ast and recent prices and supplies of cotton is Included, 
together with an extensive bibliography arranged chronologically. 1881 to 
1920. 

The wool resources of the British Empire and other areas are similarly 
described. Exports, imports, and prices are summarized and a bibliography 
is given. 

The world’s wheat, J. \^’lLsoN (Jour, Roy. Statin. Soc.. n. ner., 84 (1921), 
No. 3. pp. 329S91). — These pages embody a pa|)er giving u brief description of 
methods of crop reporting, collection of statistics of exports and imports, and 
the making of forecasts and final estimates, approved by the International 
Institute of Agriculture, together with a discussion of statistics of wheat pro- 
duction. trade, and consumption in important countries of he world through 
perlod.s of years. Considerable discussion is contributed by R. H. Rew, Lord 
Blcdisloe, and others. 

The yields of Irish tillage food crops since the year 1847 (Ireland Dept. 
Agr. and Tech liintr. Jour., 21 (1921), Nos. 2, pp. 205-229, figs. 8; 3, pp. 289-303, 
figs. 6). — This article deals in general terms with the fluctuations in the yieldf 
of Irish tillage food crops since 1847, graphically illustrated, and more spe- 
cifically with certain of the factors affecting such yields, including soil fer- 
tility; the quantity and quality of the fertilizers applied; use of machinery 
and intensity of cultivation; weather c'ondltions; .social economic, and legis- 
lative changes; agricultural pests; .seed selection: and development of agri- 
cultural knowledge. 

Lanao: Its natural resources and opportunities for development, P. ,T. 
Wkster (Philippine Agr. Rev., 13 (1920), No. I pp. 252-264, pis. d).— This 
article gives a general description of this Province in the Philippines and of 
the agricultural industry carried on there. 

BukJdnon: Its natural re 80 urce.s and opportunities for development, 
P. J, Wkster (Philippine Agr. Rew, IS (1920), No. 4, pp. 237-251, pis. 8), — This 
article, similar to the above, is descriptive of an Inland Province in the Philip- 
pines. 

[Cattle raising and agriculture In Colombia), P. L. Bell (U, S. Dept 
Com., Bur. Foreign and Dom. Com., Spec. Agents Ser„ No. 206 (1921), pp, 
138-179, pis, 2), — Conditions and general characteristics of these industries, 
the markets, and the possibility of development are subjects under review in 
these chapters of a commercial and industrial report. Cacao, rice, tobacco, 
and coffee raising are discussed in detail. 
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Agrienltiiral statistics of Untguay, S. S. RooBfouEZ (An. Batadis. Apr. 
tUmguayl, pp. LlH+St't ). — ^Thc report on agricultural production for 

the year 1919-20 continues information previously noted (B. S. R., 44, p. 192). 

[Agricultural statistics of France] (Ann, Statis. [Franoeh, S6 (1919-1920), 
pp. 50-4i ). — ^These tables, showing area sown and yields of principal crops and 
numbers of live stock in France and in foreign countries for periods of years 
up to and including 1920, continue a series previously noted (B. S. R., 41 p. 
898). 

[Agricultural statistics of Switzerland] (Statin Jahrb. Schweiz, 28 (1919), 
pp. 89-119). — ^Tabulated statistics continue information in the series previously 
noted (B. S. R., 46, p. 695). 

AOEICXTITirRAL EDXrCATIOlT. 

History and development of the Ontario Agricultural College, C. A. 
Zavitz (Sci. Apr., 1 (1921), No. 9, pp. 101-105, figs. 5 ). — brief historical 
account is given. 

Fifth administrative report of the higher school of agronomy of Bogota, 
C. Deneumostibb (Mem. [Colombia] Min. Agr. y Com. Cong. 1921, pp. 29 -^). — 
This report is submitted in two parts, the first showing progress during the 
school year of 1919; the second, statistics of courses offered, number of stu- 
dents, and classes held. 

Agricnltural education in the schools, Siu6 (Prog. Agr. y Pccuario, 27 
(1921), Nos. 1228, pp. 7U, 715; 1224, pp. 780, 791).— Rules are given as laid 
down by the Spanisli Ministry <»f Public Education and Pine Arts for the con- 
duct of agricultural experimental plats annexed to the schools for the purpose 
of giving practical instruction in the use of fertilizers, seed selection, crop 
rotation, use of machinery, protection against plant pests and diseases, and 
other improved agricultural practices. 

Features of the practical agricultural c^ducation planned for the Belgian 
Kongo, Lbplae (Cong. Agr. Colon, [Paris], 1918, Compt. Rend. Trar., vol. 1, 
pp. 818, 319 ). — Plans for agricultural education for native boys and girls in 
the Belgian Kongo include practical elementary schools with the cultivation by 
students of small plats exclusively for their own profit and experience. 

The value of school supervision, M. S. Pittman (Baltimore: Wartcick d 
York, Inc., 1921, pp. X+180 ). — ^The investigation discussed In this dissertation 
was undertaken to determine the effect of sui)ervisi()n upon the work of rural 
schools when the supervision Is done according to the zone plan, under which 
the su[)ervisor divides his entire supervisory districts into territorial units, 
each of which sets the limitation for one week of supervisory effort 

The standings of the children in 13 scliool functions were determined about 
October 1, 1919, for two groups — the experimental and the control. This was 
followed by seven months of supervision of the school work of the former and 
the standings of the two were again determined in May, 1920. 

A study of the equivalence of the two groups indicated that differences of 
nationality and educational equipment of the people, their social and com- 
mercial opportunities, and percentages of landowners and renters were small. 
The experimental group was 8ui)erlor in the certification and salary of the 
teacher. The control group had the advantage of a higher percentage of two- 
teacher schools and a higher percentage of its pupils in two-teacher schools. 
The control group had more taxable property for the support of each child and 
a slightly longer school term. The teachers of this group had more academic 
equipment and more experience. 
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The zone plan of supervision implies a calendar of events for the year’s 
work, the major ones consisting of supervisory tours and teachers’ meetings. 
Group teachers’ meetings were held at which the supervisor taught a demon- 
stration lesson in the subject which would be under special investigation dur- 
ing the months immediately following. Three weeks later tlie supervisor 
visited this school, heard several recitations, conferred with the teacher, and 
visited the people of the community. 

Tables 1 to 22 embody statistical data derived from the tests given to the 
pupils in both the experimental and the control groups. The results are 
summarized as follows: 

(1) Out of 76 average improvement scores the experimental group was 
superior in 07; (2) out of a total of 51.67 experimental coefficient points, the 
total measures showing the degree of reliability that the diff(»rences indicated 
are properly placed, 48.62 points favor the experimental group; (3) the 
median progress of the exi)erimental group, when expressed in terras of the 
progress of the control group, was 193.75 per cent; (4) by the equated diffc*r- 
ence method It is shown that it would take the control groiip 0-942 of a year 
to reach the same point of improvement attained by the experimental group; 
(5) the average iiurnbor of children for each grade who improved in all func- 
tions combincHl was greater for each of the six grades in the experimejntal 
group than for the corresponding grade of the control group; and (6) the 
average number of children of all grades combined who improved in each func- 
tion was greater for the experimental group than for the control group in 12 
<mt of 13 functions. 

Other results of supervision not siiowii by standardize<l tests are discussed. 

Methods of teaching vocational agriculture in secondary schools, S. H. 
IJADISMAN {Boston: Richard G. Badger y 1921 y pp, 142, pis. 15 ). — ^This is a guide 
for use in training teachers of agriculture in accordance with provisions of the 
State and National vocational education acts. A brief history of agricultural 
education is given, and the oi)eration of the Sinith-llughes Act is outlined. A 
pedagogical description of the project juethod and illustrative^ lesson plans are 
otTered, together with certain suggestions as to field and laboratory work. The 
content of each of the four year’s high school courses in agriculture and that 
of a farm mechanics course are outlined. C’oncluding chapters set forth the 
agricultural teacher’s relations to cooperative rural organizations and to the 
community. A brief bibliography is inclmied. 

Home demonstration work, O. R Martin {Jour, Home Boon,, IS {1921) y 
A’o. 9y pp. ^08-4 f 2). —This paper, presented before the fourteenth annual meet- 
ing of the American Horne Economics Association, June 30, 1921, sets forth 
the contributions made to American education by home demonstration work. 

Status and results of boys’ and girls’ club work, Northern and Western 
States, 10210, G. R FARRELr. {U. S. Dept. Apr., Dept. Cire. 192 {1921), pp. 56\ 
figs. 10 ). — The development of over 3,000 common coimminity programs of work 
for men, women, and boys and girls Is noted, and also the fact that county club 
agents carried on more than one- third of all club work reported in 1920. It is 
noted that the value of club work as an extension enterprise lies in the concen- 
tration of effort over many rather than over a few boys and girls, and that the 
cost per capita is thus considerably decreased. It is shown how economic con- 
ditions, especially war needs and niarket situations, have affected the enroll- 
ment in club work and cause a deroimd for flexible club programs. Summaries 
are given of some demonstration results and outstanding features of home- 
making activities In 1920. Numerical reports on members enrolled and results 
of dairy, swine, sheep, baby beef, poultry, garden, corn, and potato demonstra- 
lions are submitted. 
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laSOELLANEOUS. 

Annual Report of Iowa Station, 1920, C. F. Ouktiss and AV. H. Stevrnson 
{lou'a Sta. Rpt. 1920, pp. 64), — This contains the organization list and a report 
on the work of the station, including a financial statement for the fiscal year 
ended June SO, 1920, The experimental work recorded is for the most part 
abstracted elsewhere in this issue. 

One year*s work [at the Missouri Station], July 1, 1920, to June 30, 

1921, F. B. Mumfobd et al. (3HsH(mri 8ta, Bui. t89 (1921), pp. 64, flpa. 16). — 
This contains the organization list, a report by the director on the work and 
publications of the station, and a financial statement for the Federal funds for 
the year ended June 90, 1921. The experimental work reported is for the most 
port abstracted elsewhere in this issue. 

Twenty-serenth Annual Report of Montana Station, 1920, F. B. Linfield 
ET AL. (Montana Sta. Rpt. 1920, pp. 52). — This contains the organization list, a 
financial statement for the fiscal year ended June 30, 1920, and a report of the 
director and heads of departments on the w'ork and publications of the station. 
The experimental work reported is for the most part abstracted elsewhere in 
this issue. 

Report of the New Hampshire Station for 1919 and 1290 (New Hamp- 
shire 8ta. Bui, 198 {1921), pp. 22). — This contains the organization list, a report 
on the work and publications of the station, and a financial statement for the 
fiscal years ended June 30, 1919, and June 30, 1920. Tlie experimental work 
reported is for the most part abstracted elsewhere in this issue. 

Thirty-first Annual Report of New Mexico Station, 1920, F, Garcia (New 
Mexico Bin. Rpt. 1920, pp. 53, pgs. 9 ). — ^Tbis contains the organization list, a 
report of the director on the work and publications of the station, and a finan- 
cial statement for the year ended June 30, 1920. The experimental work re- 
ported is for the most part abstracted elsewhere in this issue. 

Thirty-third Annual Report, of Texas Station, 1920, B. A\)tJNGBT.oou 
(Texas 8ta. Rpt. 1920, pp. 80, fif/s. 35). — ^This eontainwS n report the director 
on the work of the station and the various .substations, and a financial state- 
ment for the Federal funds for the fiscal year ended June 80, 1920, and for 
various State funds for the fiscal year ended August 31, 1920. The experimental 
work reported is for the most part abstracted elsewhere in this issue. 

Miscellaneous notes, E. H. Jenkins (Connecticut State Bfa. Bui. 231 (192t), 
pp, 351-356). — These pages include .several articles abstracted elsewhere in this 
Issue, and a brief note entitled Certification of Babcock Test Apparatus. 

Pigging up facts for New Hampshire farms, J. C. Kendall (New Hamp- 
shire Bta, Bui. 199 (1921), pp. SO, figs. 19). — ^This is a brief survey of some of the 
research work conducted at the station, Including summaries of some of the 
results secured. 

Monthly Bulletin of the Ohio Experiment Station (Ohio Bta. Mo. Bui., 6 
(1921), Nos. 7-«, pp. 97-128, figs. 7; 9-10, pp. 129-159, figs. 9).— These numbers 
contain, in addition to several articles abstracted elsewhere in this issue and 
miscellaneous notes, the following: 

No. 7-8. Standardization of Wheat Varieties, by M. K. Corbould. 

No. 9-10. Methods of Renting Land, by J. I. Falconer, an abstract of the 
bulletin previously noted (E. S. R., 45, p. 698) ; Crop Rotations for a Dairy 
Farm, by C. W. Montgomery ; and Answers to Timely Questions. 
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Arizona University. — Robert Penqiiite lias been appointed instructor in 
poultry husimmlry and will di\i{!e his time between iiistrudion in the college 
and extension work. 

Connecticut Htatioiis, - A Tree Protection Tnstilute was held at the State 
Station on February 21. The program included a report on tlie work of the 
State Tree Protection Examining Board; a ilemonstration on modern methods 
of tree surgery; and addresses dealing with tlie growtli of trees, the pruning 
and spraying of fruit tiws, the effects of smoke, gases, electricity, and oil 
injury, pruning and cavity work as applied to shade trees, and some common 
insect pests of shade trees. 

The Slate Station is to issue reports and hulletins of its new toliacco sub- 
station ill u separate series from the regular publications, confining the dis- 
tribution primarily to lohaceo growers in the Connecticut and Hoiisatonic 
Valleys. 

The death in February is noted of W. H. Hall, a member of the board of 
c<»ntrol of the Storrs Station. 

Kansas College. - Plans an‘ being coinidetHl for tlie lirst of a series of dormi- 
lorios for women students. An appropriation for $112,500 is available for 
Ihl.s building, which will house 75 students. 

Kentucky Station. — 11 , H. Kidgoil. i‘liemist, and H. R. Kiswonger, field agent 
in horticulture, have resigned. 

Louisiana Stations. — A suhstalion has been established at Hammond for the 
purpose of studying varieties of fniils, berries, pecans, and truck (Tops 
adapted to cultivation in that section and the diseases affecting them. Tan- 
gipahoa l‘arish, in whicli the substation is located, lias given 190 acres of land 
for its use and provided $18,000 to carry on its investigations, which will be 
under the supervision of the main station at Baton Rouge. Boieslaus Szyrao- 
niak, formerly horiunilturist with tlie U. S. Pepartnmnt of Agriculture and 
later connected with the university, will be in charge of the work. 

Massachusetts College and Station. — A State approririation of $B(X),000 for 
a new <*hemical lalioratoiy lias iieen approved by the governor, and construc- 
tion is to be begun at on(*e. Tiiis will rephuM^ tlie wooden structure erected In 
1807 as (he tirst Imilding on tiie ('am]m^, and will provide badly iK'eded 
facilities for tlie (diemical work of tlie ('oiiege and station. 

The new building will bo 195 by 56 feet, with two wings extending to the 
rear. The construction is to he of brick with steel and cement floorings and 
fireproof throughout. 

The building will be largely devoted to laboratories and lecture rooms with 
an auditorium on the first floor seating 212 people. Quarters for the chemical 
work of the station are to be located on the second floor, and will include six 
laboratories with accommodations for at least 10 chemists. 

This floor will also contain the chemical library, including the Goessmaim 
alcove housing the library of the late Dr, Goessmann. 

895 
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The station now receives an appropriation for maintenance of $88^300, 
approximately the same as for the previous year. This is exclusive of all 
control operations, which provide an additional $26,600, and does not include 
certain overhead costs, sucli as light, heat, and building maintenance. For 
equipment the legislature has appropriated $16,000 for the purchase of addl* 
tional land, and $5,000 for extensions to the experimental poultry plant. 

The State appropriation for instruction is $601,875, and for the extension 
service $87,290. 

Minnesota University and Station. — Dr. M. J. Dorsey, for 10 years in charge 
of the section of fruit breeding of the department of horticulture, has been 
appointed head of the department of horticulture at the West Virginia Uni- 
versity and Station, vice J. H. Gourley, whose resignation has been previ- 
ously noted. C. G. Worsham, instructor in agronomy and farm management, 
resigned December 31, 1921, to become associate farm economist in the South 
Dakota Station and extension service. W. A. McKerrow, for 10 years con- 
nected with the extension division in live stock and dairying work, died 
January 6, aged 39 years. W. H. Peters has been appointed chief of the divi- 
sion of animal husbandry. 

Mississippi Station. — Dr. H. B. Brown has resigned as plant breeder and 
vice director to engage in commercial seed breeding at Weilenman, but will 
retain his connection with the station as collaborator, particularly along the 
lines of cotton breeding. J. F. O’Kelly has been appointed associate agro- 
nomist. 

Nebraska Station. — Dr. Morris J. Blish, assistant ebeinisl of the Montana 
Station, has been appointed agricultural chemist, and entered upon his new 
duties March 1. 

Nevada Station. — A cooperative arrangement between the California and 
Nevada Stations has been arranged whereby Dr. Henry Severin of the Cali- 
fornia Station will extend Ills studies of the sugar heet leafbopper, 
tenella, in Nevada. 

Tests of rabbit brush, TetraOymia glahrota, a comiiion shrub on the sheep 
ranges of the Great Basin, have shown that its poisonous propierly is cumu- 
lative. If small lots are fed daily, enough of the poison is retained in the 
anlmars system to cause a toxic effect after a few days have elai>sed. 

Rutgers College. — Mrs. Helen M. App resigned os State leader of home dem- 
onstration work February 1, and has been succeeded by Miss Marion Butters, 
home demonstration agent for Morris County. 

Cornell University and Station. — C. B. Hutchison, professor of plant breed- 
ing, has resigned to succeed H. E. Van Norman as dean of the University 
Farm School of the University of California at Davis, effective March 1. 
Leslie E. Card, instructor in poultry husbandry and assistant animal hus- 
bandman, has resigned to assume charge of the newly organized poultry de- 
partment of the University of Illinois. George H. llc'a, extension entomolo- 
gist, has accepted a corre^ondlng position at the Pennsylvania College. 

Ohio State University and Station. — P. W. Ives, head of the department of 
agricultural engineering, has also been designated farm architect for the uni- 
versity, and will thus be given charge of plans for the new agricultural build- 
ings of the institution, including the horse barn, beef cattle barn, and dairy barn 
Which are soon to be erected. 

A course in agricultural Journalism has been introduced into the curriculum, 
and will be given by Lester C. Qetzloe, formerly director of journalism courses 
in the Oklahoma College and recently appointed assistant professor of journal- 
ism. C. L. Metcalf, head of the department of entomology, has been appointed 
head of the department of entomology In the University of Illinois. 
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DonHld S. Bell has been appointed assistant in the animal industry depart- 
mept, effective March 1, and will devote his time largely to experimental work 
in sheep production. F. A. Derthick, a former member of the station board of 
control, died at Mantua January 4. 

The woodlands on the Washington and Hamilton County Experiment Farms 
are being cleaned up by removing worthless trees and inferior species from the 
parts which are to be retained as permanent wood lots. An acre or more on 
the former farm has l)een cleared for pasture, and the timber thus obtained will 
be used for fence posts and tomato stakes. 

C. H. Wilson resigned January 1 as manager of the Belmont County Experi- 
ment Farm to engage in commercial work. I*aul Fisher has been appointed act- 
ing foreman of the farm. 

Pennsylvania Station. — Approximately 10,000 acres weje seeded in Penn- 
sylvania last fall to a new variety of wheat which was originated from a single 
liead selected at the station in 1009. This wheat has been designated Pennsyl- 
vania 44, and is a selection of Fulcaster. It represents practically the only 
survivor of nearly 1,200 selections made at the station from 1908 to 1917. 

Like Fulcaster, the new wheat has red grains, white chaff, purple straw, and 
Is bearded. It is a few inches taller than Fulcaster and is usually 2 or 3 days 
later in ripening. It has stiller straw and when gr(»wn on rich soil Its ability 
to stand up has been quite noticeahlo. 

Observations as to rust resistance by the Oflice of Cereal Investlgjitions, U. S. 
Department of Agriciiltuns at Madison, Wis., La Fayette, Ind., and Knoxville, 
Tenn., have indicated that this variety is ns resistant as any of the soft winter 
sorts and much more resistant than most, though less resistant than Crimean 
wheats, such as Turkey and Kanred. At State College it suffered as little from 
rust as any variety in 1921, when then* was a S(‘vere outbreak of the disease. 

The average yield per acre for the 8 years, 1914-1920, at the station has been 
35 bushels, as compared with 32.G bushels for Dawson Golden Chaff, 31.1 bushels 
for Harvest King, 30.9 hiishel.s for China, 29.4 for Fulcaster. etc. In 4G tests by 
farmers from 1919 to 1921, increased yields have been obtained aveniging from 
5 to 6 bushels per acre. Milling and baking tests indicated that its bread mak- 
ing quality was prat’tically that of Fulcaster. 

Virginia Station. — The Slate Legislature has appropriated $50,925 for the 
fiscal year ending February 28, 1923, and $52,925 for the following fiscal year. 
These amounts represent increases of 70 and 7G per cent, resr>eclively, over the 
appropriations for the two preceding years. 

Repairs and improvements have been coinplettnl on the barn for the station 
dairy herd, providing convenient and modern facilities for handling the project 
on feeding dairy cows. 

The station is l>eginniiig a project on apple scab and its control. This disease 
causes heavy losses to fruit growers in Virginia every year, and spraying 
recommendations which are based largely on experiments conducted in other 
States have not proved effective, possibly because of weather conditions. F. J. 
Schneiderhan has been appointed assistant plant pathologist to study this prob- 
lem, and will be located at the field laboratory to be established at Winchester. 

Staff Changes in Canadian Institntions. — Dr. Charles E. Saunders, Domin- 
ion cereallst since 1903, has resigned^ Dr. ]M. O. Malte, Dominion agrostologlst 
at the Central Experimental Farm, has been appointed chief botanist of the 
Canadian National Herbarium at Ottawa. K. H. Strickland of the Dominion 
Entomological Branch has been appointed professor of entomology at the Uni- 
versity of Alberta. George E. Sanders, entomologist in charge of insecticide 
Investigations in the Dominion Department of Agriculture, has resigned to 
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accept a commercial position in Lotiisville, Ky. J. Sydney Dash has been 
appointed supervising seed analyst in the seed branch of the department. 

Western Ontario Experimental Farm, — A tract of 390 acres in southwest- 
ern Ontario has recently been purchased by the Provincial Government at a cost 
of $205 per acre. This farm is located near Ridgetown in Kent County, and 
possession was obtained March 1. The tract will be developed as an experi- 
mental farm for the culture and curing of tobacco for export, experiments on 
farm fertilization, the production of seed corn, and the treatment of fungus 
diseases, particularly of beans. R. W. Reek, assistant to the Dominion live 
stock commissioner, has been appointed in charge of the farm. 

Philippine College of Agricultnre, — ^The College of Agriculture of the Uni- 
versity of the Philippines has been given $2,000 by the Hawaiian Sugar 
Planters* Association toward the erection of an insectary. 

Frank P. IMcWhorter has been appointed associate professor of plant physi- 
ology and has entei*ed upon his duties. 

British National Institute of Agricnltural Botany. — Headquarters build- 
ings for this institute, located at Cambridge, have recently been completed, 
the formal opening taking place on October 7, 1921. The institute is modeled 
on the general lines of the Svalof organization in Sweden, and includ(*s a crop 
improvement branch, the official seed testing station of England and Wales, 
claimed to be the largest and best planned in the world, and the potato testing 
station. 

A tract of 30 acres of land which surrounds the bnlldiugs is being used for 
testing puri)oses. The institute also owns a 334-aore farm, given by Fred Hiam 
at St. Ives, Huntingdon, available for large scale crop improvement work, and 
89 acres at Ormskirk, Lancashire, the latter tract being used as a potato testing 
station. 

An informal visit was paid the institute on October 14 by the King and 
Queen ; the Minister of Agriculture, Sir Arthur Griffith Boscnwen ; and others, 
their Majesties each planting a mulberry tree on the grounds. 

The institute was constituted as a charitable trust, large contributions being 
received from Sir Robert McAlpine & Sons, Viscount Klveden, members of the 
agricultural seed trade, the milling industry, and other agricultural trades of 
the United Kingdom, as well as the gift of the St. Ives farm already referred 
to. A grant for maintenance on the pound for pound basis is being made from 
the Development Fund. 

Gift of Large Estate to British Govornnient.—T.ord Lee, First Lord of the 
Admiralty and former Minister of Agriculture, has presented to the British 
Government an estate of 1,300 acres, for maintenance primarily as a model 
stock raising farm. About 700 acres is farm land, the remainder woodland. It 
is hoped to utilize the farm in demonstrations of tlie growth and value of im- 
proved varieties of cereals and fodder crops and the improvement of grass- 
land in connection with the intensive breeding and rearing of live stock, and 
at the same time to maintain it along the lines applicable in ordinary farm 
practice. Nature concludes Its account of the gift as follows : 

“ It is a hopeful augury, and one not without significance, that future prime 
ministers should be able to see at their doors an example of agricultural educa- 
tion in being. I-ord Lee*s munificent deflation adds to the debt of gratitude 
which the Nation already owes him, and gives the agricultural authorities an 
opportunity of carrying out work which has long been needed, and which they 
have long desired to do.** 

Bontbern Forestry Experiment Station* — This station has been recently 
organised by the Forest Service of the U. S. Department of Agriculture, with 
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lieadquarters for the present at New Orleaus, La. Experiments are to be con- 
ducted in the large and important timber region extending from eastern Texas 
through Louisiana, Arkansas, Mississippi, Alabama, Georgia, and Florida to 
the Carolinas. The funds at the disposal of the station are not sufficient to 
l^ermit of the construction of buildings and laboratory facilities, and for the 
first year attention will be concentrated on field work in the most urgent 
problems. 

It. D. Forbes, formerly superintendent of forestry for the conservation com- 
mission of Louisiana, has accepted the directorship of the station, with Lenthall 
AVyman, W. R. Hine, and a third member to he appointed, to constitute the 
technical staff. 

New Forestry Building at Yale Forestry School. — A new forestry building 
has been provided for the Yale Forestry School at a cost of $3(XMXK), as a gift 
from William U. Sage of Albany, N. Y., an alumnus of the class of 1865. 
The building is three stories high on the north front and four stories on the 
south. 

The ground lloor will liouse a laboratory for testing work and quarters for 
the Forest Gluh, tlieso h(*ing distinctively fitted up with panels contributed by 
the New York Lumber Trade Association and constructed of a great variety 
of woods, 'idle first floor will contain the departmental library, administra- 
tion offi(?es, and an assembly room seating about 150 people. On the second 
floor will be cbissrooras, a drafting room, and a silvicultural laboratory, while 
the top lloor will be devoted to tin* njoin laboratory, a herbarium for wood 
(‘ollections, and special rooms for research. 

Agricultural Education at the V. S. Veterans Bureau Vocational 
Schools. — Announcement has rec'cntly been made by the IJ. S. Veterans Bureau 
of the practical completion of plans for the opening of the agricultural sec- 
tion of Vocational School No. 1, at Camp Sherman, Chiliicotlie, Ohio. A 
coit)s of six Instructors and four assistants has been secured and facilities 
provided for about 50 students, with opportunity for an additional number 
later. Buildings are available for conversion into classrooms, laboratories, 
dairy barns, and other equipment, together with ample farm lands for in- 
structional purx)oses. Dormitory facilities will be available for 400 students, 
and also niimennis one-.story buildings convertible into homes for families of 
trainees. 

Courses are contemplated in agronomy, economic entomology and botany, 
animal husbandry, dairying, horticulture, farm mechanics, and farm man- 
agement, with related training In English, history, arithmetic, geography, draft- 
ing, and current events. Training in forestry is also intended, and tlie State 
of Ohio has appropriated $10,000 for a forest nursery and reforestation work 
to be located at or near Camp Sherman. 

The Institution is intended for training disabled soldiers of limited general 
education, and the training is to l)e primarily practical with a view to pre- 
paring men to engage in farming and related lines. Certificates somewhat 
comparable to those issued by other institutions for two-year non-collegiate 
courses will be granted on completion of the work. 

West Indian Agricultural College, — ^A site at St. .Toseph for this institution 
has been presented by the Goveniment of Trinidad, and plans have been sub- 
mitted for buildings, although it is expected that construction will be carried 
on rather conservatively. As soon as the necessary housing accommodations 
have been completed, it Is planned to transfer the Imperial Department of 
Agriculture from Barbados, probably by the close of 1922. 

The college has been formally incorporated, and a governing board was 
selected some time ago. Sir Arthur Shipley has been appointed chalrmnn 
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of the board and Sir David Prain, formerly director of the Royal Botanic 
Gardens at Kew» vice chairman. Sir Francis Watts has been appointed prin- 
cipal of the college. 

Provision is made in the charter for instruction in the principles of agri- 
culture and in the cultivation and preparation for the market of tropical pro- 
duce of every kind, including sugar and its by-products, rum and molasses, 
cacao, coffee, cotton, coconuts, rice, citrus and other fruits, dyewoods, and all 
vegetable, mineral, and maritime products of the British West Indies, includ- 
ing British Guiana and British Honduras. Authority Is specially conferred 
to “ make full provision for the prosecution of research and for the training of 
scientific investigators in matters pertaining to tropical agriculture amid 
suitable surroundings, and for creating a body of British expert agricul- 
turists, well versed in the knowledge of the cultivation of land in the Tropics, 
of chemists, mineralogists, and of scientific advisers possessing an intimate 
knowledge of the means of combating pests and diseases.*’ 

World^s Dairy Congress. — The general plan for holding this congress was 
decided upon at a conference of the executive committee and board of vice 
presidents with Secretary Wallace of the U. S. Department of Agriculture 
and representatives of the Departments of Agriculture, State, and Commerce, 
March 13. The congress is to be held in this country in October, 1923, during 
the week preceding the National Dairy Show, at a place not yet selected. 

The program is to be arranged under departments of education and research, 
Industry and economics, regulation and control, and public health. The 
department of education and research will seek to promote the exchange of 
the scientific knowledge underlying the development of the dairy industry. 
The department of Industry and economics will concern itself with the read- 
justment of business conditions through making clear the world movements 
of dairy products, dairy cattle, dairy machinei*y, and by tlie study of the 
forces that determine market prices. The department of regulation and con- 
trol will study the problems arising in that field, the health of cities and 
nutrition of children. The department of public health will be concerned with 
arousing a wider appreciation of vitamins to he found in milk and milk 
products. 

Appointment of the program committee and suhcomniittees is expected to 
be announced shortly. 

Necrology. — Dr. John P. Stewart, associated with horticultural Investigations 
at the Pennsylvania Station from 1907 to 1918, died suddenly at his home at 
York, Pa., on January 21, at the age of 45 years. Dr. Stewart was bom in 
Illinois, and graduated from the State university in 1902, later receiving the 
degrees of M. S. A. and Ph. D. at Cornell University. His studies at the 
Pennsylvania Station on the fertilization of apple orchards and on the prep- 
aration and use of lime-sulphur had attracted wide attention among horti- 
cultural investigators. At the time of his death he was engaged in private 
and advisory work and was also serving as horticultural editor for the Pen^n- 
su^vania Parmer, He was a member of several scientific societies, and a 
fellow of the American Association for the Advancement of Science. 

Frits Robert Bdhtlingk, sugar technologist in the Java Sugar Experiment 
Station since 1914 and the author of numerous articles on sugar mill con- 
struction and operation, died January 28 at the age of 89 years. 
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From time to time reference is heard to the matter of duplication in 
experiment-station work. The inference is that there continues to be 
a considerable amount of repetition by different stations which is 
unnecessary and uncalled for by the present status of information. 
Judging from the source of such criticism the more practical and 
economic lines of experimentation are presumably in mind rather 
than the intensive inquiry, although the latter may he included along 
with the other. 

8uch a charge is not new and is not necessarily to be taken as un- 
friendly criticism. On the contrary, it evidences an intei’est in the 
work of the stations and a desire for the utmost in results. This is 
favorable, of course, as well as the implied si)ecial interest in the se- 
curing of results which are new and which represent an advance in 
ideas. So far as such a suggestion is well founded it is entitled to 
consideration, and if it* proceeds from misunderstanding based on a 
somewhat suijerlicial knowledge of what is actually being done or is 
necessary to thoroughness and accuracy, as may be the case, it deserves 
to be fairly met. This is es})ecially true at this time when the pres- 
sure for funds is circumscribing the stations in their activities and 
preventing their doing all they realize to be necessary. 

The claim of too much repetition is usually of a general and indefi- 
nite character, rather than applied to specific subjects or cases. The 
source of the idea is not altogether clear. It may involve a misappre- 
hension of present-day work, or it may go back to the time when the 
stations were called upon to act more largely as disseminators of 
information. Prior to the separate organization of the extension 
work, the stations were called upon for much which would now be 
regarded as in the field of demonstration and extension work, with 
the preparation of popular articles of general interest for local use. 
This gave similarity to these popular write-ups, and they were often 
assumed to represent work of the issuing stations. Where some 
experimental work was incorporated along with the general informa- 
tion, the manner of pre.sentation often made it difficult to recognize 
it in the bulk of the material. As the subjects treated covered much 
the same general range, such a series of publications might convey the 
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impression that many stations were concerning themselTes with prac- 
tically the same line of experiments and were going over the ground 
in much the same way. 

However that may have been, the situation at the present time is 
quite different. There has been much progress in restricting the field 
of the stations to experiment and investigation, and the project sys- 
tem has served to set forth their efforts more definitely, as well as to 
secure larger consideration of the working program as a whole. Fur- 
thermore, the agitation for a larger measure of cooperation or co- 
ordination has had its effect. And beyond this, the fact that many 
of the simpler questions of agricultural practice have been worked 
out, and a broad background of general information supplied in rela- 
tion to other subjects, has relieved the pressure for local repetition 
and been accompanied by steady advancement of experiment station 
ideals. 

In a word, the sentiment within the stations for work along ad- 
vanced lines and the support for it on the part of the public has 
marked a very material change. The question may be asked, there- 
fore, whether as a matter of fact there is as much following along 
conventional lines as there was earlier, with extensive duplication of 
experiments of the same general character in different States, or 
whether, on the contrary, there is not an increasingly conspicuous 
amount of originality and specialization in the work of the different 
stations. 

What may appear to the superficial observer to be an endless repe- 
tition may not prove to be so when the circumstances are known, or 
if true it may be quite justified. The history of station work has 
taught caution in reaching practical conclusions, and especially in 
applying them to a remote locality. Before transplanting such find- 
ings assurance will be desired both of their applicability and prac- 
ticability under the new environment. Agricultural investigation 
deals to only a limited extent with absolute values. It determine 
things which are general and permanent and represent underlying 
principles, but to a considerable degree its practical findings are com- 
parative, and are contingent on a variety of factors which go to make 
up tlie complex of agricultural conditions. Many of these factors are 
variable with the slason or the soil or type of farming, so that a cer- 
tain amount of verification is inevitable. 

Furthermore, the stations are not only concerned with the seardi 
for new truths but the larger and better use of truths and facts 
already' known. This requires experiments of a kind which may 
be viewed as repetition but are in fact quite essential to the safe 
propagation of knowledge. Again, the results of research need to 
be restudied from time to time in the light of the progress of 
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science or of changed conditions which affect their relationships. 
This is true at the present time of some of the leading subjects in 
agriculture. The earlier concliisions and deductions need to be 
tested in the light of investigation which has penetrated more deeply, 
in order to correct possible error and to make further advancea 

So that a considerable amount of work on the same subjects by 
different stations is not only desirable but essential. The point is 
to recognize where the necessity exists and guard against the super- 
fluous. Kepetition with no deeper or more far-reaching purpose 
than imitation after verification has been abundant, without closer 
observation or tlie incorporation of a new viewpoint or method, de- 
serves disapproval. It should be an anachronism at the present 
time. And if experimentation does not take full account of w'hat 
others have learned or think they have learned it is deficient, and 
it may lay its author open to just criticism. 

The same is true of all types of investigation. Unless the spirit 
of inquiry is active a point may be reached where the multiplying 
of observations or experiments docs not contribute new information 
or further clarify a'fact, but may lead the worker close to the border 
line of extension, if indeed, he does not overstep it. 

Knowledge of scientific facts does not grow merely by repetition 
of observation and experiments. It grows by injecting something 
new into the search or an element of inquiry into the study of re- 
sults. These serve to make the purpose a worthy one and give life 
and virility to the undertaking. After the preliminary steps in a 
line of investigation, experiments are not made to see what will hap- 
pen. Conditions are prescribed and the plan is constructed to ac- 
complish a purpo.se in the best conceivable way. This is the case 
whether the work is elementary or more fundamental. Duplication 
which merely discloses something new to the worker himself is 
evidently without warrant, because he should have mastered what 
is known about a subject before he entered upon it. The purpose of 
further experiments is to strengthen what is known and if possible 
to add to it. Some element of novelty or originality may be pre- 
supposed in all new station work entered upon at this stage. 

It follows that the planning of an experiment or an investigation is 
a matter for careful consideration at the outset. It is one of the ad- 
vantages of the project ^stem that it encourages the study of the sub- 
ject and the development through such study of the point of attack 
and the plan of procedure — the suggestion of a new idea or means. 
In the past such consideration was not always given. Often the 
plans were quite indefinite and were developed as the work went on, 
frequently resulting in lost motion and ineffective effort. There are 
sometimes evidences even now that the planning of certain classes of 
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work is not done deliberately, taking account of what is known and 
what it is d^ired to develop further, and there are evidences of hasty 
scrutiny from those charged with administration. 

Manifestly the details of research must be left primarily to the in- 
dividual worker, and he must be given freedom of opportunity. 
Anything like censorship of research and original experim^tation 
is clearly to be avoided. This should be the case in fact, and equally 
there should be an absence of apparent need for it. But whether this 
type or that type of investigation is to be pursued, and whether 
elementary work is to be gone over repeatedly without material 
change, are matters of policy within the determination of the ad- 
ministrative oflBcer. 

To avoid misunderstanding on the part of the public it may be 
desirable for stations to make clear the purjwse or distinguishing 
characters of their investigations, and the manner in which they are 
designed to add to what has been found elsewhere ; and above all, to 
make it evident in all lines of station w6rk that progress is the watch- 
word and is l)eing expressed in the character of the effort. 

The impression of what the stations are doing is gained by the 
public largely through their publications and the outlines of their 
programs. To determine what ground if any the former might give 
for a claim of needless duplication, an examination was made of the 
station publications for the calendar years 1920 and 1921. These 
were found to cover a very wide range of subjects and to represent 
a rather surprising amount of individuality on the part of different 
stati<His. Even ju^ing by the titles alone, there is little to suggest 
duplication which is questionable or open to objection; and where 
titles are similar there is much diversity in the nature of the work. 

The list for these two years includes 108 reports, 245 circulars, and 
847 regular and technical bulletins, a total of 1,200 separate publica- 
tions received by the Office of Experiment Stations within these 
dates. Of the bulletins and circulars, 116 related to inspection or 
regulatory work of various kinds; 46 to general service, such as 
weather reports, market bulletins, lists of dealers, etc. ; 25 reported 
results of soil surveys, and 75 were popular, not including popular 
editions of regular bulletins. Eliminating the reports, more than 
one-fifth of the number of publications fell in the classes of regu- 
latory, general service, and popular information. The extent to 
which the regulatory functions figure in the published work is 
somewhat surprising, as is also the number of bulletins or circulars 
of general information or of extension character. These show a 
larger measure of similarity in their titles than do the regular 
bulletins. 
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Taking up the subjects of the various publications, it is found 
that those in horticulture, for example, cover a wide range of 
special topics, with little repetition except in the case of the popular 
articles. On special fruits like the apple, the titles read almost like 
a synopsis of the subject — fertilizing, pruning, scion selection from 
high and low yielding trees, bud selection, off-year bearing, pollina- 
tion, self -sterility and cross-sterility, propagation of apples on their 
own roots, seasonal composition of apple spurs, and relation of 
carbohydrates and nitrogen to the behavior of apple spurs, with 
almost no duplication by different States. 

There were thirteen papers on grape growing, ranging from those 
of general nature to specific ones on such subjects as muscadine 
grapes in the South, pruning and cost of grape growing in New 
York, and propagation and pruning in California. Five publica- 
tions from different parts of the (‘ountry dealt with spraying or 
dusting orchards, and five on orchard management originated at 
stations distributed from Maine to Washington. 

Turning to the subject of field crops, which is naturally one of 
the largest in point of numbei's, there are found to be twenty publi- 
cations on Irish potatoes — two on fertilizers (Conn, and Fla.), one 
each on spa(Mng of plants, im])rovement by hill selection, size of seed, 
and seed degeneration; and under potato diseases, three on mosaic 
(Me., Minn., and La.), two on scab (Vt. and Wis.), one on leaf roll, 
and two general treatises on the prevalent potato diseases (Minn, 
and N. J.). Of seven publi<*ations on the sweet potato, two each 
were on culture and fertilizers and the rest on storage and storage 
diseases. In addition, four publications treated of field diseases of 
the crop. 

There were sixteen sepai-ate issxies on wheat, two on breeding for 
improvement, five on general culture (Mo., N. Dak,, Wash., Wis.), 
three on cost of producing wheat in different sections, three on 
varieties, and two on seed-bed preparation. On such a staple crop 
as corn, there were thirteen publications — five on varieties (Md., 
Miss., S. C., Tex.), one on regional adaptation, five on general ex- 
periments ranging from Mississippi to Montana, three on fertilizers, 
one on planting rates and distance, and one a study of the corn 
plant. The thirteen bulletins on cotton included three on cotton 
growing (Ariz., Miss., N. Mex.), two on general culture (Miss, and 
(la.), three on varieties (Ark., (la., Tex.), two on breeding, and three 
on fertilizers (Gra. and Ala.). Alfalfa led the forage crops with nine 
separate publications— three on culture and suitability (Miss., R, I., 
Wis.), three on irrigation and soil moisture (N. Mex. and Utah), two 
on seed growing (Colo, and Utah), and one on fertilizers. The eight 
bulletins on soy beans related to experiences with that crop in as 
many States. 
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Of the twenty bulletins on soils, five were on the general subject 
of soil fertility and its maintenance (111., Ky., N. Y., Ohio, Pa.), 
five were devoted to nitrification and nitrogen fixation (Oolo., 111., 
Iowa, Tex.), two to fallowing, two to soil management under differ- 
ent conditions* and one to soil acidity. There were very few general 
bulletins or circulars on entomological subjects. Most of them dealt 
with separate insects, with few duplicates, or with spraying in widely 
separated areas. The same applied to diseases of plants, in which the 
publications for the most part related to definite classes of diseases. 

In dairying there were three circulars on the general subject of 
feeding dairy cattle, two on production of clean milk, and several 
bulletins on the germ content of milk as influenced by milking ma- 
chines and other conditions. The feeding experiments were all dif- 
ferent and dealt with specific feeds or rations. 

Hog production, one of the most common topics in animal hus- 
bandry, contributed fourteen publications — four on the general sub- 
ject (Del., Iowa, Pa.), seven on miscellaneous feeding experiments in 
five States, and three on soft pork (Ala. and Fla.). On the subject 
of beef production there^were twenty-eight publications, seventeen 
relating to steer feeding including summer and winter feeding, com- 
parison of rations, shelter, etc., made under the varied conditions 
of Arizona, Idaho, Indiana. Kansas, Minnesota, North Carolina, 
Oklahoma, Oregon, Texas, West Virginia, and Wyoming; four on 
silage in cattle feeding (Ind., Kans., Ky., S. Dak.), and five on 
particular feeds like alfalfa, pea straw, corn, cottonseed and soy 
beans. Lamb feeding and fattening was the subject of eleven bulle- 
tins and circulars (Colo., Ind., Iowa, Kans., Ohio, Ore.* Tex.) aside 
from those of general nature, including shelter, forage crops, grain, 
sorghum, silage, and beet products. 

While some of the more general titles are repeated in a number of 
the publications, inquiry into the points covered discloses important 
differences in the experiments and in the conditions under which 
they were made. A further survey of earlier publications would 
doubtiess bring about more evidence of duplication of title and pos- 
sibly of similarity in the work reported ; but this would merely con- 
firm the fact that certain lines of experimentation have been followed 
through from their elementary to their more advanced stages. 

Turning to the list of projects, it is found that seven stations are 
working on soil acidity as to its nature, the factors concerned, condi- 
tions affecting it, etc., but these cover quite a wide section of the 
country. Liming is also receiving attention at ten stations, but the 
experiments are on a variety of soil types and cover a large numiber 
of subdivisions of the subject, such as means of estimating lime re- 
quiiwent, rate of application, comparison of different forms and 
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grades of lime, decomposition, downward movement in the soil, and 
fate of the coarser limestone particles. 

Soil fertility is a broad general subject which serves as a catch-all 
for a wide range of projects. Such experiments are carried on by 
fully half the stations, and under less general titles by several others. 
Some of the projects are quite broad and indefinite, while others are 
specific studies of factors of fertility, green manures, fertilizers, and 
rotation experiments to maintain or restore crop-producing power; 
determination of response to particular fertilizing elements, special 
requirements for such materials as sulphur, residual effect of crops, 
humus formation, comparison of grain and stock farming systems, 
etc. The subject also includes the effect of cropping and of soil man- 
agement on the physical, chemical, and other qualities of the soil, its 
bacterial flora and the undetermined changes which are seen in the 
influence of succeeding crops. It deals, furthermore, with the main- 
tenance of productiveness of soil for such special crops as tobacco, 
cotton, wheat, and truck crops, and it includes in some cases the 
manner of applying or utilizing the manure supply of the farm. 

The subject is such a broad one that in some form or other it must 
command the attention of almost every station, for it is perhaps the 
largest and most fundamental problem in agriculture. There is little 
occasion for any State to duplicate the work of others, for each sec- 
tion has its special conditions and aspects which govern the character 
of the effort. 

There may be some ground, however, for feeling that considerable 
of the work with rotations, fertilizers, green manures, and other 
means of keeping up fertility have followed along quite conventional 
lines for many years and is not at present contributing much which 
is essentially new in principle. If the common methods so long em- 
ployed were adequate, they should have settled many of the general 
questions which are still being worked upon. In several instances 
the field experiments have progressed but little in their form of at- 
tack and have reached a stage of rather fixed routine. In such cases 
the opportunity for original and progressive study of the distinctive 
factors is sacrificed in the pursuit of the broad subject from an em- 
pirical point of view. It is conceivable that to the casual observer 
there might seem to be considerable duplication of earlier experi- 
mental work, and the general summaries published from time to time 
lend color to the inference. 

On the other hand, the considerable’ amount of intensive study now 
in progress on various aspects of this question should not fail of men- 
tion or be obscured by that which, while adhering more closely to the 
methods of the past, frequently contributes the larger bulk of data 
for publication. Here as elsewhere a station administration should 
93507—22 2 
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not fail to realize when a series of experiments has passed into the 
routine stage and ceased to be productive of new light or to nuurk 
progress. 

Coming to the field crops, 147 projects are listed for com, the 
largest number of any single crop, but these include no less than 
43 on genetic studies, breeding and selection experiments, and im- 
provement work aiming at better local adaptation, not to mention 
variety tests in 27 of the States where corn is grown for grain or for 
sdage. Possibly the variety-testing stage should be more largely 
passed than the list would indicate, but the latter includes a number 
of the newer States and several sections where attention to improve- 
ment of the kinds grown is comparatively recent. There are experi- 
ments on culture, rate and date of planting, etc., in ten States, with 
little or no duplication, and fertilizer experiments in ten States on 
different forms, amounts, methods of application, etc., showing a 
large measure of individuality. Others deal with a wide variety of 
special subjects connected with the corn plant, its development and 
use. 

The work upon this crop may be taken as typical of others, often 
embracing experiments over a quite wide range of States and cov- 
ering many different aspects, so that little ground lies for a charge of 
unprofitable duplication. Some of the experiments have been going 
a number of years, and if we go back we find similar work elsewhere 
at an earlier date, but on the whole the program is to a large extent 
progressive in its trend, dealing with new questions arising from time 
to time or meeting the needs of different sections. In some cases 
the titles may not suggest a new point of view or an advance in the 
manner of studying the subject, but inquiry into the nature of the 
work as at present conducted will often show that it has advanced 
far beyond the title and is a live undertaking embodying new points. 

The leading subject under the head of horticulture in point of 
projects is the apple. In the list are fifteen projects on breeding in 
as many States, twelve on varieties ranging in location from Alaska, 
A^ermont, and Wisconsin on the north, to the Southern States and 
New Mexico, and twelve on fertilizers in the principal apple-growing 
sections of the East and Central West. Some of the latter are of 
general nature, wliile others aim at the physiological effect of fertil- 
izing elements, the influence on fruit buds, on color of fruit, and simi- 
lar points. Factors concerned in fruit bud formation and fruit spurs, 
bud variation and bud selection, embrace a half dozen projects. 

There are several on apple stocks, relation of stock and scion, com- 
parison of budded and grafted tr-e^, and top-working apples, but no 
conspicuous duplication. The eleven recorded projects on pruning 
range from a few of general nature in widely separated localities to 
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those dealing more specifically with the physiology of the process, 
effect on percentage of apple blossoms that set fruit, effect on off-year 
production, etc. There are two on thinning, four on winter injury 
(N. H., N. Y., Ohio, Wis.), a chemical study on the ripening of fruit, 
several on picking, storage, and marketing, and three on the best age 
of trees for setting in the orchard (Mass., N. Y., Okla.). 

Turning to apple diseases, a long list of projects is recorded dealing 
with specific diseases, and experiments on the control of l)ests by 
spraying and dusting. On the whole, it will be seen that the subject 
of apple growing is being quite broadly covered, and in a progressive 
manner, with the attempt to get at fundamentals and embodying but 
little repetition. 

Such research projects as fall under the head of plant diseases 
are notable for their individuality, since the investigator aims at 
originality and measures his success by new findings. Much the same 
is true in entomology. Under the latter head, a subject of popular 
interest like beekeeping frequently meets with calls for local work or 
information which is elementary. The upwards of thirty projects in 
that subdivision include similar work of a general nature in several 
localities, but these are in the minority and the list as a whole shows 
rather surprising diversity. 

Many of the feeding experiments with different kinds of live stock 
will impress the casual reader as following along much the same 
lines as were followed in the past, with variations due to feed com- 
binations, prices, and other conditions. While a closer view will 
show that new feeds are being taken up as they come into promi- 
nence, and other questions of practical importance are embodied for 
which information is demanded, it is probably true that feeding ex- 
periments have not made the progress that some other classes of work 
have in getting away from the economic aspects to the study of more 
permanent factors. Quite largely they are the work of the practi- 
cally visioned worker, much as was the case years ago, using somewhat 
more carefully guarded methods, but not as a rule being led by his 
work into the philosophy or the physiology of the principles of 
nutrition and stock production. This gives to the work a certain 
element of sameness which may impress the observer as involving 
much that is not essentially new, and therefore to an extent repre- 
senting duplication. New information of a certain kind is unques- 
tionably resulting from it and it is serving as a helpful guide to prac- 
tical feeders, but in a sense the product is more like that derived 
from experience than that resulting from advanced research. 

Despite this, the unprecedented amount of investigation in the 
theory of nutrition and on the frontier of original inquiry in this 
field 'Will be recognized by all who are familiar with what is being 
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done. It is marking significant progress and is changing the teach- 
ings of classroom and textbook, and the writings of more popular 
character. While it undoubtedly has an effect on the rank and file 
of experimenters, its influence on the kind of experiments comprising 
the large bulk of the feeding work is not very pronounced, judging 
by the predominance of comparative trials. 

These considerations of the publications and the experimental 
work at present under way are felt to give little ground for criticism 
of actual duplication or the going over of ground already sufficiently 
covered. The situation in other topics not mentioned is analogous 
to that of the ones cited. It is quite evident that identical or similar 
matters are frequently being worked upon in different States, but 
the widely diverse physical and climatic conditions presented by 
different parts of the country, as well as differences in the status of 
agriculture, both warrant and require much repetition to enable safe 
generalizations for practice. An understanding of the situation and 
of the real character of the work will in large measure relieve any 
concern lest effort is being wasted through needless duplication. 

A better-grounded basis for concern is thought to lie in some cases 
in a tendency to adhere to earlier methods which have served their 
purpose and are failing at this stage to broaden the basis of knowl- 
edge and understanding. Nothing is more likely to be unprofitable 
or even harmful than the gathering of facts in a mechanical way 
without using them as building stones, or recognizing their 
significance or their limitations. As Karl Pearson has reminded us, 
“ the man with no imagination may collect facts.” Progress and dis- 
covery depend, in his words, upon a “ disciplined imagination,” and 
he declares that “ criticism is the essence of the scientific use of the 
imagination ; in fact, the very lifeblood of science.” 

It is a lack of this critical attitude of individuals toward their 
work and of inquisitiveness which seeks the meaning of it that 
prevents advancement beyond a fixed stage. In a general way 
progress is made in accordance as the point of view changes, and 
this change comes about from the use of existing knowledge plus 
vision and imagination. This kiiowledge may have been acquired 
by the individual through advanced study, or have come through 
the result of his own investigations; but ability to use it in acquiring 
a new point of view and building new facts is largely a result of 
severe training. When the worker’s point of view or his attitude 
toward his subject does not change, his thinking and action will 
continue in the same channel as before; and when a man’s work and 
results do not influence him in his thinking and his aspirations, the 
means of progress in new lines are closed to him except as he follows 
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the example or directions of some one else. The result may be 
duplication; it will scarcely be originality. 

The idea that thorough training in the science of agricultural sub- 
jects is essential to the preparation of resourceful and forward-look- 
ing investigators has not yet been as forcefully exemplified in some 
of the divisions of the subject as is clearly desirable. It is accepted 
in the branches of science applied to agriculture, but in some of the 
divisions which lie dose to the art there is less evidence of it. It is 
not required of the new recruits, and in case of combination officers 
otlier qualifications are often more heavily stressed. Unless the 
student comes into doser contact with the primary sciences than he 
usually does in his undergraduate agricultural course, the prospec- 
tive investigator may not have impressed upon him the necessity for 
intensive training and an adequate understanding of abstract science. 
In that case he starts out under a handicap which affects his vision of 
his speciality and his attitude toward investigation in it. 

F undamentally, therefore, the question of tendency toward dupli- 
cation, routine, and the commonplace in experiment station work 
sifts down to the worker and his preparatory training. If he has 
been skilled in the art and neglected the sciences the fact will usually 
be reflected in his work. He may yield to suggestion but independ- 
ently his work will seek the level he sets for it. Men with intellectual 
vision who have been stimulated by study to make new contributions, 
and who see that their own recognition will come in proportion as 
they advance in their subject, will not be a source of concern lest they 
duplicate the work of others. Their own impulse will lead them to 
seek new avenues and new means of progress. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


AOBimTTTEAL CHEIQSTBT— AOEOTECHNY. 

[Silage studies], Z. N. Wyant (Michigan Sta. RpU 1920, pp, 235-2S9),-- 
This progress report Includes the results of inoculation, steaming, and salting of 
alfalfa silage prepared in small experimental silos and similar studies on corn 
silage prepared in larger experimental silos holding from 250 to 350 lbs. of corn. 
In the latter case bacteriological studies of the inoculated silages were also 
made with a view to the selection of the most active and strongest acid producers 
for further inoculation studies. 

Preliminary steaming of the alfalfa was found to be unsuccessful in control- 
ling the organisms producing bad odors in the silage. Steaming also appeared to 
cause the fermentation to proceed so slowly that the disagreeable odors persisted 
after their disappearance from the unsteamed silage. Out of 16 samples of alfalfa 
silage prepared in various ways the only ones eaten with relish by cattle were 
those steamed or unsteamed to which sJilt had been added in the proportion of 
1 lb. of salt to 100 lbs. of cut alfalfa and which had also been inoculated with a 
water infusion of fresh corn silage. 

In the experimental work with corn silage neither the addition of pure cultures 
of acid-forming bacteria nor of salt appeared to have any influence on the depth 
at which mold was found or on the palatability of the silage. Attempts to isolate 
from the silage at the time of feeding the type of organism originally added to 
the silage gave conflicting results. It is considered that a sufficient number of 
bacteriological studies has not yet been made to determine whether pure cultures 
used as inocula will eventually control the fermentation or whether the natural 
microflora of the silage will determine the type of fermentation resulting. 

H-ion (’oncentration determinations by the colorimetric method of dextrose, 
sucrose, and lactose broth, to which pure cultures of acid-producing bacteria 
isolated from some of the silos had been added, are reported, together with pH 
values of the silage from several silos. Through comparison of the acidity of 
the silage and that produced in the sugar broths the organisms thought to be 
most responsible for the pH values of the silage have been isolated and are to 
be used for further studies in silage Inoculation. 

A microscopic method for anaerobic cultivation. A. Itano and J. Nkxll 
(Jour. Infect. Diseases, 29 (1921), No, i, pp. 78-81, fig. i).— The method de- 
scribed is a rnodifleation of the usual moist chamber preparation, the anaerobic 
syston being obtained by the absorption of oxygen in alkaline pyrogallate in a 
chamber in which the usual cell is placed. 

A simple method for determining the number of bacteria in bacterial 
suspensions, K. A. Fries (Centbl. Baht, [eic.], 1. Aht., Grig., 86 (1921), No. 1, 
pp. 9(^96; ahs, in Jour. Amer. Vet. Med, Assoc., 60 (1921), No, S, pp. S30SSS ). — 
The metliod consists essentially in the use of a standard suspension of yeast 
cells in a phenolized salt solution. Two cc. of this suspension is thoroughly 
mixM with 0.2 cc. of the suspension to be tested. A small quantity of the 
mixture is taken up with a Pasteur pipette and dropped upon a clean slide 
whidh Is carefully flamed and stained with diluted fuchsin. The slide is then 
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examined under an oil immersion lens and, if the oells ore well distributed, 
a count is mode of at least 250 yeast cells and the corresponding number of 
bacteria in the same number of fields. The total bacterial count is then 
calculated from the formula 

2 |r^vol. yeiwt cells num ber bacteria , 

"** vol. bacteria ‘^number yeast cells ^ 

in which X eciuals the number of bacteria in millions and k the constant which 
shows the number of yeast cells in millions per cubic centimeter of the standard 
yeast suspension. 

The standard yeast suspension is made by shaking a piece of yeast the size 
of a hazel nut in 1 liter of physiological salt solution containing 5 per cent 
phenol. After the yeast cells have been distributed uniformly throughout the 
liquid, counts are made in a Thoma-Zeiss or Hayern-Nachetsche chamber. 
The number of yeast cells should vary between 20 and 30 million per cubic 
centimeter. 

The ionization constants of glycerophosphoric acid and their use as 
ImiferSt ©specially in culture mediums, R. R. Mellon, S. F. Acree, P. M, 
Avery, and B. A. Slagle {Jour, InfecL IHseasea, 29 {1921), Ao. 1, pp. IS, 
fig. 1). — On account of its solvent action on calcium, inagnesiuni, and ijerhaps 
other salts, disodium glycerophosphate is suggested as a buffer in culture media, 
and as a suitable material for the washing of agar, for the precipitation of 
casein, and for studying the effect of calcium and magnesium ions on the 
grow^th of various organisms. 

Titration of culture media, F. W. Fabian and G. L. A. Kuehle {Michigan 
Sta. Rpt. 1920, pp. 254-260 ). — A conqiarison is reported of throe methods of 
titrating culture media as follows: (1) The standard procedure of diluting 
tiie medium with a given amount of water, boiling to expel carbon dloxid, 
and titrating while hot with phenolphthaleiu as indicator; (2) boiling the 
water to expel carbon dloxid, then adding tlie liot medium, cooling, and 
titrating the cold mixture; and (3) neutralizing the carbon dioxid in the 
water with an alkali, then adding the medium to be tested, and titrating as 
before. These methods and control H-lon determinations by the colorimetric 
method were used with 12 kinds of gelatin, agar, and broth media diluted 
with 8 varieties of water, including distilled, double distilled, river, and different 
well waters, the analyses of which are tabulated. 

Of the three methods, the first gave the most variable and inconsistent re- 
sults. The third gave the most reliable results and is r<*coinmended, particularly 
when distilled water or water of low salt content is not available. 

The Joint use of two indicators in the titration of acids and bases, J. 1j. 
l^Tzius {Analyst, 46 {1921), No, 546, pp, 355, 556’).— The author suggests that in 
titrations in which phenolphthalein is used as an indicator the end point can 
be obtained more rapidly and correctly by the addition of 3 drops of thymol- 
phthalein (0.04 per cent) to the acid solution containing 1 drop of 0.5 per 
cent phenolphthalein. If the end point is passed the solution becomes violet 
and can then be titrated back to a pink color with the standard acid 1 drop 
at a time. 

Similarly in titrations with methyl red as an indicator the use of thymol 
blue Is recommended, particularly in titrations of alkaline solutions witli n/10 
add. As the end point approaches, the blue color of the solution changes to 
green, then to yellow, and finally to oi'ange. 

The chauite In the H«ion concentration of rarious mediums during heat- 
ing In soft and pyrex gloss tubes, J. R. Bstt and P. H. Oathcart (Joier. 
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Infect, DUeaaeSf B9 {1921), No, 1, pp, $5-89). — Attention is called to the neces- 
sity in the determination of thermal death points of heat-resistant spores of 
maintaining a constant H-ion concentration throughout the entire period of 
heating, and data are presented showing the effect of hai'd and soft glass tubes 
on the H-ion concentration of solutions contained in them. The tubes used In 
the investigation were soft glass and pyrex tubes specially constructed as de- 
scribed in a previous paper by Bigelow and Esty (B. S. It., 45, p. 10), and the 
materials the food juices used in the above-mentioned investigation. In addi- 
tion, freshly distilled water, physiological salt solution, solutions of hydrochloric 
acid and sodium hydroxid, and various mixtures of primary and secondary 
potassium phosphates were boiled in these tubes under the same conditions as 
used in the determination of thermal death points. 

Unbuffered solutions showed an increase in acidity on prolonged heating in 
hard glass tubes and an increase in alkalinity in soft glass tubes. Prolonged 
heating of the phosphate mixtures in hard glass tubes did not affect the H-lon 
concentration, while heating in soft glass tubes altered the H-Ion concentration, 
depending upon the acidity or alkalinity of the solution. 

The H-ion concentration of the juices of canned materials was affected less 
by heating in the soft glass than in the hard glass tubes. It is emphasized, 
however, that no general statement can be, made regarding tlie relative merits 
of hard and soft glass tubes in the determination of thermal death points, but 
that the type of glass to be used must be determined for each solution. 

A simple receiver for fractional distillation under diminished pressure, 
E. J. Williams {Chem, Netva, 12S (1921), No, 3214, pp, m, 266, fig, f).— The 
apparatus described consists of a small wide-mouthed separatory funnel fitted 
with a two-holed stopper, through one hole of which passes an adaptor connected 
with the condenser tube. A bent glass tube through the other hole Is connected 
with a T-tube, one arm of which leads to the manometer and pump. The re- 
maining arm is connected by means of rubber tubing provided with a clamp 
with another T-tube which, in turn, is connected with the side arm of a small 
round distilling flask, in the neck of which the separatory funnel is placed and 
which serves as the receiving flask. In use the remaining arm of the second 
T-tube is closed by n clamp, while the other connections are open. To change 
the receiver the pit cock in the separatory funnel and the clamp on the tube 
connecting the two T-tubes are closed and the remaining clamp opened, thus 
allowing the receiver to be changed without stopping the distillation. 

Remedying defects in moisture tester, A. A. Jones and J. W. BAaniat 
{Amer, Elevator and Grain Trade, 40 {1921), No. 6, p. 446, fig. 1). — ^A device to 
prevent superheating in the Official Brown-Duvel moisture tester is described 
and illustrated. The device consists in a cylinder of heavy tinned gauze of 
7 mm. mesh, which is provided with a stiff wire handle ending in a ring nearly 
the size of the opening of the flask. The cylinder Is placed in tlie flask so that 
it settles in the grain in such a way that when the flask is heated the oil per- 
colates into the cylinder, rises, and flows out In the free oil above the grain, 
thus assuring even heating of the grain. 

Onsanlc chomical reagents, II, R. Adams, O. Kamm, and C. S. MAnvm. 
{lU, UvUv. Bui. 18 {1920), No. 6, pp. 57, pi. 1, figs. -^).— This bulletin continues 
the description of methods for the preparation of organic chemicals previously 
noted (B. S. R., 44, p. 802). Two pieces of apparatus are also described: <1) 
A round-bottom flask with three necks, allowing use of the c^ter neck for an 
agitator and the other two for thermometer, reflux condenser, or s^aratory 
funnel, and (2) a modification of the boiling flask described by Noyes S. R., 
38, p. 300). This apparatus is devised partteularly for distilling lidnids wlflich 
have a tendency to attack rubber or cork. 
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Detection of nitrogen in organic compounds, C. D, Zenohelis {Oompt. 
Refid.. Acad. Bd. [Paris], m (1921), No. 5, pp. S0S’-S10).—’The method de- 
scribed makes use of the test for ammonia previously noted (E. R., 46, p. 810). 

To increase as much as possible the amount of nitrogen transformed into am- 
monia 1 part of copper is added to 2 parts of the soda Ume used for oxidation. 
A small quantity of the substance to be tested is mixed in a crucible with some 
of the soda lime copper mixture, and the crucible is covered with a watch glass, 
on the convex lower face of which a few drops of the formoi silver nitrate mix- 
ture is placed. On the upper concave side a few drops of water is placed to keep 
the glass cool. The crucible is then heated gently on a sand bath or previously 
heated quartz plate. If nitrogen is present even in traces only, a characteristic 
silver mirror is formed on the under side of the watch crystal. 

A titration method for the determination of total sulphurous acid in or- 
ganic substances following distillation, V. Fboboksk (Arh. Reichaffandhtsamt, 
62 (1920), No. 4* 057-669, fig. 1). — In the method described the substance to 

be analyzed is distilled with phosphoric acid in a current of carbon dioxid 
according to the Haas method, the distillate is received in a standard sodium 
bicarbonate solution which is subsequently oxidized with hydrogen peroxid, 
and the excess of sodium bicarbonate is titrated with hydrochloric acid, with 
methyl orange as indicator. The method also permits the direct determination 
of the sulphur dioxid as sulphuric acid by precipitation as barium sulphate. The 
titration method is Siiid to be suitable for the determination of total sulphur 
dioxid in sulphite pulp and waste water, and in samples of wine, dried fruits, 
gelatin, etc., and to be much more rapid than the original Haas method. 

A gravimetric method for the determination of small amounts of phos- 
phoric acid, G. Embden (Hoppe-Scyler^st Ztsvhr. rhyniol. Ohem.. IIS (1921), 
No. 2-S, pp. 1$8-1 45) .—The reaction employed in the method described is essen- 
tially that suggested by Pouget and Chouchuk (E. S. U., 2C, p. 406) for the tur- 
bidity test for phosphoric acid, namely, the precipitation of the phosphoric acid 
as an alkaioidal phosphomolybdate by the action of an alkaloid such as strychnin 
on a solution of the phosphomolybdate in nitric acid. The reagent is prepared 
as follows: 

A calculated amount of ammonium molybdate is dissolved in water with 
warming, and the solution diluted to three times the volume corresponding to 
the weight of molybdate. One volume of this solution is then added slowly from 
a pipette to three volumes of a nitric acid solution prepared by diluting two 
volumes of concentrated nitric add (specific gravity 1.4) with one volume of 
water. Just before the test is to be made three volumes of this solution are 
thoroughly mixed with one volume of a strychnin solution containing 15 gm. 
of strychnin nitrate in 1 liter. Tw-enty cc. of this reagent is then added to 60 cc. 
of the liquid to be tested. The precipitate formed is filtered on a Gooch crudble 
after from 30 to 40 minutes, washed with ice cold water until the reaction Is no 
longer acid, and dried in the oven at from 105 to 110® 0. 

Rapid procedure for determining phosphoric acid, H. Copaux (Gompt. 
Rend. Acad. 8oi. [raris], 17S (1921), No. 16, pp. 656-658) —The method de- 
scribed depeJids upon the property possessed by phosphates, when mixed with 
an acid such as sulphuric or hydrochloric and shaken with ether and an alka- 
line molybdate, of forming a salt of phosphomolybdic acid which dissolves 
almost completely in the ether. If the proportion of the various reagents is 
adjusted properly three liquid phases are said to result— an excess of ether, on 
aqueous solution, and the yellow phosphomolybdic solution. The reagents used 
consist of a 20 per cent solution of sulphuric acid, a sodium molybdate solution 
prepared by dissolving lOO gm. of molybdic anhydrid and 32 gm. of sodium 
carbonate in water and making up to 1 liter, and a standard solution of ammo- 
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niom phosphate (NH 4 HSPO 4 ) of about 5 gm. per liter. These reagents are mixed 
in specially constructed flasks with necks graduated in millimeters in the fol- 
lowing order ; Ten cc. of the standard phosphate solution, 10 cc. of the sulphuric 
acid, sufficient ether to form a layer of about 3 or 4 mm., and, after^ thorough 
shaking, 15 cc. of sodium molybdate solution. Two solutions are made up in 
this way, and two others in which the standard phosphate solution is replaced 
by an equal volume of the unknown phosphate solution. The flasks are then 
centrifuged and the depth of the ether layer read on the graduated neck of the 
flcksk. 

The amount of phosphate in the unknown solution is calculated by comparing 
the volume of ether with the standard. The method is said to be quite accurate, 
but is unreliable when the substance to be analyzed contains citrates. 

Detection and quantitative determination of levulinic acid in foods, L. 
GbAnhut (Ztschr, Untersuch. Nahr, u, GenusarntL, {1921), JVo. 11-^12, pp, 
261--280 ). — ^Attention is called to the possible occurrence of levulinic acid in 
soup extracts, gravy flavoring materials, and artificial meat extracts prepared 
from vegetable matter, and to the presence also of formic, acetic, and lactic 
acid in association with the levulinic acid. Methods are described for the 
determination of these acids. 

Contribntion to the investigation and estimation of artificial honey, O. 
Bobbixs {Arb. ReichagmdhtaamU, 52 (1920), No. 4, pp. G50-S5G). — In the exam- 
ination of artificial honey the author recommends as standards a maximum 
value of 10 per cent sucrose and 22 per cent of water. Methods are outlined 
for sampling the honey and for determining the dry residue and the content 
of total and reducing sugara Hydrochloric acid is used for inversion, and tlie 
amount of reducing sugars is determined with Fehling^s solution. 

Contribution to the investigation and valuation of chicory and other 
coffee substitutes, J. Peitzkkb and H. Jungkunz (Ztschr, XJniersuch. Nahr. u. 
Qenuaamtl,, 41 (1921), No. 7-8, pp. J45-1G9). — An indirect method of deter- 
mining the amount of extract in coffee, which is said to give results in close 
agreement with those obtained by the direct gravimetric method, is described 
as follows: 

A flask containing 10 gm. of the sample and 200 cc. of distilled water is 
weighed, after which the contents of the flask are heated to boiling, boiled for 
5 minutes, and water added to bring the whole up to the original weight The 
suspension is thoroughly mixed and filtered and the specific gravity of the 
filtrate at 35® C. determined. From tills the percentage of extract is calculated 
from the formula K==(S-~1) X6,160, in which E equals the extract per 100 gm, 
of substance and S the specific gravity of the 6 per cent extract The extract 
of pure coffee obtained with this technique is said to be about 25 per cent, 
while that of a large number of substitutes examined rarely fell below 50 
per cent * 

Other determinations used in the examination of coffee for substitutes in- 
cluded the color intensity of the extract as determined in a Duboscq coloi'- 
imeter with an iodin solution as a standard, acidity determinations, and the’ 
reaction of the sand-free ash. Tables are given showing analyses of 88 chicory 
coffees and 18 other substitutes by these methods. 

Tile direct quantitative determination of sodium, potassium, calcium, 
and magnesium in small amounts of blood, B. Kiumsb and F. F. Tisdall 
(tfoatf* Biol. ChetPr., 48 (1921), No, Jf, pp, The authors have devised 

a method by means of which sodium, potassium, calcium, and magneslimi may 
be detmnined quantitatively in 7 cc. of blood. The blood Is deprotelnised by 
tndiimacetlc add and the sodium, potassium, and caldum determined on 
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separate aliquots of tlie deproteiuized fluid by modiflcatious of the methods 
previously described (E. S. It., 45, pp. 415, 507, 716). The magnesium is 
determined In the filtrate from the calcium precipitation. 

The results obtained by these methods are said to agree well with those 
obtained on solutions of blood ash. The content of these elements in 100 cc. 
of human blood is reported as follows : Sodium 170 to 225 mg., potassium 153 to 
201 mg., calcium 5.8 to 6.8 mg., and magnesium 2.3 to 4 mg. 

Methods for the direct quantitative determination of sodium, potas« 
slum, calcium, and mag^nesium in urine and stools, F. F. Tisdall and B. 
Kbamsb (Jour. Biol. Chem., 48 (Jl921)f No. 1, pp. — The methods described 

for the determination of calcium, potassium, and sodium in the acid extract of 
the partially ashed residue of urine and feces are slight modiflcations of the 
methods previously described (see above). The technique for the magnesium 
determination makes use of the principle of alkalimetric titration of ammonium 
magnesium phosphate. It is said that by means of these methods a considerable 
saving of time is effected, and that the determination may be made quantita- 
tively in 50 cc. of urine or 2 gra. of dry feces. 

A method for the determination of sugar in normal urine, S. K. Bene- 
niCT and E. OsTEttBEHO (Jour. Biol. Chem., 48 (1921), No. i, pp. 51-57). — In the 
method described, which is considered to be “perhaps the most speciflc re- 
duction test available for sugar, “ acetone is used to destroy the color result- 
ing from the reaction of creatinin with picric acid in tlie presence of sodium 
hydroxld. This renders unnecessary the preliminary removal of the nitrogen- 
ous constituents of the urine by means of mercuric nitrate, as in the method 
previously described (E. S. R., 39, p. 112). 

Technology of beet sugar manufacture (Denver: Great West. Sugar Co., 
1920, pp. X+824y pl8. 2, figs. S9). — This book consists of a series of chapters on 
the important features of the technology of beet sugar manufacture, writ- 
ten by members of the technical and oi)eratlng staffs of a company located at 
Denver, Colo. Each chapter is divided into two sections, the first consisting 
of general descriptive matter for the beginner and the second of a more theo- 
retical treatment of the subject for the advanced student. 

Studies on some fungi and the deterioration of sugar, P. A. van deb Bijl 
(Union So. Africa Dept. Agr., Sci. Bui. 18 (1920), pp. 19). — Continuing the 
investigation previously noted (E. S. K., 46, p. 206), the author has made a fur- 
ther study of the factors involved in the deterioration of sugars and sugar solu- 
tions by fungi under varying conditions. The fungi used in the present study 
were five varieties of Penicillium and two of Aspergillus, isolated from sugars 
and identified by C. Thom, of the Bureau of Chemistry, U. S. D. A. 

Preliminary experiments showed that these organisms are capable of in- 
verting previously sterilized sugar solutions and crystalline sugar, thus in- 
dicating their ability to form invertase. The inversion of sugar by these fungi 
was found to be influenced favorably by the presence of nitrogenous and inor- 
ganic food substances in the solution, slight acidity, increased moisture con- 
tent, and higher ‘temperatures, and unfavorably by high concentration of the 
sugar, alkalinity, the presence of certain salts, sterilization, cold storage, and 
the action of various disinfectants. 

In conclusion the author points out that in the manufacture of cane sugar 
the Juice is free from fungi when it leaves the boilers and that the aim from 
that point should be to prevent reinfection. This can largely be accomplished 
through the use of such hygienic measures as already have been found of ad- 
vantage in the dairy Industry. The chief factors Influencing the inversion of 
sucrose by microorganisms are summarized as the temperature of the surround- 
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ingH, the percentage of moisture present in the sugari the humidity of the at- 
mosphere, the exposure to infection at various stages after the sirup has left 
the boilers, and hygroscopic nonsucrose substances present in the raw sugar. 

Farther studies on some fungi and the deterioration of sugaTf P. A. van 
PER Bijl {Intematl. Sugar Jour., 2S (192J), No. 275, pp. 504-^07).— A summary 
of the above paper. 

HETEOBOLOaY. 

Possibilities of modifying climate by human agency, with special i^pli« 
cation to southeastern Australia, E. T. Quayle (Roy. Soc, Victoria Froc., 
n. aer., S3 (1921), pp, 115-132, fig. 1). — It is stated that “many attempts have 
been made by more or less violent means to compel the atmosphere over drv 
areas to part with its moisture, and all have been futile.’* Evidence, mainly 
rainfall data recorded by the Commonwealth Meteorological Service, is adduced 
in this paper “ to show that methods more in accord with nature’s requirements 
are actually successful.” 

The author concludes that the area under consideration is under such weather 
conditions that it will benefit climatically by any considerable increase in sur- 
face moisture. “ The clearing of the land, and the substitution of cultivation 
or pastures for the scrub forests on the inland plains cause, according to the 
evidence, some improvement of the rainfall, ei^pecially during the spring months, 
when the green growth results in vigorous evaporation. A more general im- 
provement results from irrigation, wliich insures growth of vegetation through- 
out the year. It is through tliis means that the greatest effects are possible.” 
It is also believed that the impounding of flood waters on a large scale will 
also have a marked beneficial effect on the climate. It is estimated that “ a 
reasonable result of this would be an increased rainfall of from 3 to 5 in. in 
the neighborhood, even as far as 170 miles inland. 

“ If such a result could be brought about by increasing our irrigated areas, 
and the necessary increase in the area of land fully Irrigated can surely be 
made, it would be hard to put any limit upon the climatic benefits which north- 
ern Victoria and the Itiverina would derive from it. Hann has shown that 
in New South Wales a square mile of country carries 22 more sheep per aimum 
with a 12-in. than with an 11-in. rainfall, and that the carrying capacity in- 
creases at a more rapid rate per inch of rain as the rainfall increases, a 17-in. 
rainfall, for example, enabling 70 more sheep per square mile to be carried than 
a 16-in. one.** 

Weather control, D. W. Bering (Sci. Mo., U (1922), No. 2, pp. llS-m, 
figs. 2). — This article reviews briefly various theories, methods, and experi- 
ments relating especially to rain formation and control, including those of Espy, 
Powers, Elmer Gates, Dyrenforth, and McAdie, as well as the “ pseudoscientific 
pretensions and practices ** of so-called rainmakers. McAdie Is quoted to the 
effect that “rain control is a scientific possibility. Successful rain engineers 
will come, in time, from the ranks of those who study and clearly understand 
the physical process of cloud formation.” 

The experience of European viticulturists in cannonading to ward off hall is 
referred to, and it is stated that “ the theory of the action is not very definite 
or well assured. Whether the rings of smoke disrupt the clouds, or whether 
sufilclent local heating of the air causes warm air to rise and intercept the 
hail, converting it Into rain or preventing the congealing of water vapor Into 
hail, is uncertain ; but there seems sufilcient evidence of the efficacy of the plan 
in difiq^ersing the clouds and checking the storm of hall.” 

Staudarizatiou In calories of two aettuometers adapted to studies lu 
helloth^apy and agricultural climatology, 5. Vallot {Compi. Rmd. Aood* 
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SeL [Par««3, 170 (1920), No. 12, pp. 720-722; ahs. in Internatl. Inst. Agr. 
[Bome'l, Internatl. Rev. 8ci. and Pract. Agr., 12 {1921), No. 2, pp. 152, 153 ). — 
This artide points out the Inadequacy from the standpoint of a^cultural 
climatology of the ordinary actinometers or pyrhellometers, whldi meas- 
ure solar radiation but exclude sky radiation, and reports compara- 
tive tests of the Bellam and Arago actinometers with results favorable to 
the former for use in researches in agricultural climatology. The Bellam 
actinometer, which measures totgl radiation, consists essentially of a blue glass 
receptacle containing alcohol protected by an exhausted glass sleeve. When 
acted upon by radiation the alcohol distils off and condenses in a graduated 
tube, thus furnishing a measure of the radiation. The instrument is especially 
adapted to agricultural meteorological research, because only two readings a 
day, one at midday and the other in the evening, are needed to measure the 
total number of calories supplied during the day by the sun and the sky. 

Meteorological observations at the Massachusetts Agricultural Experi- 
ment Station, J. E. Ostra.nder and G. E. Lindskoo {Massachusetts 8ta. Met 
Buis. 395-305 {1021), pp. 4 each). — Summaries of observations at Amherst, 
Mass., on pressure, temperature, humidity, precipitation, wind, sunshine, cloudi- 
ness, and casual phenomena during November and De<*ember, 1921, are pre- 
sented. The general character of the weather for November is briefly dis- 
cussed, and the Deeemlier bulletin gives a summary for the year. The princi- 
pal data in this summary are as follows : 

Mean pressure, B0.04 in. ; mean (hourly) temperature, 49.5® F., maximum 96®, 
June 22, minimum January 19; total precipitation, 42.22 in., snowfall, 37.5 
in.; cloudiness, 1,819 hours; bright sunshine, 2,695 hours; prevailing direc- 
tion of wind, west southwest; total movement, 52,373 miles, maximum daily, 
465 miles, January 25; last frost in spring. May 12; first in fall, October 9; 
last snow, April 18, first, November 7. 

[Meteorological observations at East Lansing, Mich,], D. A. Seei.ey 
{Mich. State Bd. Agr., Ann. Rpt Sec., 50 {1920), pp. Daily and 

monthly summaries of temperature (maximum, minimum, and mean), precipi- 
tation, cloudiness, and sunshine, and monthly summaries of pressure (maximum 
minimum, and mean), wind movement, and miscellaneous phenomena (frost, 
hail, thunderstorms, fogs, auroras, and halos) at East Lansing, Mich., are given 
for the year ended June 30, 1920. 

Climatological data for the United States by sections {U. 8. Dept. Agr., 
Weather Bur. Olimat. Data, 8 {1021), Nos. 9, pp. [185], pis. 3, fig. 1 ; 10, pp. 
ti8d1, pis. 3, figs. 2). — These numbers contain brief summaries and detailed 
tabular statements of climatological data for each State for September and 
October, 1921, respectively. 

SOILS— feethizees. 

The importance of new soil investigations for agriculture, J. K5nio and 
J, HASBNBAUiifEn {Londiv. Jahrb., 55 {1920), No. 2, pp. 185-252). — A number 
of the more recently developed soil-investigation processes are reviewed quite 
comprehensively, and those features of the results obtained which have an 
important bearing on soil fertility and agricultural development are studied 
and discussed. Among these processes are the determination of available plant 
nutrients in soils by use of acids and salts, determination of easily soluble 
nutrients in soil by use of water under pressure, determination of soluble plant 
nutrients In soil by dialysis, osmotic pressure, and electrolytic conductivity, 
the catalytic poyrer of soil and the effect of oxidation, influence of carbon di- 
oxid in soil, determination of the oxidizing power of soil, nature and determina- 
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tion of soil colloids, absorption and adsorption in soil, and the nature and im- 
portance of soil acids. 

It is concluded that these studies and processes have established new con- 
ceptions upon which to base the Judgment of soil. Important among these are 
hydrogen-ion concentration as an indication of the degree of soil acidity or 
alkalinity, titration acidity as an indication of lime requirements, the relation 
of the size of grains of Individual soil, and the content of colloids, gels, and 
exchangeable salts. 

. Methods of studying the concentration anh composition of the soil soln* 
tion, P. W. Pabkeb (Soil 8cL, 12 (1921), No. S, pp. 299-232 ). — In a contribution 
from the Wisconsin Experiment Station, an investigation is reported which 
was made to study some of the methods which have been used in determining 
the concentration and composition of the soil solution and to compare the re- 
sults obtained by them. It was especially desired to devise a method with 
which the true soil solution may be obtained from a soil at ordinary moisture 
contents in sufficient quantities for analytical work. 

The so-called displacement method was studied and compared with other 
methods. This method consists of packing the moist soil in a cylinder pro- 
vided with an outlet at the bottom. Ethyl alcohol is then poured on top of the 
soil column, and as it penetrates the soil it displaces some of the soil solution 
which forms a zone of saturation below the alcohol. This zone increases In 
depth as it is continually forced do<\mward by the alcohol. When the saturated 
zone reaches the bottom of the soil column, the clear soil solution, free of 
alcohol, drops from the soil as gravitational water. 

Results obtained with the displacement method did not agree with those 
obtained by Bouyoucos and McCool with the freezing-point depression of soils 
(B. S. R., 38, p. 16), with regard to the concentration of the soil solution at 
different moisture contents and the forms of water in the soil. Therefore a 
study was also made of the freezing-point method and factors affecting the 
freezing-point depression of the soil solution, and the effect of finely divided 
material on the freezing points of water, benzene, and nitrobenzene was de- 
termined. It was found that ethyl alcohol is more satisfactory as a displacing 
liquid than water, methyl alcohol, acetone, or liquids nonmiscible with water. 

The composition of the soil solution obtained by displacement was not In- 
fluenced by the displacing liquid used. Successive portions of the displaced 
solution gave the same freelng-point depression and contained the same amount 
of total salts. The concentration of the displaced solution was found to be 
inversely proportional to the moisture content of the soil. The displacement 
method gave the same amount of nitrate nitrogen and approximately the same 
amount of total salts as a 1 : 5 water extraction of the soil. The method seems 
to be well adapted to a study of the composition and reaction of the soil 
solution under any condition. 

Finely divided material was found to cause a depression of the freezing 
point of water, benzene, and nitrobenzene when the amount of liquid wa6 re- 
duced until it was in the film or capillary condition. The freezing-point method 
did not give a measure of the concentration of the soil solution directly in 
the soil at ordinary moisture contents of the soil. At high moisture cont^ts, 
probably only above saturation, the freezing-point method gave a measure of 
the concentration of the soil solution. The freezing-point depression due to 
solid material at the moisture equivalent was found to be very nearly a con* 
stant for a number of soils. 

It Is concluded that a soil does not cause a considerable amount of water 
to be removed from the rdle of a solvent as has sometimes been assumed. 
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The solubility of imions in alkidi soils, W. P* Keixst and S. M. Brown 
{8oU 8(H,, XB (1921), No. S, pp. 261-285, figs. Studies conducted at the 

Citrus Substation of the University of California on the solubility of sodium 
salts as they occur in natural alkali soils are reported. The effect of time on 
the extraction of salts, the effect of different ratios of soil to water, and the 
rate of solution of the several anions present in sandy loam, fine sandy loam, 
and light sandy soil were investigated. 

It was found that the use of compressed air In filtering extracts of alkali 
soils did not materially affect the content of carbonate or bicarbonate. The 
amount of total solids dissolved by water increased as the time of shaking 
was increased, but there was no consistent variation in the amount of any one 
of the anions. The conclusion is drawn that shaking for one hour brings about 
approximate equilibrium between water and the soils studied. The total 
amounts of carbonate and bicarbonate removed from two of the soils were 
found to increase as the ratio of water to soil was increased, while the third 
soil showed no substantial difference in the amount of carbonate dissolved. 
Approximately equal amounts of chlorid and nitrate were dissolved by every 
ratio of soil to water that was used, while in the case of two of the soils studied 
the amount of dissolved sulphate increasc<l somewhat as the proi)ortlon of 
water was increased. 

The concentration of OH Ions In tlie extracts of two soils was lowest where 
the ratio of soil to water was 1:2 and substantially increased with dilution, 
reaching a maximum with one soil when the ratio was 1:10 and with the 
other soil when the ratio was 1:40. It is pointed out that the pH value of 
extracts or suspensions of alkali soils may be substantially higher than that of 
the soil solution as it occurs in the open field. By extracting the same portion 
of soli succosslv(3ly with water It was found that greater amounts of normal 
carbonate were dissolved by the sei*ond extraction than by the first, whereas 
a very large percentage of the chlorid, sulphate, and nitrate were dissolved 
by the first extraction. 

Solutions of substantially different chemical nature were obtained from each 
soil by extracting them with successive portions of water. The first extracts 
were composed mainly of chlorid, sulphate, and nitrate, while the succeeding 
extracts were composed of increasing percentages of carbonate or bicarbonate. 
These results are taken to indicate that alkaline salts are either adsorbed or 
held in loose chemical combination by soils to a much greater degree than 
neutral salts. 

Does a relation exist between hygroscopicity and mechanical analysis of 
soil? W. NovAk (Landtv. Jahrb.. 50 (1917), No. S, pp, U5-45S) .—Btnaies with 
27 different soil tyi>es are reported which showed that soils having the same 
hygroscopi cities may have entirely different mechanical compositions. 

It was found that there is no regular relation between hygroscopicity and 
the smallest hydraulic value on the Sehon scale indicating the content of the 
finest particles capable of sedimentation. Likewise no valid general relation 
was established between hygroscopicity and the content of raw clay or of 
particles of a size smaller than two microns. This is ascribed mainly to the 
content of humus substances in the soil. 

For practical purposes a high proportion of the particles capable of sedi- 
mentation or a high content of raw' clay is accompanied by a high hygroscopicity. 
This Is more probable in the case of a high raw clay content, and much more 
so In humus free soils than in soils containing much humus. However, no 
generally valid relation exists. It is further concluded that neither mechanical 
analysis nor hygroscopicity determination gives a clear indication of soil 
character, but that they must be considered as supplementary physical studies. 



422 


EXPERIMENT STATION MOORB. 


IVoL 46 


SuliterriiAeaii moisture streams and their Importance for the water 
economy of soil, C. Mezgeb (Joar. londte?., $9 ( I 92 J ), No . i, pp. 4^4).— 
Stadies are reported which indicated that the variations In density of water 
vapor produce moisture streams in the soil which are independent of the condi- 
tions of rest or movement of the soil air, and which either proceed Into the open 
air or can come from the open air. Their direction is governed by the decrease 
in density of the moisture, and they can move upward or downward. They thus 
can govern the increase or decrease of soil moisture, according to whether they 
pass into the open air by evaporation or from the air Into the soil by condensa- 
tion. In the average year evaporation and condensation are said to be approxi- 
mately the same. 

It is concluded that the subterranean moisture streams are, therefore, of 
great importance in the origin, distribution, and loss of soil moisture. 

Soil survey of Madison County, Iowa, T. H. Benton and H. B. Woodkoffe 
(17. 8. Dept. Adv. Sheets Field Oper. Bur. Soils, 1918, pp. 40 1 ly 

map 1 ), — This survey, made In cooperation with the Iowa Experiment Station, 
deals with the soils of an area of 360,320 acres lying within the glacial and 
loessial province in south-central Iowa. The surface is that of a broad loessial 
plain, and the topography varies from flat or gently undulating to rolling and 
hilly. With the exception of certain level areas the natural drainage over the 
county is said to be good, with excessive run-dff leading to erosion on the steeper 
slopes. 

The soils are of loessial, glacial, alluvial, and residual origin. Fifteen soil 
types of 12 series are mapped, of which the Tama silt loam and Shelby loam 
cover 60.3 and 19.9 per cent of the area, respectively. 

Soil survey of Marshall County, Iowa, A. H. Meyer and E. I. Angetx (17. S. 
Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1918, pp. 35, fig 1, map I). —This 
survey, made In cooperation with the Iowa Experiment Station, deals with the 
soils of an area of 306,080 acres In central Iowa. The area lies entirely within 
the glaciated region, and the topography varies from gently undulating to 
steeply rolling and broken, with most of the area rolling. All parts of the county 
are said to be well drained. 

The soils are grouped as upland, terrace, and first bottom soils. Including 
muck, 16 soil t^pes of 12 series are mapped, of which the Tama silt loam and 
Carrington loam cover 69.4 and 10.2 per cent of the area, respectively. 

Soil survey of Dakota County, Nebr., P. A. Hayes and H. L. Beoeix (^7. 8 . 
Dept Apr., Adv. Sheets Field Oper. Bur. Soils, 1919, pp. 4^y fio ly !)• — ^This 

survey, made in cooperation with the University of Nebraska, deals with the 
soils of an area of 165,120 acres in the northeastern corner of Nebraska. About 
three-fifths of the total area is upland and the remainder bottomland, including 
terraces. The topography of the upland ranges from gently undulating or rolling 
to hilly and extremely dissected, while the bottomland and terraces have a gen- 
erally fiat surface. As a whole tlie county is said to be well drained. 

The soils are groui^ed as upland, colluvial and alluvial slope, and first bottom 
soils. Including riverwash and rock outcrop, 13 soil types of 6 series are mapped, 
of which the Marshall and Knox silt loams cover 42.2 and 17.S per cent of the 
area, respectively. 

Soil survey of Redwillow County, Nebr., L. A. Wolf anger and A. W. Ookb 
iV . S. Dept. Apr., Adv. Sheets Field Oper. Bur. Soids , 1919 , pp. 4 S , fip * ly 
map i),— This survey, made in cooperation with the University of Nebraska, 
deals with the soils of an area of 455,040 acres lying in the Great Plains region 
in southern Nebraska, The surface consists of groups of nearly level disseeted 
tables separated by broad, deep valleys. Loess covers the entire upland area 
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of the county » and is the most extensive soiLfoming material. Drainage is said 
to be everywhere good» with the exception of a small area. 

The soils of the county are of ioessiai and alluvial origin. Twelve soil types 
of 6 series are mapped, of which the Holdrege and Colby silt loams cover 59.6 
and 24j5 per cent of the area, respectively. 

OompositliMi of some soils from the Chautauqua County grape belt, R. O. 
CoLLisoN {}iew York State Sta. Tech. Buh 85 {1921), pp, 15, fig. 1). — ^I’artial 
analyses of 152 samples of soil taken systematically in the so-called grape belt 
of Chautauqua County, N. Y., are reported in this bulletin. This belt contains 
about 87,000 acres. The analyses Indicate that the majority of the grape-belt 
soils are well supplied with nitrogen, potassium, and magnesium, deficient in 
phosphorus and calcium and very defici^t in carbonates. These results are 
taken to indicate that these soils in general would respond to applications of 
phoi^hates and lime. 

Certain vineyard experiments in the belt are said to indicate that present 
deficiencies in these soils apparently do not greatly influence the yield of 
gi*apes, but that over a long period these deficiencies may become effective in 
decreasing yields. 

Analytical studies of soils, A. L. Ouastavino (Rev. Faeult. Agron. La Plata, 
S. scr., 14 (lost), No. B, pp. SlSl, figft. f5L — Physical and mechanical analyses 
as prime factors in the classification of soils are discussed and applied to cer- 
tain soils of Argentina. 

Soils in the Pirdop Province fBulgarial, N. Puschkaboff (t;fpisa/nie 
Zeme(f4^Wcftw Izjdtatclni IriHtitvti JHilgariih (Rev. Inst. Reeherches Agron. 
Dufgarie), 1 (1920). No. 5-6, pp. S25-S72 ). — ^This report deals with the soils of 
an an*a of about 225,360 acres in the neighborhood of Sofia In Bulgaria. The 
surface of the area is that of a deep valley. The soils are prevailingly of a 
I>OilM(»l nature, and seven distinct types of podsol are rw*ognlzed, the physical 
and chemical properties of which are set forth in tabular form. 

Moat of the soils are high In gravel, sand, and sand-clay particles. Only 
those soils over marl beds and recent volcanic rocks contain free clay. These 
soils are all deficient in humus with the exception of certain peaty podsols. 
They are considered to have an average content of nitrogen and phosphoric 
acid, and some of them are rich in potash. Only the marly soils are rich in 
lime, while the other soils contain an average amount. In the well developed 
podsol soils the iron compounds are well leached out. 

These soils are considered to be well supplied with plant nutrients when com- 
pared with the pod.sol soils of countries having wetter or colder climates. In 
spite of this, however, shallow rooting crops can not be profitably grown with- 
out the application of water. It is concluded that the poor crops can be attrib- 
uted mainly to the physical properties of tlie soil. These can be improved by 
foresting the steep mountain slojies to prevent the transportation of gravel by 
mountain streams onto the level land. 

The effect of straw on the biological soil processes, T, J. Murbat (Soil 
Soi., It (1921), No. S, pp. 2SS-t59, fig. 1 ). — Studies conducted at the Washington 
EiX|»eriment Station to determine why the addition of straw to the soil causes a 
decrease In the subsequent crop yield are reported. 

The addition of straw to the soil had a harmful effect on nitrate accumula- 
tion after a ^ven time, which Increased as the amount of straw increased. 
Total nitrogen determinations made throughout the work showed that where 
tiliere was a loss in nitrate nitrogen it was transformed to some other form 
of nltroi^, and was not lost to the soil. As the amount of straw increased the 
toss of nitrates already Iti the soil increased. Straw acted as a ipiirce of 
93.507—22 3 
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energy for nltrogen-ilxing bacteria, although the amount of nitrogen fixed was 
not dependent upon the amount of straw* 

Ammonification was inhibited when the amount of straw present exceeded 
0^ per cent, and the harmful effect increased as the amount of straw increased. 
Straw had no effect on the kind of bacteria present in the soil. Cellulose firom 
either filter paper or straw had no effect on the nitrate-forming bacteria. 

The conclusion is drawn that straw applied to soil stimulates the reproduc- 
tion of bacteria, and that the bacteria use the straw as a source of carbon and 
the soil nitrates as a source of nitrogen. The nitrates are transformed to or- 
ganic nitrogenous material and are temporarily, lost as available plant food, 
the intensity of the reaction apparently depending upon the amount of straw. 

Notes on furrow system of applying manure, A. C. Babnss (Calif, Citroffr,^ 
B ( 1921 ), No, 12 , p, 405 , figs, S ). — ^The results of six years’ experience on the 
furrow method of applying manure in orchard soils are summarised, indicating 
that furrows should be as deep as possible, with due consideration to the distri- 
bution of the root system, and should not be filled beyond the level reached by 
cultural implements. Furrows should be located between Irrigation rows if pos- 
sible, and should have considerable capacity at the greatest depth. The furrow 
should he closed Immediately after spreading the manure. 

It has been found that manure placed in furrows located away from irrigation 
water becomes dry and sometimes heats. 

Carbon-dioxid nutrition of plants and stable manure, Gkklagh (Mitt, 
Deut, handw. Cesell., 86 ( 1921 ), No, 9, pp. 147 - 150 ). — ^The author reviews the 
work of others bearing on the subject, and reports the results of studies from 
which the conclusion is drawn that enridilng the atmosphere surrounding plants 
in carbon dioxid has no practical agricultural importance. 

The greater part of the action which animal manures exercise on crops Is 
attributed to their content of nitrogen, potash, and phosphoric acid. When stable 
manures were applied as top-dressings they had only a small influence on the 
development of crops. No evidence was obtained that stable or green manures 
acted as producers of carbon dioxid which was used by crops on the field in 
question. 

Use of commercial fertilizers, P. Wagneji (Anmvndimg Kiimtlichcr Dunge- 
mitt el, Berlin: Podil Parey, 1920 , 7, rev, ed., pp. XII ‘{•JOB), — This is the 
seventh revised edition of this book (E, S. U., 13, p. 635). It discusses first the 
fertility constituents of soils and the important plant nutrients, with particular 
reference to their maintenance in the soil in proper amounts and proi>ortlons by 
the use of commercial fertilizers- 

Methods for detennlnlng the fertilizer requirements of soils by means of 
chemical analysis of soils and plants and pot and field exiieriments are next 
discussed. The conclusion is drawn that no certain indications of fertility re- 
quirements of soils can be obtained from chemical analyses of soils or plants 
or from pot experiments. The results of precise field experiments are thought 
to give the most valuable indications of fertility requirements of soils, and in 
this connection a plan for the conduct of exact field experiments is described, 
which eml)odies complete fertilization and complete fertilization without each 
of the three main fertility constituents. The results of some field experiments 
are given to illustrate the procedure. 

A detailed discussion follows of fertilization with each of phoig>horic acid, 
X)Otash, and nitrogen, in which the needs of different soils and plants for these 
materials are considered and the proper uses of different commercial materials 
containing fertility elements are described. Special attention Is paid in tWs 
eonnection to tlie newer forms of nitrogenous fertilizers. A fertilization plan 
for a complete rotation is also presented. 
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Mt»<»ral raMinrces of the United States in 1018, M. B. Clark (U. R Geol. 
Survey f Min, Resources 17. 8,, 1918, pt 1, pp, ItOr-lJiSa, ftg. i). — This is a final 
stimmary of mineral production in the United States for the year 1918, contain- 
ing all statistical data appearing in the preliminary reports and tables of pro- 
duction by States. Sections are Included on the various minerals, giving data 
on domestic and foreign production, consumption, imports, exports, stocks, and 
prices. The minerals discussed include i)otash, phosphate rwk, pt^at, lime, marl, 
and sulphur. 

Statistical supplement to the final report of the Nitrogen Products Com- 
mittee of the Ministry of Munitions, compiled l).v J. A. Hakkkr {London: 
Dept, 8ci. and Indus, Research, 1921, pp. 22). — The scope of this siippleinent to 
the linal report of the committee (K. S. II., 43, p. 218) is restricted to the 
statistical aspect only. It includes tabular data on the world’s demand for 
fixed nitrogen; the Chile nitrate, saltpeter, nitric acid, by-product, synthetic 
ammonia, Norwegian fixat'on, cyanamid, ammonia oxidation, and fertilizer in- 
dustries; miscellaneous matters; and British developments in nitrogen fixation- 

Potassium sulphate and potassium magnesium sulphate as fertilizers 
for potatoes, A. Jacob Ver. Ford, Moorhult. Dent, lieiche, S9 {1921), 

Ao. 17, S25S29), — The results of 20 fertilizer experiments with potatoes to 
compare chlorid and sulphate potassium fertilizers are reported, showing 
that in 15 cases the greatest yields were obtained with salts containing no 
chlorid, while in the 5 remaining cases the greatest yields were obtained with 
potassium chlorid or potassium cblor-d mixed with kieserlte. In 17 out of the 
20 cases the salts free from clilorids gave the highest starch yield. 

It is recjommended that in spite of its high pri(*e potassium suphate be given 
a thorough test by fanners. 

Antagonism, O. Noltk {Landir, Jahrh., 55 {1920), No. 2, pp. 2811-291) , — A 
brief review is given of studies relating to the theory of the lime factor and 
of the iime-potash law. It w^as found that the assimilation of potash by certain 
grain crops at first decreases and then iiujreases when a part of the potash 
is displaced by sodium. Where magnesia was substituted for lime the content 
of lime in grain crops decreased, while those of magnesia and phosiihoric acid 
increased. The potash content first increased and then decreased, and the 
sodium content steadily decreased. The greatest plant yield was obtained 
when the ratio of the lime to the magnesia contents was 1 : 1. Where lime was 
substituted for potash the lime content of grain crops increased, and the potash, 
sodium, and phosphoric acid contents decreased. 

A comparison of magnesian and nonniagnesian limestones, A. W. Blair 
{Jour, Anvei\ 8oc, Agron., IS {1921), No. 5, pp. 220-225). — The results of 11 
years’ work at the New Jersey Experiment Stations with calcium and magnesian 
limestones on four different crop rotations are reported. 

The materials were applied at rates of I, 1, and 2 tons per acre, and the 
soil is a loam or gravelly loam. Using the total amount of nitrogen returned 
in the crops as a measure, the two forms of limestone gave results which 
are very nearly the same. The magnesian limestone appeared to have a slight 
advantage. Measured by the hydrogen-ion concentration and by determinations 
of lime requirement of samples of the treated soli, the two limestones also 
showed about the same corrective power. There was no indication of any toxic 
effect due to the use of magnesian limestone. 

The cemi^arattve effects of various forms of lime on the nitrogen con- 
tent of the soil, O. A. Moobks and W. H. McTntire {Jour. Ainer, 8oc. Agron., 
1$ {1921), No, 5, pp, 185-205, figs, 5),— In experiments conducted at the Ten- 
nessee Experiment Station, calcium oxid, calcium hydrate, precipitated calcium 
carbonate, ground limestone, ground dolomite, and precipitated magnesium 



426 


BXPSmMEKi: STATION BECOBD. 


tV<rt* 46 


carboimte were used In four series of experlm^ts on Oumberlatid^ iomm soil 
for a 5-year period, to determine their effect on the content of th^ total nitrogen 
in the soil. The lime mat^ials were applied in amounts equivalent to 2 and 8 
tons per acre of calcium oxld, both with and without stable manure. 

The experiments were conducted in 128 rims exposed to open-air conditions. 
Each rim was 1 ft. deep and 2.225 ft. in diameter, the surface area of exposed 
soil being ix V d it acre. Thirty-two rims were usetl in each of four similarly 
treated series. In the first series one crop of lespedeza and three crops of 
oowpeas were grown and removed as hay. In the second series no crcm was 
grown, and the soil was disturbed as little as possible throughout the period. 
In the third series no crop was grown, but the soil was cultivated from time to 
time throughout the growing season. In the fourth series tall oats grass 
was grown continuously. 

The first three series all showed marked and very similar losses of soil 
nitrogen. The fourth series showed the least loss. At the end of the 6-year 
period the average percentage of soil nitrogen in the rims of the fourth series 
was 0.1144, but the average from the three otlier series was only 0.009B. The 
average percentage of nitrogen in a series at the outset was 0.1174. All 
forms of lime caused a loss of soil nitrogen, the 8-ton rates noticeably sur- 
passing the 2-ton in this respect. At the 2-ton rate calcium oxid, calcium 
hydrate, and precipitated calcium carbonate induced losses similar in extent, 
which were specially apparent in the first three series. The 2-ton applications 
of limestone and dolomite Induced appreciable losses in the first three series, 
but not in the fourth. At the 8-ton rate calcium oxid and calcium hydrate 
caused large losses of soil nitrogen in all series, especially the first three. 
Precipitated calcium carbonate, ground limestone, and dolomite produced 
losses which were similar one to the other but much less in amount than 
those produced by eitlier the oxid or hydrate of calcium. 

As might be expected from their relative coarseness, ground limestone and 
dolomite induced the least loss of soil nitrogen. On the other hand, the very fine, 
precipitated calcium carbonate, while inducing losses almost identical with tliose 
Induced by the oxid and hydrate of calcium when applie<l at the 2-ton rate, 
ranked with the ground limestone and dolomite In producing the smallest 
losses when applied at the 8-ton rate. Precipitated magnesium carbonate 
induced losses comparable with those induced by precipitated calcium car- 
bonate. 

The lespedeza and cowpea ci*ops produced slightly more dry matter than 
the tall oats crops. The nitrogen removed by the cowpeas, however, was nearly 
two and a half times that removed by tbe oats grass. All forms of lime pro- 
duced greatly increased yields of both crops, but distinctions between the 
effect of the different forms were not made. At the 8-ton rate grpund lime- 
stone and dolomite produced much larger yields of cowpeas «than did any 
other form. This was not the case, however, with tali oats grass. The evi- 
dence is considered conclusive that both the oxid and hydrate of calcium when 
applied at tlie 8-ton rate resulted in a waste of nitrogen, the losses b^ng 
greater from the soil but with no more nitrogen in the crops than when either 
jprecipitated carbonate, ground limestone, or dolomite w^as applied. Under 
cropping and with liming at the 2-ton rate no one form plainly produced a 
greater loss of soil nitrogen than the others. 

The value of liming in a crop rotation with and without leguxneSt J. O. 
Lipman {Jour, Amer, Soc, Apron., IS il9^1h No, 5, pp, The results 

of experiments which have been in progress for 13 years at the New Jersey 
Bi^;>erimmit Stations, dealing in part with the lime factor in the transforma- 
tion and accumulation of nitrogen in soils* arq reported. 
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It was found that in rotations of nonlegumos lima is not a vital factor in 
increasing nitrogen yields, except in the case of soils well supplied with 
organic matter or so deficient in lime and other basic materials as to lead to 
textural deterioration or the formation of toxic compounds of aluminum and 
iron. With rotations of nonlegumes it is considered difficult and uneconomical 
to maintain an adequate supply of nitrogen in the soil. 

Crop rotations which included legumes were found to indicate the Im- 
IKjrtance of lime for the pr<i|>er accumulation of nitrogen fiH>m the atnio^bere. 
Where the lime requirements of the land are more or less pronounced the use 
of lime becomes an iinfwrtant factor in maintaining an adequate supply of 
nitrogen in the soil. 

Idming as related to farm practice, F. D. Gabdneb {Jour, Amer. Hoc. 
Agron,t IS {1921) y No, 5, pp, 210-220). — This is a summary of experimental 
work, mainly at different State experiment stations, on practical phases of 
the use of lime on soils. 

An investigation of sulphnr as a plant food, G. A. Olson and J. L. 
St. John (Wcahdngton Sta. Bui. 165 (1921) y pp. 69, figs. 11 ). — Studies begun 
in 1909 on the functions of sulphur in the soil in plant nutrition and on its use 
as a fertiliser are reported. An extensive historical review and a bibliography 
are Included. 

The studies included analyst's of representative soils in the State of W'ash- 
ington and greenhouse and field experiments. The amount of sulphur con- 
tained in the surface 7 in. of the soils studied varie<l from 246 to 972 lbs. per 
acre. The amount found In virgin soils varied from 328 to 712 lbs. There 
seemed to be a more uniform distribution of sulphur in virgin than in culti** 
vah'd soils. There was a tendency for the sulphur to concentrate In the sur- 
face of the bottomland soils. 

In the greenhouse exi)erimentg the yield of dry matter obtained in a series 
of studies with quartz emphasized the importance of sulphur ns a plant nu- 
trient The amount of sulphur contained in seed was found to be inadequate 
for plant growth, and when gypsum was included in the culture medium greatly 
increased yields were obtained. 

Experiments with soil also showed the importance of stilphiir as a plant 
nutrient, in view of the fact that the yields of dry matter obtained on soil 
treated with suliihur were on the average much larger than those obtained on 
untreated soil. Larger wheat and barley crops were obtained on the soil 
treated with sulphur than on untreated soil. In throe out of four years oats 
and pens gave increases on treated soil, while soy beans yielded about the 
same on treated and untreated soils. The largest yiebl of alfalfa was ob- 
tained on untreated soil. Barley awmrently derived the least benefit from 
sulphur treatment Crops grown on treated quartz i*emove<l more sulphur 
than those grown on nntroated quartz. Crops grown on both the treated and 
untreated soil remove<l more sulphur than those grown on treated quartz. 
Alfalfa utilized more sulphur than phosphorus and peas slightly more phos- 
phorus than sulphur. Oats utilized more than three and a half times as much 
phosphorus as sulphur, wheat more than two and a half times as much, and 
barley more than one and a half times as much. It was observed that a crop 
with a low nitrogen content such as oats required more sulphur per pound 
of nitrogen than either barley or wheat. Alfalfa required more sulj^ur per 
pound of nitrogen than pens. 

In the field experiments alfalfa plats treated with gypsum, acid phosphate, 
or sulphuric acid yielded two or more times the quantities obtained <m land 
not treated with these fertilizers. Such increases were obtained on inooulate<i 
fields of alfalfa. Applications of hydrochloric and nitric acids in amounts 
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chemically equivalent to the sulphuric acid used showed no effects on growth. 
Elemental sulphur applications also increased the yields of alfalfh. Alfalfa 
grown on soils treated with sulphur was found to contain a higher percentage 
of protein than afalfa from untreated soils. Cereals grown on land which 
had been in alfalfa were found to contain a high percentage of protein. 

In studies of the influence of gypsum and other chemicals on soil it was 
found that the application of gypsum increased the nitric nitrogen over the 
amount found In untreated soil. It also slightly increased the solubility of the 
soil potassium, but the solubility of the soil calcium and phosphorus in its 
presence are regarded as negligible. The largest amounts of calcium were 
contained in the aqueous extracts from soil treated with either sulphuric acid, 
potassium sulphate, sodium nitrate, or nitric acid. Very little phosphorus was 
found in the aqueous extracts of the chemically treated soil. The largest 
amounts of potassium were found in the aqueous extracts of soil treated wltli 
sulphuric acid. 

The Influence of varying amounts of sulphur in the soil on crop yields, 
hydrogen-ion concentration, lime requirement, and nitrate formation, 
J. G. Lipman, a. L. Prince, and A. W. Blair (Soil 8ci,, 12 (1921), No, 6, pp, 
197^297, jigs, 2 ), — In experiments conducted at the New Jersey Experiment 
Stations, barley and soy beans were grown qn plats to which Inoculated and 
uniuoculated sulphur had been applied at rates of 200, 500, 1,000, 2,000, and 4,000 
lbs. per acre. 

The barley showed fair germination on all the plats, but as the season pro- 
gressed there was evidence of injury with 1,000 lbs. and over of sulphur. 
Before harvest the plants on the plats that rec^eived 4,000 lbs. of sulphur had 
practically all been killed. With 200 and 500 lbs. of sulphur, germination and 
growth of the soy beans appeared to be about normal. With 1,0()0 lbs. and over 
germination was very materially depressed, there being very few plants on the 
plats tlmt receiv(?d 2,000 and 4,000 lbs. of sulphur. 

Applications of 200 and 500 lbs. of sulphur did not very materially change the 
hydrogen-ion concentration throughout the season. Applications of 1,000 to 
4,000 lbs. caused a decided Increase in concentration after the fourth to eighth 
weeks. In most cases the highest concentration was reached toward the last 
of July or early In August. The minimum pH values noted were 3.5 and 3.6, 
both of these readings being obtained August 9. 

Llme-requlrement determinations were made on a limited number of the 
samples collected at intervals of about 6 weeks. From data thus obtained tt 
was found that the 200 and 500 lb. applications of sulphur did not materially 
influence the lime requirement, but that the heavier applications did cause 
very decided increases. In most cases an increase in hydrogen-ion concentra- 
tion was accompanied by an increase in lime requirement, but there was not a 
direct correlation. The work semed to indicate the possibility of an approxi- 
mate forecasting of lime requirement from the hydrogen-ion concentration, 
though the relationship differed with different soils and under different treat- 
ments. 

The nitrates varied rather widely, apparently depending upon the crop 
gftywth. On an average they were higher on the check plats than on the treated 
plats. The lowest concentration of nitrates was noted near the end of July, 
soon after the barley had been harvested. Nitrates were found in considerable 
quantities In samples from those plats that showed the highest hydrogen-loii 
cmic^tratlon. This is taken to indicate rather definitely that nitrification is 
not necessarily inhibited by a highly acid condition of the soil. 

Solvent action of ninriflcatlon and snlfoftcatton, J. W. Akes (Ohio Sta. 
Mul, SSI (1921), pp- 22S^S7), -^Studies of the solvent action of nitrification 
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and sulfodcatioa on rock phosphate and soil minerals are reported. The Influ- 
ence of sulphur oxidhoed in soil on nitrification and annnonification was also 
studied. Several series of mixtures which included different treatments of soil, 
peat, and sand were used as media for determining the effects of sulfoflcatiou 
and nitrification under varying conditions. The soils used were an acid silt 
loam and a basic black clay. Casein, dried blood, and ammonium sulphate were 
the nitrogen carriers used. 

It was found that approximately 50 per cent of the sulphur incorporated with 
soil at the rate of 0.5 gni. to 500 gm. of soil was changed to the form of sulphate. 
When a larger addition was made, 2 gm. of sulphur to 500 gm. of soil, 70 per 
cent was oxidized. While sulfofioation was somewhat depressed in an acid 
soil by the addition of calcium carbonate, in sand mixtures the presence of cal- 
cium carbonate was essential. Oxidation of sulphur in gk)il8 devoid of basic 
calcium compounds depressed the activities of nitrifying organisma Although 
basicity in excess of the requirement of the soil was supplied by calcium car- 
bonate, nitrification was decreased by the oxidation of added sulphur. A fur- 
ther decided depression occurred with decreased basicity, so that there was a 
quantitative relationship between the amounts of nitrates found and the calcium 
carbonate additions. 

Tlie increasing quantities of atmnoniaoal nitrogen which accompanied the de- 
creased amounts of nitrates when sulphur was oxidized are not considered to 
indicate a stimulating effect of sulfofication on ammonificntion. This inverse 
relation between ammonia and nitrates is attributed to a deficiency of the base 
necessary for neutralizing sulphuric acid. 

In the absence of other bases the calcium of rock phosphate did not serve as a 
base for tlie sulfofying process to any appreciable extent. The proportion of 
rock phosphate to soil was such that phosphorus was added at the rate of 
1.900 parts iier million parts. The oxidation of sulphur incorporated with rock 
phosphate In the absence of calcium carbonate or nitrogen carriers changed 630 
parts of phosphorus Into a form soluble in neutral ammonium citrate solution. 
When calcium cairbonate was added to the mixture prepared with an acid soil 
the oxidation of sulphur had practically no effect on rock phosphate. 

In the basic soil the acidity resulting from sulfofication was partially lum- 
trallze<i by calcium naturally present as carbonate and in other combinations, so 
that the solvent action on rock phosphate was much less than that which 
occurred In the acid soil. Ammonium sulphate did not change the availability 
of rock phosphate to an appreciable extent. Whatever action ammonium sul- 
phate had Is attributed to the sulphate ion, rather than to biochemical action, 
since nitrification of ammonia did not occur in a soil deficient in bases unless 
calcium carbonate was added. Active nitrification of dried blood and ammonium 
sulphhate occurred in the mixtures when conditions were favorable. Nitrifica- 
tion was stimulated by rock phosphate to a very limited extent. 

Nitrification of dried blood, so far as availability was indicated by citrate 
solubility, was not an active agent for increasing the availability of rock phos- 
phate mixed with soil. In the absence of rock phosphate or calcium carbonate 
the nitrification of dried blood as well as the action of ammonium sulphate, inde- 
pendent of the oxidation of its nitrogen, increased the concentration of water- 
soluble calcium. More calcium was taken into solution from the soil than from 
added rock phosphate. This is taken to indicate that the calcium of the soil is 
more readily attacked than rock phosphate by the process of nitrification. Nitrl- 
ficalton of dried blood and oxidation of sulphur in soil mixtures increased the 
water-soluble potassium. 

The liberation of potassium was brought about by salts formed rather than 
by the direct action of acidity on insoluble potassium compounds. Calcium 
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^itrate was present where laitrificatioii was stimulated by ealdnm earbonate* 
Ammouiuip sulphate was formed by the reaction between sulphuric acid and 
ammonia from dried blood where a deEeiency of basic calcium compounds re* 
stricted the nitrification of ammonia. Considerable amounts of calcium, alumi* 
num, and manganese sulphates were also present In certain mixtures. Ammo- 
nium sulphate, independent of the ammonia being nitrified, affected the solubility 
of potassium. 

Calcium naturally present in the soil as silicate and in other combinations 
was readily attacked by the acidity resulting from nitrification and sulfofication. 
Ammonium sulphate was also an active solvent of calcium. Magnesium com- 
pounds were much less resistant to the action of these solvent agencies. I^arge 
quantities of aluminum and manganese were converted into soluble forms where 
sulphur was oxidised in the acid silt loam soil. Small amounts of these elements 
were made soluble by this action in the basic clay. Nitrification had no effect on 
aluminum. 

[Fertilizer analyses], H, E. Rosa and F. T. Wilson {Fla. Dept. Agr. Qwri. 
Bui, 29 (1919), No. 1, pp. 86-12S). — ^Thls section of this report contains the 
results of analyses of 406 special samples and 35 official samples of fertilizers 
and fertilizer materials collected for inspection or sent in by purchasers in 
Florida during the last quarter of 1918. 

The American fertilizer handbook (Atner. Fert. Ifandb., 14 (1921), pp. 
C5i-i3, figs. 49). — This number of this handbook contains the usual directories 
of fertilizer manufacturers and allied fertilizer trades, and data on the produc- 
tion, sale, and use of phosphate rock, sulphuric acid, acid phosphate, and other 
fertilizer materials. 

1921 yearbook of commercial fertilizer (Yearbook Com. Fert., 1921. pp. 
220, figs. 20). — ^This issue of this publication contains the usual classified 
directories of fertilizer manufacturers and allied trades, cottonseed oil mills, 
agricultural experiment stations, and officials in charge of State fertilizer 
laws, together witli a number of special articles on subjects relating to the man- 
ufacture, purchase, and use of commercial fertilizers. 

AOBICXTLTTTSAL BOTANY. 

Hybridization of spontanfMius variants, C. Fkuwibth (Ztschr. Pflansen- 
ziicht., 7 (1919), No. 1, pp. 6C-7S, figs. 2). — Studies carried out with Lupinue 
angustifoUus led to the general conclusion that in crossing a spontaneously 
appearing variety with its descendant forms deviations frequently occur as 
regards dominance and splitting. 

Attempts to hybridize PIsnm ahd Faba, S. Bach (Ztschr. P/lansenzucht., 
7 (1919), No. 1, pp. 7S, 74)- — Failures to obtain crossings between Pisuiu and 
Faba are thought to have been due possibly to lack of special chemical stUnu* 
latlon. 

Batura — ^aa inviting genus for the study of heredity, W. E. SAFFOisi) 
(Jjour. Heredity, 12 (1921), No. 4f PP* 178-190, figs. 7). — ^This includes discus- 
sion, more or less descriptive, of a number of Daturas, Including some tree 
forms thought to be suitable for heredity studies. 

Chromosome relationships in whestf K. Sax (Science, n. ser., $4 (1921), 
No. 1400 , pp. — ^The author reports that einkorn possesses 7 haploid 

chromosomes; the etpmer group, consisting of Tritioum dicocoum, T. durum, 
f. turgidum, and T. poUmUnm, has 14 haploid chromosomes ; and the vulgars 
group, consisting of T. vulgare and T. compactum, has 21 haploid chrembsomes. 

A study of the sterility reiatlop^ps of species crosses has shown tliat 
einkorn crossed with members of the emmer group or with meuU>ers of the vul- 
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gare group rcssultod in almost totally sterile F i plants. Members of the emmer 
gimp crossed with members of the vulgare group resulted in only partially 
sterile F % individuals, while species within each group were interfertile. 

The genus Beptoria, presented in tabulation with discussion, P. Oakman 
and F. L. Stevens {III, State Acad, Set, Trcwis., IS (1920), pp, 17&-219). — On 
ac<t>unt of tile helpfulness of a simple method of listing species as a basis for 
studies in morphology and as a means for rapid determination of fungi, the 
authors have listed In tabular form the species of Septoria described in Sac- 
cardo’s Sylloge Fungonim, vols. 1-22, giving the more important morphological 
characters ’•together with a list of host plants and localities from which the 
species are reported. The family of each host genus has been given a number 
and added to the list. 

The use of agar slants In detecting fermentation, H. J. Conn and G. J. 
Hugxeb {New York State Sta. Tech, Huh 84 {1921)j pp, S, 4). — In a previous 
publication (E. S. R., 42, p. 325), n des<Tiption was given of the use of agar 
slants for detecting acid production by two soil organisms. The continued use 
of this method has shown that It has had the decided advantage of showing 
acid production after a very brief incubation, sometimes in a few hours only. 

A modification and new application of the Oram stain, G. J. Hgcxer 
(New York State Sta. Tech. Huh 84 {1921), pp. 7-9). — A modified method of the 
tjJraui stain is described for use in <^taijiing milk smears that is said to have 
been very satisfactorily used in the examination of milk samples. 

Rose bengal as a general bacterial stain, H. J. Conn {New York State Sta. 
Tech. Bui. 84 {1921), pp. 5, 6). — Very satisfactory results are said to have been 
Becurf*d with (his stain on acf*ount of its great affinity for bacterial protoplasm, 
but not for the slime or d^^bris surrounding the cells. 

Mold hyphae in sugar and soil compared with root hairs, M. B. Ohitbch 
and C. Thom {Science, n. ser., 54 {1921), No. 1402, pp. 470, 471 The authors 
call attention to the similarity of the development of mold hyphae in sugar 
and in soils with the growth of root hairs of plants, and they refer to the dif- 
ficulty of recognizing either in the substratum where they are grown. The 
intimate relationship between mold hyphae and the substratum is said to ex- 
plain why many Investigators have overl<K>ked active growth of mold in the 
soil. It is also said to explain in part the spoilage of certain foodstufFs such 
as sugar. 

Osmotic pressure, root pressure, and exudation, V. H. Blackman {New 
Phytoh, 20 {1921), No. S, pp. 106-115, fige. 5).— An attempt has been made to 
show that the claim of I-epeschkin, that the osmotic pressure of the stronger 
cell contents is responsible for the exudation from the cell of a weaker solu- 
tion, can not be substantiated. Other mechanisms can he suggested, but it is 
thought that much more knowledge of cell dynamics is required before it will 
be possible to deal isuitiBfaetorily with such problems as exudation and root 
pressure. 

The mechanism of root pressure, J. H. Priestley (Veto Phytoh, 19 {1920), 
No, 7-8, pp, 189-200, figs. 2). — ^The author presents mainly In the present article, 
according to his own conception, evidences in the form of data drawn chiefly 
from the work of other investigators, attempting an explanation of the mecha- 
nism of root pressure in accordance with experimental evidence and chemical 
and physical laws. The work now in progress, following out the views here 
stated, is said to have shown supix>rt without conflict as regards such views 
and conclusions. 

Osmosis is regarded as obviously of primary importance in connection with 
the process by which sap is driven up the xylem from the roots, and an at- 
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tempt is made to estimate the signihcance of osmosis in this process. The 
author formulates (and discusses iu some detail), from data pres^ted, 
his hypothesis intended to overcome difficulties apparently involved in the 
passage of water from the cells bordering on xylem vessels into such vessels. 

Capillary processes in living cells, A. Nathansohn {Kolloidohem, BeiheftCt 
IJ U919), No. pp. 261-S21). — ^The author has undertaken to present in 

outline the double rdle which, on the basis of the theory of electrolytic respira- 
tion, should be ascribed to capillary-electric processes in physiological oxida 
tion and in the transformation of energy. 

The concentration of hydrogen Ions In the soil, C. Olson {Science, n. ear., 
S4 {1921), No. 1495, pp. 5$9-d41). — An account is given of investigations carried 
on to determine the importance of the concentration of hydrogen ions with 
regard to the natural distribution of the plants. It was found that many 
species of plants occur only on soils where the concentration of hydrogen ions 
is within a certain range characteristic for each single species. Within this 
concentration another range was observed, within which the species has its 
largest average frequency. As a result of these studies it is held that it Is 
possible to judge of the concentration of hydrogen ions In the soil from the 
constitution of the plant formations, when they do not consist of too few 
species. 

The field observations reported upon were checked by water culture experi- 
ments which proved that species found only on very acid soils showed their 
strongest growth in culture media with pH values near 4, w’hlle species nat* 
uraliy grown in alkaline soils have their strongest growth in culture media 
the pH values of which are between 6 and 7. An investigation was made ou 
the availability of different forms of nitrogen, and It was found that nitrogen 
from ammonia and from nitrate nitrogen was of the same value for acid soil 
plants and for basic soil plants, when the plants were cultivated at constant 
couceiitrations. On the other hand, if the pH value was not constant, the plants 
made the solution more acid w'hen ammonia was a source of nitrogen. In 
this case basic soil plants soon die, because the solution becomes too acid. 
Acid soil plants last longer, as they are more tolerant. If the source of nitro 
gen is a nitrate (nitrate of ammonia excepted), the plants make the solution 
more alkaline and the plants die, after having first become chlorotic. 

The author believes the investigJitions prove that the quantity of nutritive 
substances does not largely influence the distribution of plants. This is said 
to be contrary to the results obtained by other investigators, who consider that 
aclil soils are poor and the neutral and basic soils rich In such substances. 

Topographic relief as a factor in plant succession, G. D, Fullkb {III. 
State Acad. Bci. Trane., 13 {1920), pp. 243-^247)- — Great differences in the rate 
of succession In certain areas indicated are thought by the author to have 
been due largely to differences in the topography relief of the areas. 

Note on an improved method for demonstrating the absorption of 
oxygen in respiration, A. W, Babtlbtt {Neto Phytol., 19 {1920), No. Ml, pp. 
151, 152, figs. 3). — ^The author presents, with explanation, a modification of the 
apparatus which is usually employed for demonstrating the removal of oxygen 
from the air by germinating seeds. This apparatus in its present form Is 
claimed to show adequately (without manometer effect) the true amount or 
degree of utilisation of oxygen by the germinating seeds. 

The permeability of cltms leaves to water, F. T. McLban {Philippine 
Jour. Sd., 19 {1921), No. 1, pp. 115^123, fig. 1). — On account of the possible 
r^ation, both to w^aterlogging and to disease admittance, of resistance of leaves 
to penetration by water, the author has undertaken to ascertain what pressures 
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are necessary to cause infiltration of water through the stomata of citrus 
leaves. A satisfactory method of manipulation and of observation is described 
as effective in determining the pressure required to force water through the 
stomata of the leaves. 

The pressure required to inject leaves of a given variety seems to vary 
greatly with the treatment before testing, appearing to be lowest in case of 
leaves exposed to bright diffused light and well supplied with moisture. Ap- 
parently Szinkom mandarin orange leaves require on the average more than 
twice as much pressure to inject them with water as is required for leaves of 
Pernambuco grapefruit, this fact appearing to be correlated wdtli the average 
width of the stomatal aperture through the epidermis. 

The slgntllcance of calcium for higher green plants, R. H. Tbue {Soienee, 
«. ser., 55 {1522), No. UlO, pp. 1-5 ). — In an address before the Iwtanlcal section 
of the American Association for the Advancement of Science at its meeting in 
December. 1921, the autlior reviewed the work of himself an<l others on the 
function of lime as related to growtii of the higher green plants. Experiments 
cited indicated that calciiim has a protective function in preventing the solution 
of cell walls and also in rendering them less permeable to other ions. 

The anthor concludes that a certain quantity of calcium ions must be present 
in the medium for the maintenance of the chemical and functional integrity of 
the cell wall, as well as the chemical Integrity of the deeper lying living parts 
of the cells of absorbing roots of higher green plants. When this is so main- 
tained, absorption takes place in the manner usually considered normal. When 
the necessary minimal supply is lacking, absorption is upset and a more or less 
marked leaching of the ions from the plant follows. In the absence of the neces- 
sary inlniinuin of calcium ions, the soil solution or culture solution may be rich 
in all other required ions, but these are useless to the plant as they are unab- 
sorbable. This leads to the conclusion that calcium ions make phj’siologically 
available other equally indispensable nutrient ions. 

The quantitative basis of the polar character of regeneration In Bryo- 
phyllum, J. Lojkb {Sciem^e, n. Her., 5i {1921), No. 1^0^, pp. 521, 522 ). — The 
author has investigated the question as to why in the case of defoliated sterns of 
oalycinum all the nodes, except the apical ones, fail to produce shoots in the 
case of long stems, while they will produce sljoots if the stems are cut to single 
nodes. 

In the course of the investigation it was found that tlie mass of the two shoots 
produced at the apex of a long piece of stem equals approximately the mass of 
shoots which would have been produced in the same stem in the same time 
under the same conditions if the shoots could have grown out in all the nodes. 
This is said to leave no doubt that the polar character of the regeneration of 
shoots is due to the fact that all the material available for growth reaches the 
apical and none of the other nodes of a long piece of stem. 

Factors for anthocyaniit formation in Pisum, S. Bach {Ztachr. Pflanzen- 
SfUcht, 7 {1919), No. 1, pp. $4-60 ). — ^Two color factors appear to be present in 
blooms of Plsum colored with anthocyanin. 

A study of the pollen and pistils of apples in relation to the germination 
of the pollen, J. N. Martin and D. E. Yocum {Iowa Acad. Sci. Proc., 25 {1918), 
pp. 591--410, flga. 4 ). — ^The work reported in this paper was intended to deter- 
mine the content of the pollen; to investigate the germination of the pollen in 
solutions and on membranes with a view to discovering the germination require- 
ments; to determine the effects of different temperatures, of age, and of drying 
on the germination ; and to determine the structure and content of the stigma 
and stylo, whether or not secretions are present on the stigma, and the behavior 
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of the stigma with referenee to the germination of the pollen. These Investiga- 
tions were expected to give some Information concerning the effect of rainy 
weather duHng the blooming period on the setting of fmit ; the condition of the 
stigma at the time horticulturists regard it ns receptive : the time at which arti- 
ficial pollination can be done most successfully ; and whether or not the bagging 
of flowers has any effect upon results of pollination due to increasing the 
moisture content of the air about the flowers. 

The pollen of the five varieties of apples studied contained proteins or amino 
acids, some pectin, and occasionally small amounts of sugar at the time of polli- 
nation. The walls were composed of cellulose and pectin. In the early bud 
stage there was much starch present. The ability to absorb water varied much 
for different pollen gi^ains, but most of them remained plasmolyzed in 55 per cent 
cane sugar solution. 

The concentrations of cane sugar solutions suitable for germination varied 
much for different pollen grains, ranging from 0 to 70 per cent, the most favor- 
able being 2.5 per cent. The pollen could germinate in any concentration from 
which it could absorb sufficient water. As the length of the germination period 
increased In the higher concentrations the percentage of germination and length 
of tubes increased. The sugar w-as found to serve only in controlling water 
absorption, better germination and tubes fully as long being obtained when the 
pollen was germinated on animal membrane. The conditions required for 
germination were the same for all of the five varieties. Temperatures from 
22 to 25* C. were the ones most favorable to germination, which was slowed 
by lowering the temperature. Apple pollen is very resistant to cold, suffering 
no apparent injury from freezing. Pollen from flowers stored In paper bags 
was all dead at the end of 18 days. 

A phenological study, F. Dab win (New Phptol, 18 (1919) y No. pp, 
287-298). — Data are presented in tabular form, with discussion, as obtained 
ffom observation of the flowering dates of the commoner plants near Brook- 
thorpe, Gloucestershire, during the period 1917-1919. These data are accom- 
panied by records for that i)eriod of w^eekly normal temperatures as one of the 
main elements influencing the date of flowering. Weekly deviations from the 
normal are also given, being regarded as of even more importance than normal 
temperatures en flowering time. 

Studies in phenology, H, F. Darwin (New Phytol., 20 (1921). No. 1. pp. 
S0-S8). — Observations formerly made at Brookthorpe, as above noted, have 
been continued, and to this work have been added observations made at Cam- 
bridge and near Gomshall in Surrey, the results being expressed in tabular 
form. The fact that spring flowering occurred early in 1918 and 1920 appears 
to be connected with relatively high temperatures. 

Horticultural smoke injury, A. Janson (ffamml. Abhandl. Ahgme u . 
RauchacMden, No. 11 (1916). pp. 59, figt. 11). — Injury to trees from gases, 
more apparent in the foliage, is attributed mainly to sulphur dloxld (forming 
sulphuric acid) from large scale combustion of coal. This account records the 
results of observations, including lists of species most injured, effects of air 
currents, deflecting obstacles, distance, and other factors. 

vm3 CBOPS, 

[Eeport of work with field crops in Kansas, (Kansas Sia. 

Bpi. 1920. pp. 15. 16. 19. 20. -i5).--The progress of crop investigations is 

described in continuation of similar work (E. S. R., 44, p. 224). 

During the 9*year period ending with 1919, Kanred, Turkey^ and Kharkof 
wheat averaged 27.3, 23.2, and 23.3 bu. per acre, respectively, in the variety 
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tests at the station* and in the last 4 years at Hays* 23.9* 19.1* and 22.1 bu., 
respectively. Wheat seeded in furrows for 10 years at Manhattan, for 2 years 
at Colby, and 2 years at Hays outylelded that seeded by the ordinary method 
by 0*6, 4,5, and 2,5 bu. per acre, respectively. Where the furrows extended 
north and south the yields were usually somewhat higher than in furrows ex- 
tending east and west. Tests at Hays indicated that October 1 Is the optimum 
date for seeding winter wheat on a well prepared seed bed. Little difference in 
yields was secured by seeding wheat at rates from 3 to 4 pk. per acre, except 
in seedings later than October 15, when the 4-pk. rate gave the best returns. 

Kauota oats (E. S, R., 45, p. 738) yielded 54.3 bu. per acre in 1919 as com- 
pared with 33.2 bu. from Red Texas and 50.2 bu. from Iowa No. 103. 

The results of State-wide cooi>erative variety, fertilizer, and rottition tests 
with cereals showed Kaured to outyield Turkey and Kbarkof by about 4 bu. 
per acre throughout the hard-wheat section for the fifth consecutive season. 
Kanota oats averaged 45.2 bu. i>er acre, while local Red Texas gave but 29.9 bo. 
Application of 150 lbs. of bone meal increased the wheat yield an average of 
0.7 bu. in eastern Kansas, while potash and blood meal had very little effect. 
In central Kansas wheat did not respond to commercial fertilizers with in- 
creased yields. Results show that either manure or acid phosphate can be 
used to good advantage on alfalfa in the eastern third of the State. 

A comparison of different methods of corn cultivation continued for 5 years 
at the station showed no significant difference in yields, the results Indicating 
that the principal object of cultivating corn Is the control of weed growth. 

Alfalfa cut for hay at four stages of maturity, bud, one-tenth bloom, full 
bloom, and seed formation averaged 3.43, 4.03, 4.08, and 3.69 tons per acre dur- 
ing the 6-year period ended with 1919. 

Leading varieties at Colby included Sherrod White Dent corn with 48,8 bu., 
Sumac sorgo with 22,550 lbs., Kanred wheat with 28.4 bu., and Coast barley 
with 26,2 bu. per acre. 

Dwarf Yellow milo proved to be the most reliable grain sorghum variety for 
the region around Garden City, while Dwarf Blackhull kafir and the sweet 
sorgos were found best for silage. Rate-of-irrigation experiments indicated 
that water can be used most profitably in this region on such crops as milo, 
kafir, and the sorgos. In ordinary years, small grain crops use large quantities 
of irrigation water less efficiently than the sorghums. 

[The Wobam field experiments, 1020], J. A. Voklcker {Jour. Roy. A^r. 
Boo. England, 81 {1920), pp, B5S-267; alfto in Expt Bta, Rpt 1920, 

pp. 8^17 ). — The progress of the experiments with field crops is described as 
heretofore (E. S. R., 44, p. 525). The seiison of 1919-20 was considered dis- 
tinctly unfavorable. 

The highest grain yields in the continuous wheat experiments were 19.5 
bu. with 1,510 lbs. of straw from the plat receiving mineral manures with 
sulphate of ammonia and lime, and 19.4 bu. and 1,864 lbs. of straw from 
the plat receiving mineral manures with nitrate of soda. The untreated 
checks averaged 8.5 bu. of grain and 784 lbs. of straw. Mineral manures alone 
returned 9,9 bu. of grain and 1,082 lbs. of straw. The addition of mineral 
manures to 26 lbs. of nitrogen In the form of nitrate of soda produced a gain 
of 3.1 bu* of grain, but double dressings of nitrate of soda gave returns inferior 
to those yielded by single dressings. Rape dust when applied at the time of 
seeding produced 16.6 bu. of grain and 1,592 lbs. of straw, equaling the grain 
yield produced by the application of farmyard manure, but with 434 lbs. less 
Straw. Phosphates without potash, and potash without phosphate, returned 
IHractkally equal amounts of grain and straw. 
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As In the previous year, farmyard manure produced the maximum yield in 
tlie continuous barley experiments, 83.4 bu. of grain and 2,908 Iba. of straw, 
and this was followed by the plat receiving nitrate of soda with sulphate of 
potash, which gave 25.2 bu. of grain and 1,966 lbs. of straw. The untreated 
plats averaged 7.5 bu. of grain and 714 lbs. of straw per acre. Mineral manures 
alone gave 15.7 bu., whereas, contrary to the results of previous years, they 
returned only 9.7 bu. where lime had been added in 1915. The returns from 
the sulphate of ammonia plats indicated the need of more lime. Apparently, 
barley on the land In the experiments requires more frequent applications of 
lime than does wheat. Nitrate of soda alone gave but 6.3 bu. of grain, while 
with the addition of minerals 17 bu. was secured, and doubling the amount 
of nitrate of soda used with the minerals gave 19.8 bu. per acre. The use of 
sulphate of potash with nitrate of soda gave 7.1 bu. more than was obtained 
with superphosphate. Though also applied at the time of seeding, rape dust 
did not effect the same improvement as was shown with wheat, the yield 
being only 12.2 bu. Taken together with the differences exhibited with potash 
and phosphate, this would seem to indicate some clear diversity in the respec- 
tive abilities of wheat and barley to utilize different fertilizing materials. 

In comparisons of the effect of the unexhausted residues from cake and 
grain feeding on rotation plats, no appreciable difference was shown in favor 
of either grain or cake on the yield of red clover hay after barley. Wheat 
after red clover produced 27.1 bu. of grain on the cake plat and 26.0 bu. on the 
grain-fed plat. However, the wheat grown in this rotation was 7 bu. per acre 
better than the highest produced, either fertilized artificially or with farmyard 
manure, in the continuous wheat-growing series In the same field. 

In improvement work with old pastures, the heaviest yield, 3,864 U>s., was 
secured from the plat receiving 12 tons of farmyard manure, and the plat 
receiving an application of 10 cwt, of basic slag and 3 cwt, of kainit was next 
with 3,332 lbs. of hay of better quality. The untreated check produced 2,548 
lbs. An unlimed plat was best and a plat receiving magnesium lime was poorest 
in a comparison of various kinds of lime for gras.s]and. Ground lime and 
ground chalk showed their superiority in tests of different forms of lime. 

Keview of [Danish] State experiments in plant culture for the fiscal 
year 1021-22 Planteavl, 27 {1921), No. 4, pp. 60(1-61$).— A brief 
review is given of the different projects in plant culture pursued by the Danish 
experiment stations. Some of the projects enumerated are conducted co- 
operatively in two or more different localities. A brief description of the 
stations Is Included in the article. 

[Report of field crops work in Mesopotamia in 1920J, R. Thomas et al. 
(Mesopotamia Dept. Agr, Admdn. Rpt. 1920, pp. 6-10, SISS, S4S7, 4$, 47, 4^, 
51, 52, 57-65 ). — ^In continuation of earlier work (E. S. R., 44, p. 527), these 
pages describe cultural, variety, and Irrigation tests with cotton (E. S. R., 44, 
p. 485) and wheat and barley (E. S. R., 44, p. 232) and variety tests with flax 
for fiber and seed, peanuts, and miscellaneous field crops. Cultural methods 
Involved in the production of barley, wheat, rice, corn, field beans, and vetch 
in the Tigris-Euphrates Valley are outlined, together with considerable in- 
formation on the extension of the cotton industry in the region. 

[Report of field crops work in the Central Provinces and Berar, IndlUf 
1919—20], S. T. D. Wallace et al. (Cent. Prove, and Berar [India] Dept. 
Agr,, Apr. Stas. South. Circle Rpt. 1920, pp. 1, 2, S-IS, 15, 18-26, 81-41, 48-45, 
47-55, 62, 68; West. Circle Rpt. m9, PP* 6-19, 27; North. Circle Rpt. 1920, pp. 
44-15, 17, 21-28, 80, 81, 88-41, 45-4^^, 58-60, 68, 66, 67, 71-78, 79, BO; Empt. Fartn. 
Agr. Col., Nappur, Rpt. 1920, pp. 6-15; 4gr. Col., Nagpur, Bot. and Chem. Re- 
seareh [etc.}, Rpt. 1920, pp. 75-17).— Continuing previous work (E, S. R., 44, 
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p. 682), these pages describe the progress of cultural, variety, rotation, and 
fertilizer tests with rice, wheat, Jowar, sugar cane, gram, cotton, and miscel- 
laneous field crops. 

[R^ort of field crops work in Nigeria, 19211— >21], P. H. Lamb and T. 
Thoenton {North Prov8», Nigeria, Agr, Dept, Ann, Rpt. 1920-21, pp, 9, 10, 
19-11 ), — ^The progress of experiments with various field crops is described as 
heretofore (E. S. 11., 44, p. 433), for the period January 1, 1920, to March 31, 
1921, inclusive. 

The genetic basis for improvement in self-fertilized crops, R. A. Brink 
{Bci, Apr., 2 {1921), No, 3, pp, 83-87, fig, 1 ), — In this article the author traces 
llie development of genetic thought as it has affected breeding practice with 
autogamous plants, and calls attention to a property of populations of pure 
lines. 

In populations consisting of pure lines having different yield values, those 
strains exhibiting the lower capacities in this respect ten<i to become auto- 
matically eliminated. The greater the difference in yield the more rapidly 
will this elimination proceed. ‘‘Although it has been a matter of common knowl- 
edge among agronomists that mixtures of oats and barley, for instance, fail 
to maintain their original i)roportions on being grown from seed mixtures taken 
from successive crops, this property of pure line populations has not been pre- 
viously emphasized as a self-regulating factor in maintaining the original quali- 
ties of a superior strain when degressive mutations take place.” 

Permanent meadows in Denmark, their importance, establishment, 
maintenance, and use, E. Toftemakk {Varige Oraengangc i Danmark, Derm 
Betydni/ng^ Anloeg, Vedligeholdclse og Hcnyttelse. Copenhagen: Angvst Bangs, 
1921, pp. 95 ). — A prize essjiy published in pamphlet form, treating of the history 
of permanent meadows in Denmark, their advantages and importance, general 
requirements, establishment on different soil tyi>es, and their care, maintenance, 
and use. 

Meadows (llluft. Landw, /Ag., (1921), No, 79-80, pp. 345-358, figs. IS).— 

This number comprises the following articles: General Measures tor the Im- 
provement of Forage Culture, by W. Fre(*kman ; Modern Meadow Problems, by 
U. von Brandis; Nitrogenous Fertilizers for Meadows, by P. Wagner; The 
Characteristics of German Meadows, by Raum; The Relation of Meadow Im- 
provement to Intensive Agriculture, by Hambloch; Dry Upland Meadows and 
Their Management, by Hardt ; The Meadow and its Possibilities, by Breithaupt ; 
Advantages of Irrigated Meadows, by F. Mankiewicz; Droughts and Meadow 
Irrigation, by Helmerle; Drainage of Meadows and Pastures, by M. Scheibe: 
The Value of City Waste Water for Meudo\v Irrigation, by A. Kreuz; and 
Improvements in Hay Ix)ader8, by F, Foedisch. 

Improving old pastures, E. G. Montoomruy (.V. Y. Agr. Col. (Cornell) Ext. 
Bui, 46 (1921), pp. 35-52, figs, 6 ). — ^This publication discusses past and recent 
methods of improving old pastures, indicates grasses and mixtures for different 
soli types and conditions, and includes notes on the cost of the pasture land, 
value of pasturage in terms of fee<i, temporary pastures, and soiling crops. 

Spring grain — culture, varieties, yields, M. E. McCotxam {Washington 
Bta., West, Wash. Sta. Bimo. Bui, 9 (1922), No. 6, pp. 85-87, figs. 3).— Cultural 
directions based on experiments in progress at the station are given for spring 
oats, barley, and wheat. The highest yields were obtained by .seeding 120 lbs, of 
oats, 150 lbs. of wheat, and 120 Ihs. of barley per acre. February or early March 
was found to be the most desirable time for spring seeding of either of the three 
crops. In tests of oat varieties on upland “ shot clay ” soil, Banner, Minnesota 
No. 281, and Sparrowblll led with 57.3, 56.8, and 56.1 bu. per acre, respectively. 
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Hunnchen barley averaged 86^ bu. per acre, and Pacific Blueetem, with ^.8 bu., 
and Bed Chaff Club, with 26.0 bu. per acre made the best yield records of the 
spriag wheat varieties tested. 

The InRuenee of time of seeding on the protein content of the harley 
kernel^ Pbikbb (FdWinp’e Lanaw, Zig., 79 (mt). No. 15-^16, pp. 

Hanna, a autant barley, and Goldthoi^, an upright sort, were planted on four 
successive dates on sand, loam, and clay soils. Analyses of the crops from the 
plantings on loam disclosed percentages of crude protein In kernels of Hanna 
as follows : March 26, IM j April 8. 10,9 ; April 19, 11.8 ; and May 8, 14.1. Corre- 
sponding plantings of Goldtborpe contained 9.1, 10.6, 12, and 16.8 per cent, re- 
spectively. A similar trend was also noted on both sand and clay soils. 

The shorter growing season, smaller yield, lower quality, and higher protein 
content characterizing the late seedings <iemonstrntcd the value of early seeding 
of barley intended for brewing puri)oseB. Tliis behavior is held applicable to all 
varieties of Hor^eurn distichon and probably to other species of barley. 

The dominant Mendelian characters in barley breeding, J. G. C. Fbaske 
(<S- c*i. Apr., 2 (1921), No. 4, pp. 113-116, fig. 1 ). — The results of European and 
American work in barley breeding are presented in summary form, together with 
a tabulation of the dominant Mendelian characters of barley so far as deter- 
mined. ^ 

Variation and injieritancc in red clover, M. O. Malte (Sci. Agr„ 2 (1921), 
Nos. 3, pp. 19-83; 4, pp. 125-132 ; 2 (1922), No. 5, pp. 157-16*^).— A synopsis Is 
given of the outstanding results obtained from investigations with red clover in 
Europe and North America, together with a list of 53 titles. The principal find- 
ings can be summarized as follows : 

lied clover is self-sterile, cross-fertilization being required to obtain germl- 
nable seed. While the crop is very variable in respect to morpholojdcal charac- 
ters, the several forms may be arranged in two rather distinctly defined groups: 
European red clover, with smooth or appressed hairy stalks, and American red 
clover, Bpreadlngly hairy on the stalks. The various types may be classified as 
types blossoming comparatively early and capable of producing two full crops 
of hay in a season, and types blossoming from one to several weeks later than 
the early ones and producing only one full hay crop in a seiison. Many local 
varieties exist which differ considerably In resi^ect to botanical characteristics 
and agricultural value. 

Presence of leaf markings is dominant over absence, and central markings 
appear to be dominant over basal ones. Varieties lacking the usual markings 
and therefore with all-green leaves have been developed. Polyphylly Is heredi- 
tary, and varieties characterized by a large percentage of polyphyllous plants 
can be developed. Whether polyphylly shall be regarded as an atavistic phenom- 
enon or as a form of fasciation is conshlered as yet open to question. White 
blossomed forms are well known, but blue-flowered red clover types are very 
rare. The red-flower color, probably determined by two or more Mendelian 
factors. Is dominant over white and blue. As wlilte-flower color Is a recessive 
^aracter It is comparatively easy to develop constant white-blossomed varieties, 
and for the same reasem blue-blossomed varieties. 

AU mature seeds In given red-clov«r plants are of the same color type, but 
great differences in respect to the seed color exist between different individual 
plants, Reed color Is hereditary, dark purplish being dominant over light pur- 
pfisb and pink, and both dark and light purplish dominant over yellow. Varieties 
having a distinct seed color* or at least with a certain color type predominant, 
can be developed. The l,006-8eed weight as found in indivldnal plants varies 
greatly* extremes of 1.18 and B.l gm. being recorded. 
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The exietenee of correlation between time of development and color of flowers 
is considered very doubtful. No fixed correlation occurs between color of flowers 
and color of seed, except perhaps In the case of blue-flowered typea No corre- 
lation exists l)etween color and weight of seed or between color of seed and the 
agricultural value of plants developed from the seed. Light-colored and dark- 
colored see<l may each produce either poor or valujible plants, demonstrating that 
the inherent value of red-clover seed can not be Judged from Its color. The 
auUior concludes that the inherent value of retl-clover seed depends more on its 
pedigree tlian on other factors. 

Same observations on the growth of maize in Clgyptt J. A. pRKSccKrr 
(Sultan, Agr. Soc,, Tech, Sect., Bui, 7 (1021), pp, 25, figs. IS). — Observations on 
the growth of individual corn plants were made with an auxanometer register- 
ing the growth trace for two or three day pericwls ; by daily measurements during 
the total growth period ; and at weekly intervals on plants sown April 1. May 1* 
and June 1, and every two weeks thereafter until the end of September. 

Tliere are two maxima during the 24 hours’ growth. At no time does the maize 
plant stop growing altogether, but u.sually at daybreak there oc'cairs a slight 
decrease in the height, probaWy associated with the opening of the stomata and 
the loss of water due to the resumption of daytime transpiration. A rapidly in- 
creasing rate of growth follow's until the hotter part of the day is reached, 
when a slight retardation is usually observeil. In the late afternoon an accelera- 
tion again gives a new^ maxima about sunset. During the night the growth rate 
falls oiT gradually to the minimum Just before sunrise. 

Temperature Is considered the probable controlling factor during the early 
mf»rning, late afternoon, and night, while during the hottest part of the day 
water strain becomes the limiting factor due to the inability of the soil to supply 
water fast enough to cope with the transpiration of the plant. After each ai>pli- 
cation of irrigation water a marked Increase in growtii rate ai>i>ears winch 
probal)ly masks entirely any possible effect on the dally growth due to the rela- 
tive humidity of the atmosphere, A fairly c1o€K' relationship also exists between 
the temperature and the growth rate In the early part of the season when soil 
moisture is abundant, but is likewise masked as the plant becomes older and 
soil moisture conditions Intervene. 

A greater number of irrigations than customary were requirtnl when the ap- 
proach of the soil moisture content to 25 per cent at a depth of 20 to 40 cm. was 
made the criterion. The slight increase thereby obtainetl in the final yield 
became more marked with heavy fertilizing. An increase in the height of plants 
also accompanied the more frequent irrigations. 

Corn seeiled in April, May, and July required 12, 10, and 5 to 6 days, respec- 
tively, for germination. The most rapid rates of growth, leaf development, tassel- 
Ing, silking, and maturation and the highest yield took place in the .seeding made 
July 18. 

ImprovemeAts i» cotton prodnction, O. F. Cook (U. S. Dept. Agr,, Dept. 
Oirc. 200 (1921), pp. 12). — ^An account of the results of cotton improvement 
studies in progress since the advent of the boll weevil (E. S. R., 27, p. 040). 
Superior varieties, desiralde cultural characters, and diameters that facilitate 
picking are described, with notes on the value of short-season varieties, the 
advantages of anall early plants, and tlie suppression of vegetative branches 
(E. S, E., 42, p. 186). The authen* outlines the improvement of the quality and 
uniformity of fiber, adaptation to new and to special conditions (E. S. R., 26, 
p. 41 ; 28» p. 888 ; 20, p. 140; 40, p. 287), and the improvement of the seed supply 
<B. S. E., 80, p. 188; 38, p. 833), and relates the merits of one-variety communi- 
ties and the advantages accruing from improvement of community organization 

93507—22 4 
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<E. S. R., 27, p. 53S) and of the commercial system (E. S. B*, 42, p. S89; 44, 
p. 138), 

Para and Paspalnm: Two introduced grasses of Gaanif G. Bbiqqs (Guam 
Sta. Bui 1 {1921), pp, 4Jh pis. 8), — Detailed information is presented concerning 
the characteristics, propagation, management, renovation, fertiiiKing, treatment, 
and feeding of Para {Paridcum harhinode) and Paspalnm (P. diUttcUum) grasses, 
with data relative to the cost of establishing improved pastures, based on the 
results of planting, cultural, and fertilizer tests (E. S. B., 28, p. 386; 45, p, 38), 
feeding trials (E- S. R., 35, p. 869 ; 40, p. 366 ; 42, p. 64; 45, p. 70), and various 
analyses. The environmental conditions at Guam are outlined, will) brief notes 
on sword grass (Miaoanthus floridulus), and awn grass (Andropogon aclcu- 
UUus). 

Experience with native grasses in 30 years’ live-stock work by the station 
showed the desirability and necessity of substituting for them proved introduced 
grasses, such as Para and Paspalum. Both of these perennials are adapted to 
Guam conditions, being remarkably vigorous growers during the wet season, 
and, on the other hand (particularly Paspalum grass), possessing special 
drought-resistant qualities which render them valuable during periods of ex- 
tremely dry weather. 

Para grass was introduced into Guam by the station in May, 1910, from the 
Hawaii Station, where it had been brought from the Fiji Islands in 1902. This 
grass gives high yields on lowlands, the yields being increased by applications 
of barnyard manure or commercial fertilizer. In palatability tests the animals 
preferred Para grass to the other grasses tried at the station. 

Paspalum gass was Introduced into Guam in 3909 by the station, seed being 
obtained from the U. S, Department of Agriculture, It is principally a pasture 
grass, producing a large amount of pasture (luring at least nine months of the 
year, and on the better soils it will support several times as many cattle as the 
native grasses. It is adapted to a wider range of soil conditions than any 
other grass tested by the station, growing best on the rich, moist lowlands, but 
also succeeding on comparatively poor and rocky soils. 

Both Para and Paspalum grasses should be well e.stahlislied before they are 
pastured. While Paspalum grass will stand much heavier grazing at all times 
than will Para grass, the latter will easily carry one animal per acre the year 
round. The analyses and feeding and pasture tests show both grasses to pos- 
sess a high content of protein and fat and a high feeding value. 

The pigeon pea (Cajanns Indlcns) : Its culture and utilization in 
Hawaii, F. G. Kbauss (Hawaii Sta, Bui 46 (1921), pp. 2S, pis 5, fig. /). — The 
origin, characteristics, and varieties of the pigeon pea are discussed and its 
soil and climatic adaptations noted. Cultural and harvesting practices employed 
in the production of seed and hay in Hawaii are outlined in detail, and the 
utilization of the crop for feed, green manure, as a cover crop, and in rotations 
is described. The feeding value and milling and mixing of feeds are treated 
briefly, together with suggested feeding rations having a base of pigeon-pen 
products. A section on insect pests is in^uded. 

The influence of nutrients on the quality of potatoes, A. Kbavt (Arb, 
Forschungsinat, KartoffeHhoM, No. S (1920), pp. 73). — ^Different potassium, nitro- 
gen, phosphorus, and calcium compounds and stable manure, alone and In com- 
binations, and green manures were applied to potatoes on a sandy loam soil. 

The effects of potassic and nitrogenous fertilizers were much more obvious 
than those of phosphorus and calcium. Potassium fertilizers alone heavily de- 
pressed the dry matter, starch, and protein content of the tubers, increased the 
pero^tage of water and mineral matter, end had an unfavorable influence on 
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the flavor^ the 40 per cent salt exceeding kainit in its effects. Omiesion of 
potassium from fertilizers increased the dry matter, starch, and protein, and 
reduced the water and ash content. 

Nitrogenous salts alone increased the protein and depressed the ash and 
crude fiber. Omission of nitrogen from the fertilizer redu<?ed dry matter, 
starch, and protein, increased the percentage of minerals, and was» accom- 
panied by a strong scab infection not present with an adequate nitrogen supply. 
Lime nitrogen proved superior to ammonium sulphate in the trials. 

Phosphorus salts alone differed considerably in their effects, Thomas slag 
producing the highest content of dry matter and starch of all the materials used 
in the experiments, together with a very high percentage of protein; whereas 
superphosphate reduced the protein about DO per cent. In its effects, bone meal 
occupied an intermediate position among the various fertilizers. Differences in 
availability of the phosphoric acid and in the amount and form of calcium 
present are suggested to account for the varied effects of the phosphorus fer- 
tilizers. 

The use of green manures and stable manure favored a high quality of tuber. 

Rice Millers’ Association statistical reference book, compiled by F. B. 
Wise ([A^cio Orleans]: Rice Afillerg* Assoc., [1920], pp. [51], figs. IS). — ^The 
tabulations included In this folio show yields per acre, acreage, distribution, 
and receipts of rice by States in the United States; production of rice in the 
United States from 1821 to 1920, inclusive ; shipments to Porto Rico by months ; 
the world’s rice acreage and production by countries ; average price and quantity 
of rice imported into and exported from the United States ; quantity of foreign 
rice in American warehouses ; and stocks of rough and clean rice in New Orleans 
ami mills. 

Sudan grass and related plants, H. N. Vinall and U. E. Gktty iU . S. Dept. 
Agr. Bui. 981 (1921), pp. 68, figs. 26). — An account of the origin, characteristics, 
and botanical relatlonshiiw of Sudan grass (Andropogon sorghum sudanensis), 
with remarks on Tunis grass (A. sorghum virgatus), Kainerun grass (A. sor-^ 
ghum effusus), tabucki and toura grasses (A. sorghum vertioUUflorus) , Hewi- 
son grass (A. sorghum hctcisoni), chicken corn (A. sorghum^ drummonddi) , and 
sorghum- Johnson grass hybrids. 

Based on tlie results of experiments throughout the country by this Depart- 
ment and the State experiment stations, the distribution and soil and climatic 
adaptations of Sudan grass are shown, and its uses as a catch crop and in rota- 
ti<»ns are indicated, together with cultural and field practices applicable to the 
production of hay and seed under different environmental conditions in the 
United States- Information is given on the culture of Sudan grass in legume 
mixtures, methods of utilizing the crop for hay, pasture, soiling, silage, and as 
a grain crop are outlined, and improvement procedure is stated in brief. Notes 
on diseases, insects, and weed pests are included. 

Statistics on the distribution and production of sugar-cane varieties in 
Java in 1920 and 1921 , P. van Habrbvki.d (Arch, Suikerindus. Nederland. 
IndiB, 29 (1921), No. 46, pp. 1646-1666; also in Meded. Proefsta. Java-Suiker- 
indus., Landbouiok. 8er. No. 4 (1920-21), pp. 1-22). — ^Tabulated data, similar 
to those noted heretofore (E. S. R., 45, p. 780), are presented showing the dis- 
tribution and yield of sugar cane varieties In Java in 1920 and 1921. The lead- 
ing varieties included EK 28, 247 B, DI 52, 100 POJ, and BK 2, occupying, 
respectively, 81.5, 26.5, 14, 10, and 6.5 per cent of the total area In 1920, and 
89, 20.5, 15, 6.5, and 6.5 per cent of the total area In 1921. 

Rofiort of the departmental committee on wheat growing appointed by 
the Minister of Agriculture to inquire into the conditions of vi heat grow- 
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Ittg in the ITnion of South AMcat A. Holm, C. F. JtTBiTZ, and H. S. nn Torr 
{€upe Tmm: Govt,, 1919, pp, HO), — Factors affecting wheat production in the 
several regions of the Union of South Africa are enumerated and discussed, 
together with statistics of the production of wheat and other cereals in the 
country. General problems considered include varieties, seed, labor, dry- 
farming methods, transportation, milling, marketing, and the effects of the war 
on the industry. In addition to summaries of evidence by farmers, millers, and 
implement dealers, the following papers are appended: Wheat Soils of the 
Union: Pliysical and Chemical Analyses, and The Mixing of Fertilizers, both by 
C. F. Juritss; South African Insect Pests of ^^'heat, by C. P. Lounsbury; and 
Fungus Diseases of Wheat In South Africa, by A. M. Bottomley. 

Under normal oondlfions wheat is the most important fall or winter sown 
cereal in the Union, ranking next to corn in value, but climatic conditions 
and rust preclude its successful culture as a slimmer crop. In the regions of 
certain regular annual culture, the rising cost of production, diminishing soil fer- 
tilit 3 % and low yields incliaite that no considerable increase in production can 
be exiiected and a decline Is thought probable, unless better varieties, improved 
nu^tliods, and grejiter use of fertilizers stimulate Increased returns. On the 
lower priced irrigated lands remote from railways wheat is likely to remain the 
most profitable cash crop. The cost of prodifction Is so much lower in the chief 
wheat-producing countries that the South African farmer could not gi‘ow wheat 
profitably except for the prote(*tion afforded by shipping cost, preferential rail- 
road rates, and duties on Imported wheat and flour. While wheat growinc will 
never occupy the primary position in the agriculture of the Union of South 
Africa, It is maintained that if necessary sufficient wheat can be produc<Ml to 
satisfy the needs of its population. 

The size of seed in relation to wheat yields, J. T. Pwdham { Affr, Oaz. 
N. Wales, S2 (1921), No. 9, p. 610 ), — ^Tbe largest and smallest seeds from 
samples of several wheat varieties were sown In separate rows annually for 
more than 10 years. The largest grains were selected from the row sown from 
the largest seed, and the smallest grains from the produce of the row sown from 
the smallest seed. The use of small seed did not result in any apparent 
deterioration in the quality and vigor of the grain, but the acre yields were 
Invariably low. 

A new' hardy variety of winter wheat, II. Summkrby (Sd. Affr., 2 (J022), 
No, 5, pp. 168, 160, fg. i).— Kharkof 22 M. O. is described as a superior seliHition 
of Kharkof at Macdonald College, P. Q„ sustaining an average of only 30 per 
cent of winterkilling and producing 44.5 bu, of grain per acre ns compared with 
from 05 to 93.5 per cent of winterkilling and 40 to 43.3 bu. from other strains 
Oi Kharkof. Kharkof 22 M. O. is an awned variety with glabrous white glumes, 
medium sized, semihard to hard red kernels; the spike somewhat longer than 
that of the Kharkof variety, with a slight taper to the apex; long, narrow 
leaves ; and good length and strength of straw. It has average tillering ability 
and the characteristic recumbent habit of autumn growth possessed by its parent 

In variety tests during seven years, Kharkof was winterkilled an average of 
only 35.1 per cent, while Dawson Golden Chaff, Turkey Red, and Red Velvet 
Chaff were winterkilled, 65.2, 52.4, and 39.5 per cent respectively. 

Bp^toid variatiems in pure lines of wheat and in spelt, V. LATHoxjwmis 
(Tariations BpoliiMea dan$ de$ Lign4e$ Purei de Froment et dans urn “ Popu- 
latim** d^Bpooiutre. [Oowbloaay; AmUior, Plantes Cult,}, 1920, pp. 0). — The 
appearance of speltoids (IBS. S. R., 43, p. 534) in pure lines of Balllance and 
Hybride Pr4coce II de Rimpau wheat and in a field of spdt is noted, and the 
segregation of progeny is recorded and discussed. 
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Weeds and weed seeds^ G* H. Clark {Canada Dept. Apr. Seed Branch Bui. 
B-S (iOOO), rev., pp. 68, figs. 174). — Important Canadian weeds and their seeds 
are described and illustrated, and eradication methods outlined. The occur* 
rence and effect of weed seeds in commercial and seed grain, in grasses and 
clovers, in screenings, in feeds, and in farm soils (K. S. R., 33, p. 138), are dis- 
cussed. 

eoeticultube. 

Report of the horticultural section, C. P. Halligan {Michigan 8ta. Rpt. 
1980, pp. 078, 070). — Without reporting data, obs^Tvations are given on the 
progress and results of various experiment'd activities during the year ended 
June 30, 1920. 

Dry lime sulphur when us<h 1 at rectmiinended strength was found to be un- 
c?qual in value to the liquid form for simiiner spraying. Tests conducted to 
determine the comparative value of numerous arsenical compounds indicated 
tliat lead arsenate still remains the stamlard niaforial for fruit spraying. 
Calcium armmate, even with the addition of lime, caused serious foliage injur>' 
to apple and peach. Magnesium arsenate also proved unsatisfactory. It is 
recommended that 2 lbs. of lime he added to each 50 gal. of lead arsenate 
spray, except when used with Bordeaux mixture or lime sulphur. Liine-sul* 
phur dust was equally eflicicnt ns lime-sulphur spray in controlling scab and 
codling moth. 

[Report ofj the horticultural division {Canada Min. Agr. Hgt. 1921, pp. 
14-16). — Brief notes are given rt^lalive to the progress of various investigational 
activities at the several Canadian experimental stations for the year ended 
March 31, 1921. A list is included of fruits originated at Ottawa which are 
being propagated for sale. 

Report on vegetable investigations being carried on by experiment sta- 
tions and similar institutions, It. AV Ellington {Amcr. Soc. Hart. Sci. Proc., 
11 {1920), pp. 261-215). — ^This i.s a suniinary of information obtained in response 
to letters of inquiry relative to vegetable investigations under way at many 
institutions in the UnitCMi Stales, Canada, and Kurope. The activities are 
grouptHl under 11 headings. i»f which rotation and fertilisation and hri*eding 
contain much the greater number, indicating Unit these subjects are receiving 
particular attention at the present time. 

Pentosan content in relation to hardiness of vegetable plants, J. T. 
Rosa, jr. {Am^r. Hoc. Hort. 8cL Proc., 17 {1920), pp. 207-810). — Data are pre- 
sented relative to the changes occurring in the pentosan content of vegetable 
plants subjected to three different processes of hardening. In all three in- 
stances (reduction of water supply in the grwnhouse, hardening in cold 
frames, and exposure of outdoor growing to the increasing cold of late fall), 
the pentosan content was found to increiise as the plants gained In hardiness. 

Pentosau content in relation to winter hardiness, H. D. Hooker, jb. 
{Amer. Hoc. Hort. Hci. Proc., 17 {1920), pp. 204-801). — In an attempt to discover 
possible correlation betw'eeu pimtosan content and hardiness, determinations 
were made of the pentosan content of the shoots of several fruit plants, in- 
cluding tender and hardy varieties of appk's, currants, and raspberries. 

The greater pentosan content of the hardier plants indicated dost? correla- 
tion between this factor and hardiness. In order to determine the relation 
between pentosan content and water-holding capacity, air-dried samples of 
the base and tips of long Ben Davis shoots were placed in desiccators over sul- 
phuric acid. The basal portion with a pentosan content of 8.1 per cent lost 
less water and absorbed more from the atmosphere of the desiccator than the 
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witli a pentosan content of 6.26 per cent. The theory is advanced that the 
pentosans In some manner function in the plant by holding water in colloidal 
mixture and that such water does not freeze under ordinary winter tempera- 
tures, The apparently greater water content of tender tips is presumed to be 
due to the presence of ** free ” water. 

Has the orchard survey a place on the research program ? II. D, Anthony 
(Amer\ 8oc, Hort, Sci. Proa., 17 (1920), pp. 174^178). — ^Aii account is given of the 
methods employed in a survey of the important fruit districts of Pennsylvania, 
conducted In the summer of 1920. The author points out the difficulties en- 
countered because of the broken nature of the country and of the wide varia- 
tions existing in soil and climate. Data were obtained on approximately 
20,000 acres of apple orchards. In addition, gi-eat benefit was believed to 
have accrued from the actual contact with the gi*owers, the author conclud- 
ing that field surveys are an excellent means of keeping teachers end in- 
vestigators in close touch with practical conditions. 

Responses of a young peach orchard to certain cover crops and fertilizer 
treatments, B. S. Pickett (Amer. 8oc. Hort. Sci. Proc., 17 (1920), pp. 19S- 
197). — Unexr)ected re.sult3 were obtained in a study of fertilizers and cover 
crops in a peach orchard near Olney, III. The use of cowpeas as a cover 
crop decreased the yield of fruits and retarded the growth of the trees, prov- 
ing of less value than clean tillage alone. This deleterious condition was 
fully corrected by the use of fertilizers containing potassium. 

Cultivation of the Smyrna fig, G. P. Rdcpord (Hacienda, 16 (1921), No. H, 
pp. 418^427, figs. 9). — An abundantly illustrated article relating to Smyrna fig 
culture in America, with reference to climate and soil requirements, varieties, 
dependence upon the blastophaga Insect for pollination, etc. 

Report of insecticide and fungicide inspection, A. J. pAinisN (Michigan 
Sta. Rpt. 1920, pp. 269-275), — Analyses are rei:K)rted of 73 samples collectwl 
during the year 1920. 

FOBESTRT. 

The valuation of American timberlands, K. W. Woodward (New York: 
John Wiley d Sons, Inc.; Ijondon: Chapman d Hall, Ltd., 192t, pp. V 11 ’{■248, 
pi. 1, figs. 14). — A compilation relative to the principal forest types of the 
United States and outlying possessions, excepting Hawaii and the Canal 2Ione, 
together with general Information relative to methods of estimating value of 
timber, costs of logging, determination of stumpage, prictis, etc The Indi- 
vidual types are discussed with reference to dLstrihution, size and nature of 
stand ; accessibility ; value of timber, stumpage, and land ; and the possibility 
of obtaining clear titles. 

Forest mensuration: Tables for the measuring of logs, trees, and 
growth of stands, H. O. Cook and R. T. Fisho (Bostfm: Maas. Dept. Comerv., 
1921., pp. 69, pi. 1, fig. S) . — A small handbook presenting mensural data concern- 
ing the more Important forest tree species of Massaebnsetts. 

Recent investigations on the germination and culture of forest seeds, 
W. E. Hiley (Quart. Jour. Forestry, 15 (1921), No. S, pp. 160-168).— An article, 
based upon the results of various European investigations, polhting out varia- 
tions which exist between seeds of different forest species in respect to period 
of dormancy, rate and manner of germination, and response to different nursery 
treatments. 

Growth tests of forest trees (Kamsas Sta, Rpt. 1920, pp. 20, 21). — ^Based on 
measurements made in December, 1919, the average height and diameter are 
given for eight species of forest trees planted at Manhattan, Kan.s., in 1896, In 
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cooperation with the U. S. Department of Agriculture i'orest Service. The 
locuet, Oleditschia triacanthoa, made the greatest height and the box elder, 
Acer negundo, the largest dhinieter growth. 

Fiber studies of Philippine dipterocarps, L. J. Usyes {Jour. Forestry^ 19 
(1991) f No. 2, pp. 97^104) • — In this investigation of the length and width of the 
dbers of H3 species of Dipterocarpus growing in the Philippine Islands, the 
author found that in general there was little variation between species. The 
wood of single species, however, was ol)8erved to vary remarkably in color and 
density according to the place of origin. As a rule the longest fibers were 
found associated with soft woods. However, in certain species of similar 
density greater fiber length was found correlated with larger pores. The species, 
Shorea eximiUt Pentaottui spp., and ParcLshorea malaanonan, are deemed of 
value as sources of pulp wood on account of the greater length of their fibers. 

Boxwoods of commerce, S, J. Kecokd (Bid. Torrey Bot. Club, 48 {1921), 
No. 11, pp. 297S08, fig. 1). — This pajH^r, a contribution from the Yale School 
of Forestry, discusses the various commercial boxwoods with reference to source, 
properties, uses, and substitutes. Buxua sempertHrena, a species found throughout 
central and southern KurofHi, nortliern Africa, and parts of Asia, supplied 
for many years the only commercial boxwood, but due to depletion this has 
been largely supplanted by species obtained from var oiis parts of the world, 
chiefly Africa and tropical America. In studying the American boxw'oods, wdiich 
now furnish the greater part of the commercial product, the author found tlint 
at least three species are utilised, namely. iUjtfsearia pmcuox, Aapidoapcrma 
vargaaii, and PhyUoatylon braaiUetiaUt. Cornua florida, our common flowering 
dogwood, has also served as a substitute. Technical descriptive keys are given 
for the luoi’e imiwrtant species. 

Cedrela toona, K. A. CiARLSON {Union So. Africa, Dept. Ayr. Jour., S {192 1), 
No. S, pp. 231-245, figa. 4 ). — Data are presented relative to C. toona, a forest 
siiecies native to semitroplcal India, but which has sliown considerable merit 
in South Africa on account of rapid growth, easy acclimatization, and valu- 
able qualities of the W’ood. Data are presented relative to rate of gi*owth, 
propagation, and behavior under various soil and climatic conditions. 

Heplacement of the chestnut, J. S. Iu.ick {Jour. Forestry, 19 {1921), .Vo. 2, 
pp. 105-114)- — In recording species which are rci>l}icing tlie cliestnut in Penn- 
sylvania following the devastation of blight, it was observed that on dry hill- 
sides, chestnut oak, pitch pine, black locust, black birch, and black oak were 
in close association Avith the chestnut, and that on foothill sites under moister 
conditions red and white oak, white ash, tulip tree, and white pine usually 
o<*<mrred. The author, pointing out that of these 10 species, white ash, tulip, 
and red oak are <leenied of special value, presents data to illustrate the value of 
some of the other seven species. Growth re(*or<ls are presented for chestnut 
oak, pitch pine, and black locust, and remarks are included relative to Table 
Mountain and Jersey pine and other species v\ hich are considered of some value 
for certain localities. It is believed that nature will largely supplant the chest- 
nut with satisfactory species, hut where planting is resorted to pitch, jack, and 
Scotch pine are held to be particularly desirable species. White pine may be 
used in moist situations at lower elevations. 

Factors controlling the distribution of Douglas tlr in semiarid regions 
of the Northwest, F. W. Gail {Ecology, 2 {1921), No. 4 , pp. 281-291, figs. 5).~~ 
A quantitative study, conducted in Latah County, Idaho, on several physical 
factors which are believed to be largely responsible for confining Douglas fir 
to the northerly slopes. In order to study the effect of contrasting conditions 
two stations ware established* one on a typical southerly exposure and the 
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Other on a northerly slope which was covered for the most part with a dense 
stand of Douglas flr. 

Weekly records taken during four summer months of 1915 and 1916 are 
presented, partly In graphical and tabular form, and show sharp variations 
between the conditions existing on the two slopes. It was found that during 
the height of the summer season evaporation was much less on the northerly 
slope, the relative humidity was higher, the moisture content of the soil con- 
tinued at an unfavorable point for a much less extended period, the temperature 
of the soil and air Rnctuated much less and did not reach the extremes, the 
velocity of the wind was remarkably less, and in every way conditions were 
more favomble for successful plant growth than on the southerly expctsure. 
The author believes that the combination of unfavorable factors generally 
prevailing on southern slopes presents a situation too rigorous for the more 
mesophytic trees, such as Douglas flr. Very little germination of seed takes 
place on tlie southern exposure, and of the few trees that grow less than one 
per cent can endure the drought of the first season. 

liignum-vitae, S. J. Recx>rd (Yale Vniv. School Forestrp Bui, 6 (192 J)^ pp. 
^8, pis. 7, figs. S), — The author in continuing his study of lignum- vitae (E. S. R., 
41, p. 244) pivseuts in this paper a careful study of various producing species, 
their source, uses, and relative importance. The family Zygophyllaceae, of 
which only tliree genera, Gualacum, Porlieria, and Bulnesia, include species of 
tree size, supplies the true lignum-vitae of commerce. AU these three genera 
are confined to the tropical and subtropical regions of the Western Hemisphere. 
Porlieria is not considered of commercial Importance, although supplying a 
limited amount of wood. Bulnesia through one species, B. arborea, supplies 
timber In marketable quantity but of inferior quality. Gualacum, of which 
six species have been technically described, furnishes the greater part of the 
true lignum- vitae of commerce, a wood which on account of its density, hardness, 
extreme toughness, resistance to wear, and high resin content is of great com- 
mercial value. When utilized as bearings for lining propeller shafts of steam- 
ships it has been found to outlast steel or bronze. Comprehensive data are 
given relative to the several species of Quaiacum, their distribution, and extent 
of stands. Information Is also given relative to various woods grown ir» many 
parts of the world which are often substituted for the true liguuin-vltae. 

Relations between soil type and root form of western yellow pine seed- 
lings, P. W, Haasib (Ecology, 2 (1921), No. 4, pp, 292--90S, figs. S ), — A record 
of observations made upon the root development of 268 western yellow pine 
seedlings growing in five distinct soil types near Flagstaff, Arlz. 

The data obtained indicate that the character of the soil is an important 
factor In determining the length and form of the root and the general welfare 
of the tree. Of the five soil types studied, designated as loamy rock, stony 
clayey, gravelly, cindery, and clayey, the letter two wen? found, because of an 
apparent deficiency in moisture, to be wholly unadapted to the growing of 
young pines. The root development in these two unfavorable types was found 
to be of extreme character In that tlie longest roots and fewest laterals oc- 
curred in the clay and the greatest development of branch roots in the cindery 
type. 

High temperatures and encaiyptus, E. N. Mitnns (Jour. Forestry, 19 (1921), 
Ffo. 1, pp. 25-^S ). — This is a record of the effect of the unusually high tempera- 
tures which prevailed in June, 1917, in southern California upon trees of the 
genus Eucalyptus. Variation in the amount of moisture in the soil was found 
to be an Important factor in determining the amount of injury, which ranged 
from xero to total killing. Trees growing in sandy soils apparently suffered 
much more severely than those gi'owJng In more retentive types, particularly 
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Umtuy soils. Observations upon 10 species of eiicalypts indicated that two, E, 
rogtrata and E, tereticomig, appeared to withstand the unusual conditions to the 
best advantage, and are therefore recommended for planting in regions exposed 
to extra ordiiiiirily high temperatures and evaporation. 

Snowshoe rabbits and conifers lii the Wasatch Mountains of Utah, F. tS. 
Baker, C. F. Korstian, and N. J. rmnEROLF (Ecology, 2 (1921), No. 4, pp, 
SOJfr^lO, fig, 1 ). — Emphasis is placed upon the extent and serious nature of 
rabbit injury to young conifers in the Wasatcli Mountains. The damage was 
found to be most severe during the winter season when the deep snow afforded 
the jahbits an opr)ortunity of reaching the tops of the snuill trees. Tabulated 
cojnparisons of the growth of normal and injured trees of three species, 
Pseudotsuga iawifolia, Abies coticolor, aial A. IaHiovart)a, sliow the very serious 
inhibiting effect of rabbit injury. I'oisoning is considered to he the most 
feasible method of control on large areas, and formulas are given for the 
preparation of poison 

DISEASES OF PLAHTS. 

Plant protection, M. Schwartz (Xaturw. Wvhmthr., 86 (1921), No. 37, pp. 
5S2--535). — Argument is offered for the organization of plant protection as u 
separate division of science enlisting the services and cooperation of other ap- 
propriate sciences. An account is given of the organization of agriculture in 
America and elsewhere. 

Practical plant protection, L, Hecks (Arb. Deut. Landw. Oesell. Osterr,, 
No. 4 (1920), pp. 121-185). — Discussion is given, from a practical standpoint, on 
protection'' against prevalent diseases, chiefly cryptogamic, of plants having 
economic importance. 

Report of the committee on botany and plant diseases, F. C. Stewart 
{N. Y. State Hurt. Soc. Proc., 2 (1920), pp. 5&W^).~>This report deals with 
apple scald, scab, crowiigall, canker, and rust; also with peach fruit rot and 
winter injury. Discussion is presented also regarding the practice of picking 
strawberries while wet with dew, the liarberry eradication campaign, calculat- 
ing the value of commercial sprays, and currant sunburn. 

Report of the mycologist, W F. Bewixy (Expt. and Research Sta, Ches- 
hwitf Herts., Am. Rpt., 5 (1919) ^ pp* 21-88). — The investigations here reported 
as begun in May, 1919, have been directed mainly toward tomato stripe (BacUlus 
lathyri) and damping-off (Phytophthora spp. and Rhizoctonia solani), also to 
such other tomato diseases as fi>ot rot (Phytophthora sp.), buckeye rot of the 
lower trusses (P. terresiria) e^iul valent to P. parasitwu, destruction of leaf 
bases and stem (Botryiig sp.), leaf mottling (mosaic ?), sleepy disease (Fer- 
tirilUum sp,), fruit diseases (Macrosporiiiin solani. VcrtUnllium sp.), bacterial 
rot, PefUoilUum sp., bloasom>end rot (physiological), and destruction of green 
fruit (Rhizopus nigrioang) ; such cucumber diseases as leaf spot (Collet of richum 
oHgochavtum) and wilt (VcrticillUtm sp. and Fusarium sp.) ; vine fruit rot (R. 
nigricans) ; and chrysanthemum lower leaf bronzing (Aphelenchus sp.). 

Stripe disease of tomato was investigated ( first severally , then imitediy) by 
W. F, Bewley and S, G. Paine, and the results are detailed. Control methods 
include sterilization of the soil by heat and of the seed by formalin, selection of 
resistant varieties, sterilization of tools, remo%^al of diseased stems, and supply- 
ing sufficient potash without excess of nitrogen. 

A study of dauiplng^ff is also detailed. It is concluded that damping-off of 
tomato seedlings is a communicable disease due to several patliogenlc organisms, 
partkttlarly PhyKiphthora f^p. Seedling infection comes primarily from the 
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soil and from water, and may be carried over in seed boxes and pots. Soil sterilixa* 
tion by Iieat or fomaaldehj^de with use of sterile water gives complete protection. 

[Flimt ddseaaes in Germany] {Mitt. Deut. Landv?. Qesell., S6 No. 37, 

pp. 500, 501). — Notes are given regarding the outbreak, distribution, and effects 
of black rust and other cereal diseases, also regarding American gooseberry 
mildew. 

Report of phytopathological service for 1919t N. van Pobteeen {Verslag. 
efi Meded. Phytopath. Dienst Wageninym, No. 12 {1920), pp. ^8).— This report 
contains information secured regarding phases of injury to economic plants, 
princij)iilly by fungi but also by nematodes and parasitic higher plants. 

Mycology, L. D. Swamikannu {Madras Dept. Agr. Rpt, 1919-20, pp. IS, 
16 ). — condensed account is given of work done during the year by W. McRae, 
imperial mycologist. 

Paddy blast {Pirwularia onjzae) has been kept under observation in <list.ric(s 
named. Similar diseast's have been found on ragi {Muaine coracana), tenai, 
and wheat. Blasts on these plants and on ginger grass, though they will not 
cross-infect readily, were found to infect both wheat and barley. Plricularia 
from tenai will grow on bruised portions of ragl leaves. Spraying was success- 
ful against grape Oidium. Bleeding disease of coconut was successfully tTeate<i, 
as were also scrub of orange and lime trees, coffee black rot, and tea brown 
blight. 

Oryptogamic parasites, J. II. Baez, (Min. Agr. [Argentina], Dir. Oen. En- 
aeflanza Agr. [Pub.] No. 87 {1920), pp. — Tlie author lists, in connection 

Mdth diagnosis and recommended treatment in some cases, 7 bacteria and 88 
fungi as parasitic on plants in the Province of Entre Rios, Argentina. 

The present status of dusting, H. H. Wbktzel {N. Y. State Hort. Soc. 
Proc., 2 {1920), pp. 45-76). — Data are presented with discussion, as assemlded 
and averaged or summarized, from reports on the experimental work of dust- 
ing for fruit diseases and pests, during the same year, in New York, Michigan, 
Illinois, Georgia, West Virginia, Virginia, and Nova Scotia. Discussion Is also 
given regarding the relative effectiveness of fungicides and such factors as 
expense of time, labor, and methods. 

Cereal and forage crop diseases {Kansas Sta. Rpt. 1920, pp. 21, 22 ). — 
Brief outlines are given of investigations in progress at the station. 

In connection with work on the corn smut and root-rot diseases, it is stated 
that differences in resistance were noticed in com plants produced from seed 
from selected ears of commercial white com. A survey of cereal and forage 
crop diseases indicated that the presence of hlack chaff has caused considerable 
injury in 1919. It is reported as being closely related to the quantity of rain- 
fall and degree of humidity occurring between the time the heads of wheat 
appear and harvest. 

Cereal disease iuvestlgatioits, Q. H. Coons {Michigan Sta. Rpt. 1929, 
p. 266). — ^The author states that field tests of various methods of treatm^t 
for the prevention of wheat smut have shown that complete control of the 
stinking smut may be obtained by immersing the grain in water and skimming 
off the smut balls. The so-called sprinkling method, while reducing the amount 
of smut, does not completely eradicate it, nor does the dry metho<l, although 
with a fairly clean sample this treatment reduces smut almost to the vanishing 
point. 

Flag smut and its control, O. O. Hamblin (Apr. Oaa. N. 8. Wales, S2 
(1921), No. 1, p. It is claimed that stock fed on diseased hay may egiread 
the spores of flag smut. 

The relation of native grasses to Fnecinla gramlnls in the region of 
Iowa, western Illinois, Wisconsin, southern Minnesota, and eastmm South 
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Hakotat L. H. Pammbl (Imm Aoad. Sci. Proc„ SO {t9W), pp. pi. i, 

figi. 10). — A detailed study of wheat stem rust (P. grammia) In relation to 
wheat and other plants leads to the view that while the barberry is an im- 
portant factor in wheat rust production, it is probably not the only one. It 
is thought possible that under certain conditions the mycelium may be peren- 
nial, that uredospores may be viable in the spring, or that rust may move 
northward as the season advances. Outbreaks in the North appear to be due 
to the aecial stage on tlie barberry, the removal of which is, therefore, very 
desirable as leading to an Irjcrease in the production of wheat, oats, and bar- 
ley. It is said that wherever barberry was found there was much rust on 
grain and such wild grasses as squirrel tail, redtop, quack grass, Macoun wild 
rye, western wheat grass, and in some eases timothy. 

The barberry in Iowa and adjacent States, L. H. Pammkl (Iowa Acad. 
Sci. Proc., 26 (1919), pp. 19S-237, figs. SI). — Former and re^^ent history of the 
barberry is reviewed. Discussion is given, with summary, of 22 localities in 
which wild, escaped barberries of the common variety (Berheris vulgaris) in- 
jurious to wheat (causing leaf rust) were found. A bibliography is given of 
articles on cereal rust in Iowa. 

[Preventive] treatment of cereal seed, Rikum (Mitt. Deut. Landw. Oesell., 
S3 (1920), No. 4/f, pp. 596, 697). — ^Heavy losses due to cereal disease are dis- 
cussed in connection with existing neglect of remedial measures. 

Treatment of winter grain seed, L. riiLTNKit (Mitt JUtnt. Landw. Gesell., 
S5 (1920), No. SO. pp. 4S6, 487). — Brief details are given regarding the efficiency 
of treatments for diseases on seeds of cereals, including wheat and rye. 

The biology of Bacillus curotovorus, M. Etslkr and L. Purtheim (Centbl. 
Baht, [efc.l, 2. Aht., 5S (1921), No. tS, pp. 7SS: obs. in Abs. Bacf , 5 (1921), 
No. 5, p. 176). — Distinct evidences of specialization as regards both appearance 
and capability io cause infection (producing a soft root rot) in Daucus carota 
were obtained from strains of B. carotovorus developed under different condi- 
tions indicated. 

Mammoth clover rust, W, H. Davis (Iowa Acad. Sci. Proc., 26 (1919), pp. 
249-258, figs. S).— Investigations lH»aring on the ixissible identity of tlie rust on 
mammoth with that on red clover are said to show that the causal organism 
is probably Uromyces trifolU, and also that it can live on either mammoth or 
reel clover, but can not be transferred to alsike or to white clover. Morpho- 
logical differences l)etween this rust on mammoth clover and that on red clover 
ai)pear in the spore size and in the thickness of the i)eridial cells. 

A fruit spot of cucumber ( Phytophthora infestans), A. Pachano (Bol. 
Agr, Qukifa Normal [Ambato, Ecuador], l (1920), No. 8-9, pp. 201-206, 
figs. 2). — Attention is called to the fact that Cuc^imis sativus is attacked by 
P. infestam. causing a characteristic form of injury. Humidity is a favoring 
factor. 

The mushroom root rot, A. Frank {Washington Sta.. West, Wash. Sta. 
Birm. Bui., 9 (1922), No. 6, pp. 8S, 84. flff. 1). — A iK>pular description is given 
of the mushroom root rot due to ArmiUaria mellea, wffiich is said to he prevalent 
in w’estern Washington, where it attacks many varieties of berry plants and 
fruit trees. 

Black scab In potatoes (Ireland Dept, Agr. and Tech. Instr. Jour,, 20 (1920), 
No. 2, pp. 2S8-241, figs. S ). — Black sctib, occurring during recent years in many 
parts of Great Britain and in a few isolated districts in Ireland, is considered 
one of the most serious of the potato diseases in this region. The disease lies 
dormant in the soil for many years, no eradication treatment having yet proved 
practically effective. The planting of resistant varieties is the condition abso- 
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lutely necessary to the production of sound potatoes on land Infected with 
black scab. Eight varieties are listed as immune. 

Common scab of potatoes (Actinomyces scabies), W. A. Millabd (Univ. 
Leeda and Yorkshire Council Ayr. Ed, [Pamphletl^ US pp. 2^, pla. 16 ). — 

Potato common scab is said to cause important losses in certain areas indicated. 
The present report gives a description of the disease, a r^um6 of previous 
knowledge us to causation and remedial measures, and a detailed account of 
some experimental work done by the author during 1914 to 1921, inclusive. 
Studies here described isolated several strains of the causal fungus, but they 
arc all for tlie present permitted to remain wltli A, scabies. Scab was not pro- 
duced by a mechanical injury from soil i^articles. The organims are thouglit 
to Ih' abundant in the soil, but to cause chiefly decomposition of organic matter 
until their natural food supply (chiefly iierbacwus plant residues, as leaves) 
becomes exhausted, when they attack the tubers, causing scab. Prevention 
may, tlierefore, be accomplished by furnishing plant material in autflcient 
quantity, as by forking in grass cuttings or half-decayed leaves before planting 
potatoes. 

Control of potato leaf roll, Nkoer {Sachs. Landto. ZUchr,^ (19^0), No. B7, 
pp. 27 U 272 ). — ExiJerimeritation is briefly indicated In which potato tubers from 
a stock subject to leaf roll in severe form were placed to sprout in a hothouse 
about February' 1, the plantlets which appeared l>eing removed to a growing 
house the dally temperatures in which ranged from near freezing at night to as 
high as 30 or C. (86 to 104“ F.) under direct sunlight 

Before the end of March leaf roll appeared in severe fonn, associated with 
chlorosis. Some of these plants w^ere then permitte<i to remain in the growing 
house, while others were kept during 7 p. in. to 8 a. m'. in n room maintained at 
20“ C., and during the rest of the day in the growing house near the others. 
This was kept up from March 23 to April 12. 

It was found that while the group subjected to low’ night temperatures showed 
more and more tendency to decline with chlorosis tind intensive starch accu- 
mulation in the leaves, the group which was protected from low night tempera- 
tures sbow’od but little leaf roll, wiiile starch w’as removed in a normal manner 
from the leaves. 

The results are considered to indicate that cold nights tend to increase, while 
even temperatures tend to decrease, leaf roll in potatoes. 

Potato wart disease [in the Netherlands] {Versing, en Meded. Phytopath. 
Dienst Wageningen, No. 16 {1920), pp, 19, pis. 5 ). — Potato wart disease {Chryao* 
phlyotis endohiotica) is said to have been discovered in the Netherlands in 
1915 and to have appeared subse(iuently at points named. Attempts at control 
are indicated. 

Diseases of sngar beets, J. A. Brook {Pacts About Sugar, 12 {1021), Nos. 
24, pp. 470, 471; 26, pp. 611, 617 ). — Data arranged from his own field and 
laboratory records and other sources are presented by the author in regard to 
water-core spots, soft rot {Bacterium teutUum), tul)ercul 08 i 8 {Paeudoinonaa 
betieola), sctib {Actimmyaa chromogenua), root tumor {UrophlyoHa leproidea), 
damping-off and root rot caused by Pythium debaryanum and possibly other 
organisms, root rot {Corticium vagum), crowngall {Paeudotponaa iumefaoima) , 
w^hite rust {Cryatopua bliti), downy mildew {Peronospora aediochtii), rust {Vro- 
mycea betae), leaf spot and heart rot {Phoma hetae), and leaf spot {Cercoapora 
betieola). 

Bikg^ar«caxie gumnMMsis in Porto J. Matz {Rev. Ayr. Puerto Rico, 6 

, (19^1), No. 4i PP- S6--99, figa. 9).---Infonnation is given regarding auga^calle 
gummosis {Bacterium vaapularum), observed for the first time In Porto Eleo 
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early In 1920» also regarding the later-appearing vascular complication due to 
tlie presence of a Piaamodiophora. 

Tomato fnngns diseases [and Insect enemies], R. HamIrez ([l/eo?.] Sec, 
Agr, y Fomento, Dir, Ayr, BoL 107, n, aer, (1920), pp, 62-72, flya, if).— This 
portion of the present report deals descriptively with tomato diseases related 
to BacUlua cauHmrua, B, aoUmacearum, B, olcrtweae, Phytophthora infestana, 
Ertfaiphe commiunia, Septoria lycoperaid, Puaarium lycoperaici, F, erubeacena, 
Colletoirichum (Gloeattporium) phonwidea and C. Iycope7’aioi, PhyllosMcta so- 
laniooH or Aacochyta Ipcoperaioi, CUidoaporium fuhmm, Ccrcoapora physalidis, 
C. diftusa, Glomerella rufmmcvlana, Altvmaria {M acroaporium) aolani, Rhizoc- 
ionia aolani, and Aapergillua sp. ; also with insect injuries and reme<lial meas- 
ures. 

Tomato diseases, C. C. Bbittlebank {Jour, Dept. Ayr. Victoria, 18 {1920), 
No. 7, pp, 4 IS- 4 I 6 ; also in Trap. Apr. [CeyUm], 55 {1920), No. 6, pp. 3S1-S85).— 
Tomato diseases briefly discussed ns present in Victoria include bacterial wilt 
{Bacillus aolanacearum) , blight {Phytophthora infestana), wilt {Fuaarmm lyoo- 
porsici), target spot (Altemaria solani), root rot {Rhizoetonm aolani), and 
damping-oflP {Pythium deharyanum) , 

Spotted wilt of tomatoes, O. O. Hambiin {Apr. Gas. N. S. Wales, S2 {1921), 
No, 1, p. 50 ). — Study of tomatoes affected with spotted wilt has shown no trace 
of fungi, and no bacteria cfauaing the disease under experimental conditions, 
though the indications are to the effcH!t that the disease is infectious. Appar- 
ently the trouble is not transmitted by means of the seed. 

Silver leaf of fruit trecjs, T. A. C. Schoevers, H. A. A. van i>er Lek, and 
N. VAN PoETEiiKN {Verslap. en Meded. Phytopaih. Dicnat Wapeninpen, No. 10 
{1920), pp. 12, pis. 2, ftp. 1 ). — The authors, severally, deal with the fruit tree 
silver leaf disease, the fruiting bodies of Stervum purpureum, and control 
measures. 

Fire blight: Bacteriological history in New Zealand, K. Waters (.Ye^/; 
y.eal. Jour. Apr., 22 {1921), No. S, pp. 14S-H5 ). — In a brief account of the 
investigation of Are blight which followed :ts suspected appearance in the 
Auckland Province late in 1919, it is stated that an organism closely resembling 
Bacillus aniylovonts was o])ta ned, which on inoculation profluced typical firo- 
blight symptoms. The New Zealand fire-blight bacillus, as it has been called, was 
subjected to comparative study and to tests in connection with other i>ossible 
hosts. Medlar, not previously recordeti as a host for tire blight, develops an 
enormous number of iMicilli, which api)ear to be of the most resistant strain yet 
isolated of the New Zealand fire-blight organism. 

Investigations of lime treatment as a blight remedy (Valcifna County, 
Wash., Diat. Hort. Inap. Ann. Rpts., 1918-19, pp. 45, 46 )- — Investigation w'as 
made of a claim that fire blight of apple could be startcul to dry up in from three 
to five days by raking lime into the surface of the soil around the tree. The 
results showwl practically no effect from such treatnient. Apparently the main 
limiting factor in the spread of this disease is the vigor and succulence of the 
tree growth in the presence of the infective matter. 

The control of cedar rust on apples, F. C. Stewart {N. Y. State Hort. Soc. 
Proc., 2 (1920), pp. 205-214).— An account of cedar rust, followed by discussion, 
concludes that In eastern New York orchard prncf (!e should, as a main measure, 
attempt to get rid of all red’ cedar within one mile of orchards and, if necessary, 
ke^ apple foliage well covered with lime sulphur during growth. Resistant 
varieties should be planted in renewing orchards. The oihI inary local apple 
rust is caused by Gymnoaporangium juniperi-xirpManae, though part of the rust 
in this region is due to G. gtoboaum. 
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Drought spot and. related phyeiol€>gieal diseases^ D. F. Fxsbsb and O. 
Bbooks {Agf\ Jour, [BHt Columbia}, 5 (1920), No. 10, pp. 290, 291, 29$, 295, 
figs, Since their first experience (1018) with drought spot (B* S, E., 88, 
p. 848), featured by its experimental production through selection of soil and 
location and control of irrigation, the authors have encountered this disease 
every year, always associated with soils inadequately irrigated and s^sitive to 
interruption of the water supply. Differences in the reaction of varieties to 
such conditions are indicated. Their studies on this trouble and on^ othars 
closely related thereto have been noted (E. S. R., 85, p. 456; 86, p. 60 ; 88, p. 753 ; 
89, p. 241). It is concluded that the spotting is due not to any forcing incident 
upon a sudden resumption of growth after water again becomes available, but 
rather to the local withdrawal of water to supply a deficiency elsewhere and 
the consequent death of the cells from which the water is extracted. As many 
as three different drought reactions have been observed upon the same fruit in 
one season, each due to a separate drought i)eriod. While the disease may 
appear at almost any stage in the development of the apple, it is most common 
after the fruit is one-third grown. 

The disease, or group of diseases, i>as8'ng under the name of cork may be simi- 
lar to drought spot as regards cause, though many of its gross characteristics 
are distinctly dlffer<»it from those of drought spot. Troubles Identical with 
cork or closely related thereto are widely distributed, and have been observed 
all over the Pacific Northwest, in the Champlain region of New York, and in 
the Virginias, supposedly also in Australia. 

Losses due to cork are usually local, but somotiiiies severe. Considerable loss 
was annually caused in the Hood River Valley before the introduction of sys- 
tematic irrigation, since which time it has been practically eliminated. I^ocal 
occurrences of cork in the Wenatchee and other sections of the country have been 
closely studied. No relation of insects, fungi, or bacteria to the disease has l>een 
found. Its occurrence, however. Is always associated with certain peculiar soil 
types, very shallow or very open and markedly deficient In humus, retaining an 
inadequate amount of soil moisture. Intermittent water supply implies a de- 
ranged and abnormal nutrition, and this factor may likewise be concerned In 
some manner. 

It is considered questionable whether apple growing should be encouraged on 
such uncongenial soil types as those which give rise to cork and blister. The 
only remedies suggested are such as will build up a soil-moisture reservoir, like 
the incorporation of large quantities of humus, preferably barnyard manure. 
This should be accompanied by frequent and well-controlled irrigation until the 
soil is practically made over. 

Another recognized type of drought reaction results in what is called punk 
apples. The fiesh is dry, mealy, and brown or streaked with brown, somewhat 
similar to that of an apple in the condition of physiological breakdown at the 
end of its life in storage. The apples also have a very pronounceii rubbery feel 
when compressed in the hand. 

A trouble known in Virginia as York spot, because of its prevalence on York 
Imperial, also appears to be associated witli drought conditions and intense heat 
or sunlight. 

Drought spot on prunes and plums is thought to come about in the same 
manner as on apples; that is, by the withdrawal of water from the fruit after 
the foliage begins to wilt The resoldng death of pulp cells along the mp 
channels, from which excessive water less lias occurred, gives Hse to the areas 
of hard brown tissue that persi^ as the fruit ripens and gives to it the char- 
acteristic bitter taste, which has caused this trouble, supposedly without sufil* 
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dent reason, to be classified as a form of bitter pit. A c<^oas exudation of 
gum also occurs from the injured area, bursting tlie skin and hardening into a 
crystalline deposit. 

The resultant of all these drought reactions is in general the same ; that Is, 
a collection of dead cells in the pulp or skin of the fruit, resembling cases of 
cells killed by other agencies, as in bitter pit and stigmonose. The dead cells 
appear very much alike, regardless of the killing agency, being brown and 
spongy or corky, and usually more or less bitter. Oenerally all contain starch 
grains. These facts readily lead to confusion of the several diseases and to 
incorrect treatments. 

Powdery mildew on apple [in South Africa] {So, African Frvit Grower 
and Smallhold., 6 (1919), No. 12, pp. S4S, S45, fig. 1). — In an article by H. B. 
Terry, attenti(»n is drawn to notes by K. M. Doldge relating to apple varieties 
affected by powdery mildew, symptoms of the disease, and control measures. 

Fungus and other diseases of stone fruits, G. V. Dasnhll^Smith (N. 8. 
Wales Dept. Agr., Fannerft* Hul. 1S3 (1920), pp. 23, figs. 15). — This account of 
leaf curl {Exoascm deformans), brown rot {Monilia fructigena), rust {Puccinia 
prunispinosac) , and freckle {Cladosporhun carpophilnm) includes local features 
and treatments. 

Diseases of stone. fruit trees, K. JVI. PoiDdE {So. African Fruit Groirer and 
SmaUhold., 6 {1019), Nos. 8, p. 211; 10, pp. 271, 273, fig. 1; 11, p. S05).-~These 
three sections, respectively, deal very brielly, as regards local aspects and con- 
trol, with peach leaf curl {Tnphrina deformans) and other Taphrina diseases 
of stone fruit trees; peach, apricot, and nectarine fruit freckle or scab {Clados- 
poriuin earpophUutii), also injury fr<»in the same organism to twigs and leaves; 
and fruit brown rot or mold {Svkroliuia frurtigena), attacking practically all 
of the stone fruits. 

Downy mildew of the vine, (\ <>. Hamblin {Agr. Ga:s. ^ S. Wales. 82 
(1921), No. 1, pp. 49, 50, pis. 2). — Grape downy mihlew was observed at Albury 
and Glenfield in January, 1918, and has since caused damage at various points, 
ranging from slight to severe. Bordeaux mixture at 6 : 4 ; 40 has proved very 
efficacious. Some commercial brands of Bordeaux imste and Bordeaux powder 
have also given effective contrt)!. Applications must be made at intervals of not 
over 30 to 14 days up to the time of ripening. 

Bunchy top in bananas, G. V. Da rxkli.- Smith {Trop. Agr. [Ceglon], 55 
(1920), No. 6, pp. 380, 381). — Attention i.*? calUHl to some intenial signs of 
banana bunchy top, and recommendations are made regarding measures looking 
to the control of the disease. 

Tear stain of citrus fruits, J. 11. Wixston {Citrus Indus., 2 {1021), No. 8, 
pp* 7-^). — Florida citrus fruits are subject to withertip {Colletotrichum 
gloeosporioidesf) and to melanose tear streak {Phomopsis dtri). Observations 
and experiments during four years show that one application of weak lime 
sulphur solution, made at a time suitable for control of rust mite, was effective 
for control of witliertlp tear stain, tltough Bordeaux mixture did not reduce the 
blemish. The melanost* organism is not discussed in this connection. 

Kelatlon between cacao pod rot and coconut bud rot, S. F. Ashby {Agr. 
News IBarhados], 20 {1921), No. 507, p. 318). — Limited studies, involving cross- 
inoculation and examination of pure cultures grown on the same media in case 
of the fUngi (Phptophthora spp.) causing, respectively, cacao pod rot and coco- 
nut bud rot, indicate, though not yet conclusively, that the organisms are not 
identical. 

Notes on two diseases of the coconut palm in Jamaica caused by fungi 
of the genus Phi^tophthora, S. F. Ashby Indian Bui., 18 (1920), No. 
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pp. W-75).— This account deals with macroscopic and microscopic, inocula- 
tion, culture, distribution, and remedial studies of coconut bud rot (Php- 
tophihora palnUvora) and of leaf stalk rot (P. parasitica) , 

The red ring disease of ooconnt palms, W. NowKrx (West Indian BuZ., 18 
(19^0) t No. pp. 7^5-76). — Fuller information is herein furnished than was 

given in the author^s pi'Cvious account (E. S. R., 45, p. 658), the studies now 
noted including inocnlations in the stem, petioles, and axils. Trees inoculateil 
with material from the red ring in a tree infested with Aphelenchus cocopfUlus 
usually developed disease symptoms and showed the presence of the nematode. 

The rapidity of the spread of the infection shown in certain cases is admitted 
to render untenable the hyi)othesis formerly offered by the author that infec- 
tion may occur at an early age of the tree without showing until the tree 
matures. 

The coffee leaf spot in Porto Rico, T. B. McClelland (Porto Rico Sta, Bui, 
98 (1921), pp. 12, pis. 4). — A description is given of the coffee leaf spot due to 
Stilbella /laiHda, Avith suggestions for its control. On the basis of experiments 
carried on by the statical covering a number of years, the author recommends 
the weecling of coffee areas, cutting the trees to stumps about 6 in. from the 
grouml, and allowing one or two 8U(*kers to sprout from the stumps. The 
completeness of control will depend very largely on keeping the coffee areas 
free from weeds which may harbor the fungus, and preventing the reintroduc- 
tion of the fungus in the cleared areas. 

A ripe rot of papayas, P. A. van dek Ri.il (8o. African Fi'uH Oroicer and 
Sniallhold., 6 (1919), No. 7, p. 177, ftps. 4). — A papaya rot, said to be common 
along the coast of Africa, has been found associated with spore forms belong- 
ing to Oloeo9t)orium papayae, Phomu sp., and Mycosphaerclla sp. Oolleto- 
trichum is said to be common on dead leafstalks, but not to infect the fruit. 

The vanilla industry faiid diseases}, 1*. 11. Dttpont {SevchcllcH Apr. and 
Croten Lands Ann. Rpt.. 1920, p. It is stated that vanilla is attack(Hl in 
Seychelles as elsewhere by a large number of diseases, of which little is known. 
Steps have betm taken or planned to study these diseases, and to counteract 
their effects by manuring and by the introduction of resistant strains. 

Leaf spot of orchids, W. B. Briekley (Oard. Chron., S. ser., 65 (1919), No. 
1676, pp. 61, 62, fig. 1; ah.H. in Rothamsted Mrpt. ^ta., Harpendm, Rpt. 1918- 
mo, p. 5^).— Studies by the author, as by others named, led to the conclusion 
that orchid spot is not a single and specific disease, but a congeries of diseases 
little understood and requiring detailed and intensive investigation. Types 
of orchid-spot disease are indicated with discussion, and very brief notes are 
given on treatment. 

Forest pathology, J, H. Pattll (Ontario Min. Lands and Forests Rpt. mO, 
pp. 224-285, ftps. 10). — An account Is given of investigations made during the 
summer of 1920, chiefly on diseases of timber trees In the TemagamI Forest 
Resen^e, but partly also on hardwood diseases in Algonquin Park, the effect 
of sulphur fumes in the Sudbury District, and the conditions of mine timber 
decay and preservation in the Cobalt area. 

The white pine needle blight, noted since 1905 and studletl since 1918, is 
said to be physiological in its nature. Winter browning of coniferous foliage 
is due to excessive loss of moisture during warm, bright winter weather while 
the ground is still frosen. Notes briefly discussing diseases of pulp wood trees 
refer to red branch and twig blight of balsam and a canker of aspen. A pre- 
liminary note is given on heart rots of coniferous trees, which are said to cause 
immense loss in connection with windfalls, partly due to increased exposure. 
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BlA€k irt!ripe and moidy rot [of HoTea brasilieiisls In Malar ] {Trap. Agr. 
[Ceylon], 55 (19M), No, 6, pp. S7S-S79) ,^This is a eoud«nsatiou of the bulletin 
by Sharpless and others (E. S. R., 44, p. 750). 

Certain host plants of Fomes lignosus and Ustnlina aonata, F. W. South 
(Ayr. BuL Fed, Malay Btatea, 8 {1920), No, 4, pp, 2J^2, 2^5).— On a rubber estate 
in Selangor rubber trees were severely attacked In May 1920, by F, UgnoBus, 
This at^peared to be greatly aided by the presence of the infection in old 
liW),boo stumps, and probably also by soil conditions due to the presence of 
sweet potato vines thickly covering the ground. 

In September, 1920, stumps of “pinang” (^treca catechu) were found to be 
attacked by the black line fungus (t7. zonata), supposedly the first record of 
such attack. 

Moldy rot [of rubber trees], M. Amin {Agr, Bui. Fed. Malay States, 8 
{1920), No. S, pp, 174, 175 ). — A i*ubber tree disease known as moldy rot attacks 
renewing bark, usually about an inch above the tapping cut and parallel thereto. 
The disease, which is ascribed to a Sphaeronema, is briefly discussed as to 
symptoms, point of attack, spreading agencies, treatment, and preventive 
measures. 

Diseases of paper, P. S^:E {Lea Maladies du Papier Piqu6. Paris: O. Doin 
A Son, 1919, pp. 168, pis. 17, fig. 1 ). — Tliis is a systematic treatment of diseases, 
dlscoloi*ations, and other injuries of paper due to fungi, about 16 genera of 
which are dealt with in conm^ction with the Injury and control measures. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Gopher control by means of calcium cyaiild, G. E. Sanders (A/ 7 r. Gaz. 
Canada, 8 {1921), No. 6, pp. 628, 629 ), — During the course of experimental con- 
trol work with the gopher at Carlyle, Sask., a comparatively new cyanld con- 
taining a[)proxlmately 50 per cent calcium cyanid and marketed in small 
Makes was found to give great promise. This cyanid is not nearly so deli- 
quescent as sodium or potassium cyanids. Its physical form as well as its chem- 
ical constitution assist in Its comparatively rapid decomposition when placed in 
contact with damp earth or less rapid on exposure to air, the products being 
hydrocyanic-acid gas and hydrated lime. 

In testing its eiTectivene.ss, approximately 2.5 oz. of the material was inserted 
as far down the burrow as possible by means of a long-handled Iron spoon, and 
weeds were then placed in the entrance of the burrow and covered with earth. 
Of 62 gopher burrows thus treated on July 11, not a single burrow had been 
opened 48 hours later. In another test in which 69 burrows in heavier land 
were treated in the same manner, but two had been opened 24 hours later. In 
a test where 12 burrow openings were treated with 1.5 oz. of the substance, 
only 2 had been opened 24 hours later. 

This cyanid has the advantage of being as effective at one season as at an- 
other, so that, even though it may not compete economically with poisoned 
grain for spring use against the gopher, It should be a valuable adjunct for 
summer control. 

The Ministry's research (rat) laboratory, C, L. Clabkmont {Jour. Min. 
Agr, [London], 28 (1921), No. 8, pp. 712^718).— This is an account of work 
against the rat being conducted in Great Britain. 

Trapping, W. L. Abnold {{Ofiilford, Me.]: Author, 1921, pp. 51, figs. 15 ). — 
This is a small handbook with directions for trapping fur-bearing animals. 

A mongoose In Kentucky, H. H. T. Jackson {Jour. Mammalogy, 2 (1921), 
No. 4, pp. 234, — ^The trapping of an individual Herpestes griseus near 
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Midway^ Woodford Oo., Ky.» in Novemberi 1920, is recorded. No sacplanation 
can be made of the origin of this mongoose. 

Two new rodents from Oregon and Nevada, £}. A. Goldman {Jour. Mam- 
matOffVf ^ No. i, pp. 2S2, 2S$). 

Two nnrecogniaed shrews from OaUfomia, H. H. T. Jackson (Jour. 
Mammalogy, 2 {1921), No. S, pp. 161, 162). 

Portraits and habits of onr birds, edited by T. G. Peabson {New York: 
Natl. Astoo. Audubon Soc., 1920, vola. 1, pp, [X)-^200, pU. IS, 1lg$. S7: 2, pp. 
IX) +201^400, pis. 74, 29). — ^Each of these volumes contains discussions, by 

well-known ornithologists, on the lives and habits of 60 birds. Most of the 
species discussed are Illustrated by colored plates by L. A. Fuertes, R. B. 
Horsfall, B. J. Sawyer, A. Brooks, and R. I. Brasher, and photographs and 
drawings from nature. 

The migration of North American birds, XVI, XVII, compiled by H. 0. 
Obcbholseb {Bird Lore, 2S (1921), Nos. 4, PP- 192-194* pl- f; 0, pp. 295-299, 
pi. 1). — ^This commences the second series of papers on the subject (B. S. R., 
45, p. 868), and records the migration of the purple grackle {Quiscalus qtUscula 
ridgwayi), the rusty blackbird {Euphagus carolinua), and the brewer black- 
bird (E. cyanooephalua) . 

Mallophaga of our native birds, B. J. Kohl {Ind. Acad. Sci. Proc., 1920, 
pp. 119-lSS, figs. IS). — ^Thls paper includes a key to the suborders and genera. 

[Economic ornithology], B. H. Fobbush (Maas. Dept. Agr., Dept. Buis. 1 
(1921), pp. 51, flga. 26; 2 (1921), pp. 36, figs. SI; 6 (1921), pp. 20, figa. 9).— 
These bulletins deal, respectively, with outdoor bird study ; food, feeding, and 
drinking applian(*es and nesting material to attract birds; and the English 
sparrow. 

Community bird refuges, W, L. McAtee (U. Dept. Agr., Fanners' Bui. 
12S9 {1921), pp. H, figs. S). — This publication, dealing with the establishment 
of community bird refuges, is adapted for use throughout the United States. 

A memory-aid to parasitology, G. Dicobato {Aide-m4moire de ParasHologle. 
Paris: Libr, E. Le Francois, 1921, 2. ed., rev. and enl., pp. -This small 
booklet brings together information on the general classification of the more 
important animal and fungus parasites of animals. 

Insect transformation, G. H. Carpenter {London: Methuen A Co., Ltd., 
1921, pp. X-^282, pis. 4, figs. 124)- — ^The several chapters of this work deal with 
form, growth, and change; the open type of wing growth; the hidden type of 
wing growth ; some wingless insects ; the class and orders of insects ; growing 
insects and their surroundings; and the problems of transformation. 

Studies on the respiration of insects, B. A. Muttkowski {Ann. Ent. Boc. 
Amer., 14 {1921), No. 2, pp. 150-156). — ^This paper deals with the gases and 
respiratory proteins of Insect blood. 

Bearing meal moths and parasitic wasps for experimental purposes, 
P, W. Whiting {Jour, Heredity, 12 {1921), No. 6, pp. 255-4i61, figs. 11). — In bis 
genetic experiments with insects, the author has developed the methods which 
he here describes. The discussion relates to methods of rearing the insects; 
collecting the moths ; the parasite Habrobracon brevicornis Wesm., as material 
for genetic experiments ; etc. 

Insect life^ 0. A. Ealand {London: A. d C. Black, Ltd,, 1921, pp. Xn+S40, 
pis. 74, flgs. IS). — ^This is a popular account illustrated In large part by colored 
plates which contain as many as 47 species on a plate. 

Bisects and their inlnries, HL Dong& and P. Bstiot {Lea Inaeotes et Ijeurs 
Ddgats. Paris: Paul Leckemlier, 1921f pp. CXXIX-4-115, pis. 100, flgs, 91).--- 
The first part of this book consists of a general account of insects, their anatomy, 
physiology, classification, and means of control. The main part of the work 
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<pp. 1-100) coaftists of summarized accounts of some 100 of the more important 
pests, each of which, together with the nature of its work, is illustrated in 
colors. 

Some limiting factors in the use of fungus diseases for combating insect 
pests, R. D. GzASOOW and 0. S. Spooneb (IIL State Acad, Set, Trans,, IS (1920), 
pp, SOS^IO ). — This general account includes a brief reference to investiga- 
tional work conducted by the authora 

[Plant pest control legislation In Florida] (F/a. Tlant Bd, Circ, 42 (1921), 
pp. 71, figs. 2). — ^The text of the Florida plant act of 1915 and the bee disease 
act of 1919, and rules and regulations made pursuant thereto by the State 
Plant Board of Florida, as in effect June 15, 1921, are presented. 

Report of the entomological section, R. H. Pettit (Michigan Sta. Rpt, 
1920, pp, 27S-'277). — In the course of this report on the work of the year the 
author refers to the discovery that the serious attacks of the buffalo tree-hopper 
in Michigan, which sometimes occur in young apple trees, almost invariably 
follow the setting of new orchards in alfalfa or some plant that remains 
succulent late in the season, or at least the close proximity of some such suc- 
culent plant, usually alfalfa or in a lesser degree of red raspberries. These 
plants apparently furnish ideal feeding places for this tree-liopper late in the 
season, and the young trees furnish a natural place for ovlposition. As a 
result, young trees under such conditions are often deformed or killed out- 
right, wdiereas larger trees are able to withstand the attacks and escape with 
a few scars. In a note previously published ' the author has referred to this 
discovery. 

New pests which orcurred in Michigan during the year include Anametis 
griscMf^^ a snout beetle which attacks the bark and buds of apple and is also 
recorded from peach: the spruce tortrix Argyrophora ahietana, which attacks 
the buds and tips of the twigs and binds them up with webbing, and is quite 
a serious enemy of ornamentals in Detroit and vicinity ; and the spruce bud- 
worm (Tortria’ fumiferuna), Tlie oriental peach moth appeared in the larval 
form in quantities in shipments from the South. 

Division of insect suppression; plan and progress of work, 1910--19ZO, 
O. O’Kank (A\ a. Agr., SO (ldt9->1920), pp. 65-89, pis. 4, fin^. 8; also in 
JI. State Dept. Agr., l)ii\ Insect Suppr, Circ. 13 (1921), pp. 19, pla. 12 ). — 
The details of the work of the years 1919 and 1920 here presented include 
maps showing the present (iistribution of the more important parasites of the 
gipsy and browntail moths in New Hampshire, namely, Anastatm hifaHciaUti^. 
Schedins kuvafiae, BJepharipa scufcllata, Vompsilitra concinmUi, Apantcles 
rnclanoscelus, Limnerium disparts, and A. Ia>cteicolor, Meteoru.s versicotor, and 
y^ygobothria nidicola, and of the Calosoma beetle C. sycophant a. 

[Report of the]. division of plant inspection, E. M. Ehbhokn (Hawaii Bd. 
Commrs. Agr, and Forestry [Bien,] Rpt, 1919-20, pp. 75-113, pis, 7). — This 
reiKirt includes a list of important insect pests which do not now occur in 
Hawaii, the introduction of which it is hoped to prevent. 

Observations on the insects of grasses and their relation to cultivated 
crops, H. \y. Milks (Ann. Appl, Biol., 8 (1921), No. 3-4. pp. 170-181).— The 
observations here reported ui)on deal especially with those insects that, wliile 
using grasses for shelter or food, finally migrate to cultivated crops for the com- 
pletion of their life history, for the development of later broods, or for food 
when the crop is at the critical state that satisfies their requirements. 

Bice pests [In the Philippines], A. Goco (Philippine Agr. Rev., 14 (1921), 
No. 1, pp. ph. 6). — Notes are here presented on the more important 
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animal demies of rice in tlie PliUip|>ines» Including? rats, blrda, and insects. 
Particular mention Is made of the rice bug (Ijeptwwrisa acutu) ; the rice stem 
borer (Sch^enohius pimotelUta Zell.) ; and several lepidopterous Insects at- 
tacking the leaf, including a butterfly {Melanitis ismeni Cram), a small moth 
{CnapalocroaiM medinaleM), and two cutwonus Progenia Utura Pab. and 
^podoptera mauritia Boisd. 

Insect pests of orchard and vineyard, H. von ScHiLi;.rNo, rev. by L. Reh 
(Die Schddlinge dee Obst- und Weinb<mes. Frankfurt o. d. Oder: Trtmitzech 
dc Son, J920, 3, ed., rev. and cal., pp. S+61, pfs. 2, figs. 18). — ^Thls is a popular 
summary of Infornaation on the more important insect enemies of fruit cul- 
ture in Germany. Some 45 important pests are illustrated in 2 attached colored 
plates. 

Orchard insect problems, X J. Davis (Did. Hort. Soc. Tram., 1920, pp. 
101^105). — ^This is a brief discussion of the orchard insect problems met with 
in Indiana. 

Some important insects which attack the avocado in Florida, G. F. 
Moznktte (Calif. Avocado Assoc. Ann. Rpt., 1919-20. ,pp. 70-78). — ^This is a 
brief account, information relating to which has been noted from other souret.^ 
(E. S. n., 45, p. 551 ; 46, p. 351 ). 

Insect pests in the cocoa store (Bui. Imp. Inst. [London], 19 (1921), No. 2. 
pp. 189-200, pi. 1). — ^After discussing the means by which infestation of cocao 
beans takes place, a brief account is given of the more important Insects con- 
cerned, the loss occasioned, and control measures. 

Grasshopper report, A. V. Mitcheneb (Manitoba Dept. Agr. and Immigr. 
Ann. Rpt., 1920, pp. H-19, figs. 2). —This is a report on observations of grass- 
hoppers in southern Manitoba In 1920 and control work conducted. 

A sareophagid parasite of the common fleld cricket, 0. A. Hebrick 
(Amer, Micros. Soc. Trans., 40 (1921), No. S, pp. 116, 117). — ^The author 
records the rearing of Sarcophaga kellyi Aid. from the black field cricket OryL 
his assimilis Fab. at Manhattan, Kans., in September, 1920. Two larvae were 
discovered in the body cavity of crickets that were being dissected for nema- 
todes, one of which larvae pupated within 24 hours after removal from its host, 
and the adult emerged 19 days later. An account of the parasitism of grass- 
hoppers by this species, by Kelly, has been noted (B. S. R., 32, p. 60). 

The periodical cicada, 1919; brief notes for the District of Columbia 
region, W. L. McAtee (Ent. Soc. Wash. Proc., 23 (1921), No. 9, pp. 211-213). 

The rice bug, Iieptocorisa acuta Thbg., in the Philippines, L. Uiohanco 
(Philippine Agr. Rev., 14 (1921), No. 1, pp. 87-125, pis. 4). — ^The insect here 
considered is the most Important of the insect enemies of rice in the Philip- 
pines, where during the months of Its greatest abundance It has destroyed over 
one-half of the season’s crop. Its classification, economic importance, life his- 
tory and bionomics, and control measures are dealt with. 

Control of the greenhouse white fly on tomatoes, L. Lloyd (Espt. and 
Research Sta. Cheshunt Herts., Ann. Rpt., 6 (1920), pp. 16-26, 74, fig. 1).-— A 
brief account of this white fly and of control measures, particularly the cyanid- 
ing of tomato houses. 

A study of the biology of the Chrysopidae, K. C. Smith (Ann. Ent. Soc. 
Amor., 14 (1921), No. 1, pp. 27-33). — ^This account is based upon an intensive 
study of the Chrysopidae extending over a period of five years, a detailed re- 
port of which is now awaiting publication. The total life cycle of the Ohryso- 
pldae was found to require a period of approximately 25 to 50 days. 

ControUing the rice borer (Chilo simplex) by submergence, C. Habu- 
HAWA [Bor. Ohara Inst. Landw. Forsoh., 1 (1920), No. 3, pp. 399-628, fig, I ). — 
Following the introduction, in which attention is called to the great lose Sttf« 
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fei* 0 d by rice growers in Japan from the attack of this borer, the author deals 
with the factors governing the efficiency of submergence, the effect of immer- 
sion at varying temperatures, submergence in the rice field, and submergence 
and kerosene. 

It was found that a temperature of 28 or 29® C. does not have any injurious 
effect upon the activity of €, A temperature of 35® (95® F.) is in- 

jurious to it, but 24 hours' exposure to this temperature kills only a small per- 
centage of the rice borers, provlde<i there is sufficient oxygen. As the tempera- 
ture Is raised above 35® the duration of expofcmre which is required to kill the 
rice borers decreases naarkedly, and at a temi>erature of 45® only 2 or 2.5 hours 
is required to kill all the worms. 

‘‘From the results of the experiments it is concluded that the killing by 
submergence in the rice field results from the combined action of the abnormal 
temperature and suffocation, and if the duration of submergence is 24 hours 
or less, the temperature of the water in the rice field plays a very important 
rOle, and a satisfactory result can probably not be expected unless the maxi- 
mum temperature of the water reaches 34 or 35®. The writer can m»t yet make 
any definite estimate of the efficacy of submergence in the rice field from the 
data which he has obtained up to the last season. But he is inclined to think 
that under favorable conditions and good management we can kill about 60 per 
cent of the borers, and it may nut be impossible to get even a better result” 

Homoeosoma nebulelia Ub., a pest of sunflowers in Rumania, L. liKii 
(Ztschr. Afiffcw. EnL, 5 {1919) ^ No. 2, pp. 207-277, figs. S; ahs. m Rev. Appl. 
Enf.y S (1920), Ser. .4, Ao. 7, p. 274). — This paper relates to a lepidopterous 
enemy of sunflower seed in lUmiania. The eggs are laid in sunflower heads 
when in bloom, and the emerging larvae feed on the blossoms and soft seeds. 

Attachment of the abdomen to the thorax in Diptera, B. P. Young (Neiv 
York Cornell Metn. lilt (1921), pp. 255-306, figs. 77). — This is a report of 
anatomical studies of one or more spe(*ies from 55 of the 59 families catalogued 
by Aldrich' and of one from each of the two additional families Sciaridae and 
Piophilidae. The study is accompanied by Illustrations of the anatomy of 76 
species. 

The development of the ovary and ovarian egg of a mosquito, Anopheles 
macullpennis Meig., A. J. Mcholbon {Quart. Jour. MU^os. Set. [London!, 
n. set'., 65 {1921), No. 259, pp. 395-448, pis. 4)- — ^Tbis is a detailed report of 
embryological studies conducted by the author, which includes a list of 34 ref- 
erences to the literature. 

The anophelines of llenmark and malarial fevers, C. Wxsenbkrg-Luno 
{Compt. Rend. Soc. Biol. [Ports], 85 {1921), No. 26, pp. S86, 387). — Three 
species of Anopheles occur in Denmark, namely, A. plumheus, which Is rare; 
A. hifurcatus, which lives by preference in the forests and bites at nightfall; 
and A. maoulipennis, which is rarely met with. Systematic investigations con- 
ducted by the author during a period of two years have shown that A. niaculir 
pennis lives in stables and outhouses, and only leaves for mating and ovlposi- 
tJon, It sucks the blood of swine, cattle, and horses, and only attacks man when 
these animals are not available. 

[Mosquito and malaria control] {Pub. Health Berv. U. 8., Pub. Health Bui. 
115 (1921), pp. 192, pis. 4, figs. 6).— Among the papers presented at tbe second 
annual antlmalaria conference of sanitary engineers and otliers engaged in 
malaria field investigations and mosquito control, at Louisville, Ky., in Novem- 
ber, 1920, the following are of interest to the economic entomologist : Mosquito- 
control Organisation in Nassau County, I.<ong Island, N. Y., by W. H. De Mott 


»B»UtbttD. Inst. Pub. 1444 (1906), pp. 680. 
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(pp. 10-18) ; Service Policy and Administrative Methods in Malaria-control 
Investigations, by L. D. Fricks (pp. 25-80) ; Pish Control, by G. Parker (pp. 
80-41) ; Agricultural Drainage and Its Relation to Malaria Control, by S. H. 
McCrory (pp. 56-60) ; The Organization of Malaria-control Division in State 
Board of Health, by L. M. Fisher (pp. 65-60) ; Railroad Malaria Work, by 
H. W. Van Hovenberg (pp. 77-79) ; Engineers and Malaria Control, by W. G. 
Stromquist (pp. 88-91) ; Oiling and Larvicides. by E. B. Johnson (pp. 90-108) ; 
The Part Biology Plays In the Dissemination of Malaria, by B, Mayne (pp. 114- 
121) ; Culex Control, by B. H. Magoon (pp. 120-131) ; and Malaria-control 
Drainage Project, Perry, Fla., by G. W. Simons, Jr. (pp. 145-140), 

The pear leaf curling midge, D. Miller {New Zeal. Jour, Agr,, BS (JfO^i), 
No. 2, pp. 84-92, figs. 10). — Notes are presented on a pear leaf curling midge, 
thought to be Perrisia pyri Bche. This is a European pest causing injury to the 
foliage of pear trees at Avondale, near Auckland, first observed in New Zealand 
during the summer of 1916-17. So severe is the infestation in the Auckland 
district that nursery stock and young orchard trees up to 3 years of age are 
alnmst or completely defoliated and the growth thus practically arrested. 
Older trees up to 8 years of age also suffer severely, particularly on the terminal 
shoots, and the development of the fruit is also decidedly hindered. 

The eggs hatch in 4 days, and the larvae attack the leaf, which 6 or 7 days 
later is totally black and commences to dry up and turn brittle. Just before 
the leaf hardens the larvae, which have matured, drop and burrow into the 
ground to a depth of 2 to 3 in., and from 10 to 14 days later emerge as adults. 
Thus the life cycle occupies a period of 25 to 30 days. An investigation of con- 
trol measures is under way. 

Notes on the life history of a crane fly of the genus Geranomyia Hallday 
(Tipnlldae, Diptera) , 0. P. Alexander and J. R. Maltx^ch (III. State Acad. 
Sci. Trans., IS (1920), pp. St0-S19, figs. 12). — This Is a report of observations 
of G, canadensis (Westw.). 

Note on the chemotropism of the house fly, W. R. G. Atkins (Ann. Appl. 
Biol, 8 (1921), No. $-4, pp. 2t6. 217). — The note here presented relates to 
observations made at Abukir, on the north coast of Egypt, from 1916 to 1919, and 
confirm the observations of Imms and Husain (E. S. R., 43, p. 553) and of 
Speyer (E. S. R., 44, p. 458). It was found that formalin when diluted was at 
times very effective If exposed in a shallow dish near a window. The flies ap- 
parently drink in the morning as early as possible, and for this reason the 
formalin should be available at that time. Thousands of flies that were attracted 
from a neighboring village by the strong odor of butyl acetate afforded an 
example of chemotropism on a very large scale. 

liist of the Tachinidae (Diptera) of North Carolina, C. S. Bbimley 
(Ent. News, SS (1922), No. 1, pp. Tliis is a list of the species of 

Tachinidae known to have been recorded from North Carolina, Including date, 
locality, and collector records, where known. 

Frit fly (Oscinis frit) In winter wheat, F. R. PirrHE»B»iDGE (Ann. Appl. 
Biol. 7 (1921), No. 4, pp. 385-386).— In the present paper the author shows that 
bad attacks of 0. frit on winter wheat following rotations containing either rye 
grass or Italian rye grass, as previously reported (E. S. R., 38, p. 460), are due 
to the fact that the autumn brood of flies lay their eggs on the grass. The larvae 
from these feed on the shoots, and after the grass is plowed under In the fhll 
they eventually migrate to the young wheat plants. The plowing In of the rye 
grass in August prevented a loss of wheat from its attack. 

Spraying trial for control of logan beetle, A. H. Lees and G. S. Psbsn 
(Univ, Bristol, Agr. and Hort. Research 8ta, Ann. Rpt, 1920, pp. 74^77; also 



19221 


ECONOMIC ZOOLOGY — ^ENTOMOLOGY, 


461 


in Jour Bath and West and Bouth. Counties Boc., 5. ser„ 15 (1020-^1), pp. 
H8-251)*-^he logan and raspberry beetle (Byturus tomentosus) is the worst 
pest with which logan growers of Great Britain have to deal and is the most 
usual cause for grubbing up otherwise fruitful plantations. The authors report 
that application on May 19 and again on May 27 of a spray consisting of arsenate 
of lead 0 lbs., soft soap 10 lbs., and water 100 gal., at a pressure of 125 lbs. to 
the square inch, reduced the total infestation from 24 to 15 per cent. The number 
of infested berries in the control portions increased markedly as the season 
progressed, and the effect of the spray became less marked, thus indicating the 
desirability of a third application. 

The fauna of British India, including Ceylon and Burma, edited by A. E. 
Shipley and G. A. K. Makshall (London: Taylor d Francis, 1919, pp, A/-1-4S9, 
figs, ISO ). — In this part of the work previously noted (E. S. U., 43. p. 50) the 
Illspinae and Oassidinae of the Chrysomelidae are dealt with by S. Maulik. 

A white grub (Holotrictiia leucophthalma Wied) injurious to Hevea, 
P. Abens (Arch. Rubberoult. Nederland. Indie, S (1919), No. 10, pp. iSJ^^SS, 
pis. 2; also in Meded. Proefsta. Malang, No. 28 (1919), pp. IS, pU. 2 ). — The 
grubs of H. leucophthalma injure the stumps of Hevea in Java in the same 
way that Lepidiota pinguis injures Hevea stumps in Ceylon, as reported by 
Green, namely, by eating all the rootlets and decorticating the taproot. A year 
is said to be recjulred for the completion of the life cycle of this beetle, the 
incubation period of the egg varying from 25 to 29 with an average of 27 days, 
the larval period lasting about 8 months, and the pupal period from 27 to 34 
with an average of 29 days. 

A new cerambycid l>©etle from California, W. S. Fishbu (Ent. Boo. Wash. 
Proc., 28 (1921), No. 9, pp. 206-^208). 

Mclanotus hyslopi n, sp, (Coleop,), R. H. V'^an Zwax-uwbnbubu (Ent. Boc. 
Wash. Proc., 23 (1921), No. 9, pp. 210, 211). 

Howurdula benigna; a nema parasite of the cucumber beetle, N. A. Cobb 
(Science, n ser., 5i (1921), No. 1409, pp. 667-670, figs. 4 ). — ^A nematode which 
occurs commonly in the body cavity, including tlie abdomen, thorax, and even 
the head, of Diahrotica mtiata Fab., D. trivittata Mann, and D. 12-punciata, 
especially the first-named, and infesting the two sexes about equally, is de- 
scribed as new. Its distribution in 1921 appears to be nearly coextensive with 
that of D, vittata and D. trivittata, its main hosts. The nernatism is often 
high and affects on an avtuage about 20 per cent of the insects. Studies in- 
dicate that the infested female beetles are smaller, less vigorous, and less fer- 
tile than the non infested. 

North American Ipidao of the subfamily Mlcracinae, with descriptions 
of new species and genera, M. W. Blackman (Mississippi Sta. Tech. Bui. 9 
(1920), pp. S-62, pis. 5 ). — This report is based uinm collections and field studies 
in Mississippi made during the winter and spring of 1919-20, from November 
1 to June 1. The results, which are here presented as a contribution toward a 
revision of the North Ameiican Micraciuae, include keys to the five genera of 
this subfamily, namely, Micracls, Thysanoes, Pseudo thy sanoes n. g., Crypto- 
cleptes n. g., and Erineoslnus n. g. The subgenus Micracisoides is erected, and 
13 apecies are described as new. A bibliography of 27 titles is included. 

Descriptions of eight new bark beetles (Ipidae) from Mississippi, 
M, W, Blackman (Mississippi Sta. Tech. Bui. 10 (1921), pp. 16, figs. 10).— This 
consists of descriptions of new 8i)ecies of Ipidae collected during the course 
of the work above noted. These are Phthorophloeus dentifrons, from tlielr bur- 
rows In dead limbs and twigs of haekberry (Celtia missisHppiemis) from Agri- 
cultural College and from Celtis sp. from Lawrence, Kans. ; P. mississippiensis 
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from their borrows in the bark of dying wild plum (Prunus mffusHfolia) 
from Agricultural College ; Phlaeosinua enim^ from the bark of JUiti4peru9 vir- 
ffiniana from four localities in the State; Pseudopitpophthoma gfraoilus from the 
bark of small dead limbs of water oak (Quercus nigra) and Querom sp. from 
Natchez; Pityophthorm acripiar from the bark of sumach {Rhtis hirta) from 
three localities; P. natalU from beneath the bark of dead limbs of red bud 
(Ceroia canadensis) from Agricultural College; P. HquidambaruSt from beneath 
the hark of limbs of the sweet gum iLiqtddambar styraciflva) from five localities 
in the State and from Mound, La. ; and Pityogenes meridianus from their bur- 
rows in loblolly (Pinus taeda) and short leaf pine (P. CiMnaia) from three 
localities in the State. 

On the life history of wireworitis of the genus Agriotes Eseh., with 
some notes on that of Athons haemorrholdalis F., A. W. K. UouEitTS (Ann. 
Appl, Biol, 8 (1921), No. 5-^, pp. 193-215, pi 1, figs. 4 ), — This second part of 
the paper previously noted (B. S. R., 42, p. 855) consists of descriptions of the 
several stages of Agriotes obscurus. 

Eradication of the sweet-potato weevil in Florida, J. E. Gbaf and B. L. 
BoTUEif (17. S. Dept, Agr., Dept, Giro, 201 (1921), pp. IS, figs 2 ), — This is a 
progress report on the eradication work that has been conducted on the Baker- 
Gharlton area in Florida and Georgia, In cooperation with the Florida State 
Plant Board, The inception and plan of the work, the manner In which it has 
been conducted, and the results obtained during the past three years are de- 
scribed. The results are considered to have amply Justlfleil predictions based 
upon the preliminary survey and offer convincing proof that the same methods, 
followed with care, will be successful in eradicating the sweet-potato weevil 
in almost any infested locality where abundant wild food plants do not offer 
a fresh and continuous source of Infestation. It Is also said that careful sort- 
ing of the crop, the use of clean planting stock, and an annual change of loca- 
tion for the main planting will refluce infestation of the tubers to a practically 
negligible quantity. 

The strawberry crown borer (Tyloderma fragariae Ril.), H. Gakman 
(Kmtncky Sta, Girc. 27 (1921), pp. 27-84, fio^^ 9 ). — This enemy of the straw- 
berry has recently assumed greater importance, particularly in Warren and 
adjacent counties of Kentucky, where the acreage of strawberries has rapidly 
increased. The present paper, which is a more extended account of the pest 
than that given in Bulletin 31 of the station (B. S. R., 2, p. 405), records the 
results of later experiences and of observations made during the season of 
1821. 

Inspections made by the author in October, 1921, showed three fourths or 
more of the commercial plantings about Bowling Green to be Infested, and the 
old ones very badly so. The pest is known to attack no cultivated crop beside 
the strawberry, and since without doubt it originally fed upon the wild straw- 
berry, it being a native Insect, these plants should be destroyed on land before 
starting a bed where they occur. There appears to be no record of its feeding 
upon any weed growing on cultivated ground. Those most likely to harbor it 
are members of the same botanical family, Rosaceae, a number of which grow 
on cultivated ground at Bowling Green and elsewhere in the State, brief ac- 
counts being given by the author of eight such plants. 

The suggestions for treatment made by the author Include the starting of 
new beds 150 or more yards from infested beds, the use of only young plants 
formed from runners during the preceding summer and, if possible, from beds 
that are not infested, and the destruction of old beds as soon as practicable 
after fih^y are no longer profitable by plowing up and raking off and burning 
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them in July or August In the case of slightly Infested beds that are still 
profitable for berries, graying in late August and early September with 1.5 
lbs. of arsenate of lead powder in 40 gal. of water may be helpful as a means 
of keeping the borer In subjection until the plants can be plowed up and de- 
stroyed, since it is now known that the adult beetles feed freely on tlie leaves. 

The hawthorn blossom weevil (Anthonomns nebulosns Lee.), W. H. 
Wbixhouse {Ann. Ent Soc, Amer., H (1921), No. 2, pp. flg. i).~~The 

hosts of this weevil include a number of the larger species of hawthorn, such as 
Crataegus punctata, C. bramerdi, C. pnUnosa, and C. tnoUis. and it is probably 
found wherever its hosts api)€ar, east of the Rocky Mountains. The injury 
caused by it is most apparent while the trees are in full bloom, at which time 
infested blossoms are brown and remain closed. Notes are presented on its life 
history and habits. The life cycle from egg to appearance of the adult is 
passed in from 27 to 85 days. 

Apiculture of the time of Aristotle, J. Klek and L. Armbbubter (Arch, 
Bienenkunde, 1 {1919), No. 6, pp. 56, pi. 1). — This consists of translations from 
the waitings of Aristotle, with an introduction, notes, etc., by tlie authors. 

Twentieth annual report of the Illinois State Beekeepers* Association, 
compiled by O. M. Withrow {111. Beekeepers* Assoc. Ann. Rpt., 20 {1920), pp. 
208, figs. 17). — This includes a report of the proceedings of the thirtieth annual 
meeting of the association, held at Springfield, 111., In December, 1920 (pp. 
7-100). and also a report of the proceedings of the twenty-fourth annual con- 
vention of the Chicago-Northwestern Beekeepers’ Association, held at Chicago, 
111., in D(X.*ember, 1920 (pp. 101-182). 

Every step in beekeeping, B. W. Douqi-ass {Indianapolis: Bobhs-Merrill 
Co., 1921, pp. lvn]-\-177, pis. 51).— This is a popular account of apiculture. 

Complete course in apiculture, G. i»e Layens and O. Bonnier {Coura 
Coniplet d* Apiculture, Paris: Lihr. G^n. dc VEnseignanent. neic ed., rev., pp, 
W, figs. 246). — The principles and practice of beekeeping are dealt with. 

Key for the separation of the Bremidae, or bumblebees, of Illinois, and 
other notes, T. H. Frison (IH. Btate Acad. 8vi. Trans., 12 (1919), pp. 157- 
165). — This article includes keys for the separation of males, queens, and 
workers of 16 species of Bremus and 4 species of Psithynis from Illinois. 

Heredity in wasps. — A study of heredity in a parthenogenetic insect, 
the parasitic wasp, Hadrobracon, P. W. Whiting (Jour. Heredity, 12 {1921), 
No. 6, pp. 262-266, figs. S). — This paper is based upon studies of H. brevicomis 
Wesm., a parasite of the Mediterranean flour moth. This parasite is easily 
manipulaled aiuJ passes through u generation in 10 days In the Incubator, 350 or 
400 offering often being produced from a single female. 

Studies on the imrositic wasp Hadrobracon brevicomis (Wesm.), 1, II, 
I’. W. Whiting {Biol. Bui. Mar. BM. Lab. Woods Hole, 41 (1921), Nos. 1, pp. 
42-54; $, pp. 155-155). — This paper deals with the genetics of an orange-eyed 
mutation and the production of mosaic males from fertilized eggs. 

On the bionomics and post-embryonic development of certain cynipid 
hyperpmrasites of aphids, M. D. Haviland {Quart. Jour. Micros. Sci. [Lon- 
don], # 1 . ser., 65 (1921), No. 25§, pp. 451-4^5, figs. ll).—**Bothryoxysia curvata 
Kieff., Oharips victrix Hart, and Alloxysta crythrothoraw Westw. are hyper- 
parasites of aphids through Aphidius (Braconidae). Reproduction may be 
either sexual or parthenogenetic. The egg is laid in the haemocoele of the host 
larva before the death of the aphid, and post-embryonic development is internal. 
A trophic membrane of hypertrophied cells is formed round the embryo. The 
larva is, at first, hypermetamorphlc and exhibits greater development of the 
ebitinaus cuticle than Is usual in endopara sites, but in the succeeding stages it 
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api^roximates more closely to the general hymenopterous type. The development 
of the Aphidius is arrested at a certain point, and metamorphosis does not take 
place. The cynipid, when ready to pupate, makes its way out of the Aidiidius, 
whose remains it devours, and undergoes metamorphosis within the cocoon pre- 
viously woven by the latter in the skin of the aphid. These forms difter In cer- 
tain particulars from the entomophagous Cynlpidae previously described, and 
the chief differences are discussed. Oomparison is also made of the larvae of 
other Hymenoptera parasitica, particularly of Perilampus. Certain problems of 
metabolism are pointed out, and it is suggested that respiration may be partly 
rectal. These Cynlpidae are economically injurious as they check the Aphidius 
in its destruction of plant lice, but there is high mortality among the larvae 
owing to secondary parasitizatlon of the braconld by other hyperparasites.” 

A list is given of 27 references to the literature. 

Observations relative to recent recoveries of Pleurotropis epigoniis 
Walk. (Hym.), J. S. Wade and P. R. Mtebs {HJnt. Soo. Wash. Proa,, 2S 
(1921) t No* 9, pp, 202-209 ). — ^All known records of the distribution of this 
parasite of the Hessian fly, introduced from Europe In 1891 and 1894 and re- 
leased in three States and in Canada, are listed. It has become one of the com- 
mon parasites of the Hessian fly throughout Maryland, Pennsylvania, New 
Jersey, and New York, but apparently Is more abundant in New York than in 
any of the otlier States mentioned. An account of this parasite by McCounell 
has been noted (E. S. R., 35, p. 700). 

Some suggested homologies between larvae and adults in sawflies, W. 
Middleton (Ent. 8oc. Wash. Proc., 23 (1921), No. 8, pp. 173-192, figs. 25). 

North American Ichneumon flies of the genera Clistopyga and Schlzo« 
pyga, R. A. Cushman (17. 8. Natl. Mus. Proc., 60 (1921), Art. 4, pp. 1-14, 

Notes on acarine disease, I— Vll, J. Rennie (Bee World, 2 (1921), No. 12, 
pp, 144, 145; S (1921), Nos. 1, pp. 5-7, figs. 3; 2, pp. 35, 86‘; S, pp. 66, 67; 4, pp. 
95, 96; 6, pp. 115-117, figs. 7; 6, pp. 1^5, 146 ). — Tfiis i)aix»r deals with an atfee- 
tion of adult bees caused by Tarsoncmus woodi Ren., which passes Its life 
cycle, from egg to adult, in the thoracic tracheae. Upon attaining maturity 
the mites pass to the outside of the bee, where they may be found creeping 
among or clinging to the hairy covering. This parasitic mite attacks the 
worker, drone, and queen bees, causing a progressive weakness of the whole 
body. Nearly 50 per cent of the queens heading acarine infested stock are 
themselves infested with the parasite. The drone appears to be an Important 
agent in the spread of this parasite, since It becomes readily infesttnl and may 
be highly infested with the migratory parasites while still capable of flight. 
Tlie blocking of the tracheae restricts the supply of oxygen and causes a de- 
terioration of the tissues directly connected. Weakened bees continue work- 
ing, sometimes for a long period, but eventually become unable to fly and cease 
to share in the activity of the colony, becoming not only useless members but a 
burden upon the colony. Twenty-seven counties of England in which the dis- 
ease was found in January and February, 1921, are listed. The possible elimi- 
nation of the disease and the apparent survival of the queen are discussed. 

On the mite (Acarapis woodi Ben.) associated with Isle of Wight bee 
disease, S, Hirst (Ann. and Mag. Nat. Hist., 9. ser., 7 (1921), No. 42, pp. 
509-519, figs. 7 ). — ^The present paper gives a detailed description of this mite, 
of which the honeybee is the host. CHiservatlons Indicate that only adult bees 
are infested by this mite, which lives in the tracheal tubes of the thorax. 
While the manner in which infestation takes place is not known, it is thought 
that It may possibly occur while bees are visiting the same flower or drinking 
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place. It Is pointed out that while the many species of Tyroglyphldae 
have a migratory or traveling stage (hypopus), this stage Is not known 
to occur In the Tarsonemidae. Since the hypopus stage is always a nymph 
and there is no free nymphal stage either In Acarapis or Tarsonemus, it is 
probable that the disease spreads through the adult mite. The mites continue 
to live for several days after the death of the bee, and the great majority of them 
seem to die finally without leaving the body of the host. Occasionally a few 
adult mites may be found moving about on the dead bodies of the bees. 

The action of chloropicrin on Argas reflexus Fab., P. Remy {Gompt. 
Bend. Acad, 8oi. [PaHttI, m {1921), Ho. 25, pp. 1619-1621).— VreWmlnary 
experiments show that A. reflexus is destroyed by exposure for 24 hours to 
chloropicrin gas used at the rate of from 20 to 30 gm. per cubic meter. 

Ticks infesting domestic animals in Southern Rhodesia, R. W. Jack 
iRhodesia Agr, Jour,, 18 {192t), No. 4, pp. 361-371, figs. 16 ). — ^This Is a general 
nummary of information. 

New genera and species of Frotnra, II. E. Ewing (Ent. 8oc, Wash. Proc., 
23 {mi), No. 9, pp. 193-202, figs. IS). 

Typha insects: Their ecological relationships, P. W. Claasben {Neio 
York Cornell 8ta. Mem, 47 {1921), pp. 463-631, figs. 86 ). — ^The first part of this 
paper deals with the ecology of the genus Typha, of which the species T. lati- 
folia and T. angustifolia occur in the United States. The second part deals 
with the life history and bionomics of the insect inhabitants of the plant. In 
the third part, which consists of a r^suin^, an attempt has been made to bring 
out the true ecological relationships, grouping the insects with reference to 
the parts of the plant they aff<H:‘t, their relative importance, and th^ir inter- 
relations. 

Those found on cat-tail and studied during the Investigation include 6 species 
of Lepidoptera, 2 of Coleoptera, 8 of Hemiptera, 5 of parasitic Hymenoptera, 
and 4 of Diptera. The principal species are the lepidopterans Arzama ohUqua 
Wlk. and Nonagria oblonga Grt., which mine In the leaves and later in the 
stems of T. latifoUa; Arsilonchc albot*enosa Goezo, which feeds on the surface 
of the leaves; Archips obsolctana Wlk., which feeds on the immature heads: 
l/ymnaeoia phragmitclla Staint, which attacks the head of the plant of both 
species of Typha and is the most common and abundant of all ; and Diegmo- 
lomia julianaUs Wlk., which lives In the head. The Coleoptera species are 
Calendra pertinax Ollv., which attacks the rhizome, and Notaris puficticollis 
LeC. The lygaeid Isehnorrhynchus resvdae Panz., which feeds upon the dry 
seeds, was also studied. 

A bibliography of 23 titles is included. 

FOODS— Hinmr inrrEiTroN. 

Food values: How foods meet body needs, E A. Winslow {V. 8. Dept. 
Agr, Bui. 975 {1921), pp. 37, figs. 50).— The purpose of this bulletin is to bring 
out some important and well-established facts regarding the protein, phos- 
phorus, calcium, and iron content of foods and their fuel value by new and 
graphic methods. 

It has been usual to present such data chiefly l)y means of figures and in 
terms of percentages, but In this bulletin, in addition to the older method, the 
facts are presented in diagrams which show the proportion of the total daily 
requirement of protein, energy, iron, calcium, and magnesium a pound of each 
of fifty common foods will supply. The foods are divided into five food groups 
In accordance with the method outlined in other publications of the Depart- 
ment 
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The way in which these diagrams can be used in computing foods Is ex** 
plained, and suggeations are made with reference to the use of the material hare 
presented in home and classroom. 

A chemical study of certain Pacific Coast fishes, D. B. Dill iJ 0 ur, BioL 
Chem., {1921), No. 1, pp. 78-82 ). — Analyses are r^rted of a number of 
California mackerel fiom the same catch and of various fish of the mackerel 
family, including yellow fin tuna, blue fin tuna, striped tuna, bonita, and 
albacore. The data presented show large and erratic variations in the compo- 
sition of different individuals of the same species, thus indicating the limited 
value of data on the composition of flgh basi*d upon two or three analyses only. 
In a si>ecial study of mackerel no evidence could be defected of a connection be- 
tween sex and composition or between fat content and approach of the spawning 
season. In general the fat content tended to Increase during the summer and 
early fall. 

A chemical study of the California sardine (Sardinia caerulea), D. B. 
Dux (Jour. Biol. Chem,, 48 {1921), No. 1, pp. 9S-10S ). — Continuing the study 
noted above, analyses are reported of the California sardine, S. caerulea, based 
on composite samples of 10 fish each. The data Include the monthly average 
composition of the sizes known when packed as quarters, halves, small ovals, 
and large ovals, and the coniiK)sitlon of 10 different sardines of approximately 
the same weight. The latter table shows striking variations in composition of 
individuals, particularly in the fat content. This varied from 0.09 to 4.66 per 
cent, averaging 0.89 per cent. Small sardines were found to have a maximum 
fat content in the summer months, while in large sardines the maximum 
(►ccurred in December and the minimum in May. With some excel 'tions the fat 
(content increased with liKjreasing size of the fish. No evidence was obtained 
that the growth of the reproductive organs draws to any extent on the reserve 
store of fat, or that thei*e is any relation between the percentage ot fat and the 
temperature of the water In which the fish are found. Apprt'ciable amounts of 
glycogen were found in the flesh of the sardine. 

Brine freezing of fish, H. F. Taylob {U. S. Dept. Com., Bur. Fisheries Boon. 
(Hrc. 53 {1921), pp. 8). — Attention is called In this circular to the imix)rtaDee 
of brine freezing in the economic distribution of fish. The technique of the 
method is described with suggested Improvements. 

The methods of fish canning in England, J. Johnstone {Min. Agr. and 
FWi>eriee [London], Fishery Invest., 1. ser., 2 {1921), No. 1. pp. 25 ). — This report 
summarizes the results of work done for the Ministry of Agriculture and Fish- 
eries of Great Britain during 191i>-1920 with regard' to the utilization of the 
fish obtainable along the coast of England. The subject matter includes data 
on the chemical composition of fresh and cured herrings, sprats, whitebait, and 
mackerel ; a discussion of the seasonal variation in the composition of the fish, 
the nature of maturation in canned fish, and the preservation of the fish before 
canning ; and suggestions for improvements in methods of canning. A list of 
literature references on fish canning and related subjects is appended. 

[Examination of dried eggs], Z. N. Wyant {Michigan Sta. Rpt. 1920, p. 
24^) —The bacteriological analyses of two samples of dried eggs is briefly 
reported. The bacteria content per gram was 40,000,000 in one sample and 
60,000,000 in the other, or well within the permissible limit. Tiie moisture, fat, 
protein, and ash content of the samjfies is also given. 

Indian corn or maize, C. W. Meade (Nat. Hist., 21 {1921), No. 4, 409-413, 
figs. 4)*— Iiii^ormation is summarized regarding the pr^istoric and later use 
of Indian com in the Western Hemisphere. Some early recipes are quoted on 
the use of corn as food. Among other things the author polrds out that although 
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specimens of corn have survived from prehistoric times in apparently perfect 
condition the grain has completely lost its power of germinating, all popular 
beliefs to the contrary notwithstanding. 

Mnmmy ** wheatt prehistoric corn, and ancient methods of preparing 
food] (Nat, Hist,, 21 (VJ21), No. 4 , pp. 430 , 437). — In a note supplementing the 
above article claims of marvelous longevity of wheat and many other seeds are 
discussed, the conclusions being that such claims are entirely without founda- 
tion. Some information Is given about foodstuffs and their preparation in pre- 
historic times. 

Among other prehistoric material obtained in Chile was a bag filled w.th 
popcorn, ns fresh In appearance as though but just roasted by a street vender.” 

Among the west coast Indians of South America a specially shaped dish with a 
depression in the center for the reception of the grains and an attached handle 
for the comfort of the holder was used in popping corn.” 

Cassava starch, C, Gbcmme (7AscUr. Untersuck. Nahr. u . OenussfutL 4I 
(1921), No. 7-8, pp. 172-175). — Analyses are reported of the starch from the 
bitter and sweet cassava roots, and of the ash from the sta!*ch. 

As compared with other kinds of starch, cassava or manioc starch is char- 
acterized by a liigh content of potassium and phosphorus. Viscosity determi- 
nations of different varieties of starch are also reported. These show that as a 
thickening agent cassava starch has about the same properties as cornstarch, is 
slightly better than rice and palm sago, and slightly poorer than arrowTOot and 
potato starches. 

Bacteriological studies on vegetables (Komax ^ta. Rpt. 1920, pp. 40 , 411- — 
In continuation of the bacteriological studies on canned asparagus previously 
noted (E. R. U., 44. p. 2(X5), It is reported that Bacillus subtilis predominated 
in the jars to which a small amount of salt lu\d been added, while B. mesen- 
terUrus predominated iu jars containing larger amounts of salt and smaller 
amounts of acid. A .study of the influence of various amounts of air upon 
growth and thermal death points of the aerobes most commonly present in 
canned foods led to the conclusion that merely sealing the container almost 
completely inhibits the growth of these organisms, that the amounts of salt 
and acid used in the experiments cause practically no decrease in the number 
of spores up to 37 days at 37® O. in sealed containers containing various 
amounts of air, that increasing the amount of salt and decreasing the amount 
of air have no influence upon the thermal death point, but that increas- 
ing the amount of acid has a marked influence, the ad<lition of 0.1 per cent of 
acid reducing the thermal death point nearly 50 per cent. 

A rapid method of determining the presence and type of botulinus toxin 
in contaminated foods, P. F. Oku (Jmr. Infect. Diseases, 29 (1921), No, S, 
pp, 287-^90), —ThB author is t»i the opinion that the method for determining 
the presence and type of botulinus toxin proposed by Graham and Schwarze, 
(B. S. R., 45, p. 870), is unreliable, as in his experience it has been found 
possible to produce botulism in chickens by feeding foods Infected with 
type B as well as type A toxin. The method recommended in this paper is the 
intraperitoneai injection in each of a number of white mice of about 0.5 cc, of 
the filtrate of the infected food, some of the mice having been previously in- 
jected with type \ nivl some with type B antitoxin. In this way both the 
presence and typ^ <>i toxin may be determined in from 4 to 6 hours. As a 
further precaution, it is recommended that some mice bo inoculated with larger 
quantities, up to 1 cc., of the suspected filtrate. Attention is called to the 
distiikct specificity of the toxin and antitoxin of the two types and the conse- 
quent importance of using fig>ecific type antitoxin In the treatment of botulism. 
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Poisoning from Bacillus botulinus. — Cause, prevention, treatment, Z. K. 
Wtant (Michigan Sta, Circ, 47 pp. SS), — A general discussion of the 

subject. 

Volume variation of bottled foods, H. Runkel and J. C. Munch (17, 8, 
Dept. Agr. Bui. 1009 (1921), pp. 20, ftgs. 2 ). — Such questions as causes of varia- 
tion in volume of food In bottles, good commercial practice In bottling, and 
calculated variations in volume of bottles are discussed, and experimental 
studies are reported of the variation in capacity of bottles and in the volume 
of bottled foods, and in the relation between the calculated maximum variation 
and temporary methods of meeting the declared volume ; as well as the matter 
of the practical application of the results. One reason for the importance of 
such questions is the fact that the Net Weight Amendment to the Federal 
Food and Drugs Act and many State laws require that food in package form 
bear a statement of the quantity of contents. 

As pointed out in the authors’ summary, “good commercial practice in 
bottling foods has been considered in this bulletin to be the attainment of 
conditions in the bottler’s state of himiness in which he (a) includes in his 
orders for bottles the specifications as to capacity when fllleil to a specified 
height, (b) tests representative samples of every lot of bottles received, re 
Jecting those appreciably under capacity, (c) fills his bottles to a height de- 
termined from the results of his tests, and (d) has his labels printed with a 
definite, correct statement of the quantity of contents and applies them un- 
altered. . . . Data on the capacity of bottles and volume of food in bottles indi- 
cate that only a small perctmtage of the bottles of food filled in a(*cordance with 
good commercial practice, as outlined in this bulletin, should vary in quantity 
of contents by more than the calculated maximum variations.” 

A dietary study of some Kansas institutions under the control of the 
State Board of Administration, E. H. S. Baii*icy (Topvha, Kans,: State, 1921, 
pp, 70). — Information is given regarding the food consniiqaion per capita per 
day In nine public institutions in Kansas. The table which follows summarize* 
the results : 

Per capita per day (ouftiimptutn of the average dic1ari(H of nine State 

institutions. 


Institution. 


I’eriod. 


Penitentifur^ Lansing.. 
Industrial School for 
Bovs. Hutchinsem. 
Hospital, Osawatoxnie.. 
Industrial School tor 
Girls, Beloit. 

Hoapital, Topeka 

Hospital, Parsons 

School lor the Blind, 
City. 

Training School, Win- 

Sohoo for the Peal, 
Clathe, 


.1 July, 1917, to Jan.. 1918 
I July, 1917, to Mar., 1918. 

July, 1917, to May, 1918. 

1 iO BQ)t., 

i Oct., 1917, to Oct., 1918- 
Oct., 1918, to Oct., 1919.1 
I Jan., 1919, to Jan., 1920. 

; July, 1920, to Jan., 1921. 


Weight 

of 

food. 

J’ro- 

tein 

I'at. 

Carbo- 

hy- 

drates. 

- 

Fuel 

value. 

Cost. 

Pounds, 

Oramit. 

Omms. 

Grams. 

Calories. 

Cents, 

5.93 

147 

223 

673 

5,389 

39.5 

4.49 

122 

108 

639 

4,032 

27.0 

3.27 

83 

102 

412 

2,011 

21.0 

4.58 

91 

106 

430 

3,113 I 

17.5 

3.40 

87 

96 

' 418 

2,927 

23.6 

4.70 

101 

109 

481 

3,355 

33.0 

3.67 

72 

; 92 

366 

I 2,668 

38.0 

4.87 

06 

100 

470 

3,188 

29.0 

4.27 

98 

144 

j 


3,524 

37.7 


Cost 

per 

1,000 

calo- 

ries. 


iCenU, 

7.4 

6.8 

7.0 

5.8 

8.1 

9.9 
11.0 

9.1 

lo.r 


In discussing the results of this survey, the author states that even when 
stifilcient wholesome food is purchased the best results can not be obtainedr 
unless great care is taken in the menu for each day. 
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** TJie place and manner in which the food is served have much to do with 
stimulating the appetite and aiding digestion. A damp, poorly-lighted base- 
ment should never be used as a dining room. Circumstances have made this 
necessary in some instances, but clean, well-lighted dining rooms should be 
provided.” 

The vitamins, H. 0. Shkbman {Physiol. Rev., 1 {1921), No. 4, pp. 598-630 ). — 
In this review the discussion is confined chiefly to such of the work upon 
vitamins as is of present importance to normal physiology. Each of the three 
recognized vitamins Is discussed as to its physiological significance In normal 
nutrition and the disturbances following the use of a diet deficient with re- 
spect to the vitamin in question, its distribution in the body and foods, and 
its physical and chemical properties. A bibliography of 230 titles is appended. 

Vitamin studies. — VIII, The effect of heat and oxidation upon the anti- 
scorbutic vitamin, R. A. DTJTCHBai, H. M. Habshaw, and J. S. Hall {Jour. 
Biol. Chcm., 47 {1921), No. 3, pp. 4S3-4^$ S ). — ^The scorbutic diet for 

guinea pigs used in the present study consisted of unhulled oats 60 per cent 
and chopped alfalfa hay 40 per cent, the latter being autoclaved for 30 minutes 
at 15 lbs. pressure and dried before mixing with the oats. Guinea pigs were 
fed this diet plus 3 cc. of orange juice [twice the minimal protective dose as 
determined by Davey (B. S. R„ 45, p. 869)], either fresh or treated in various 
ways to determine the effect of heat and oxidation. 

The results obtained indicate that this amount of orange juice showed no 
appreciable destruction by heating at a pasteurization temperature of 63® C. for 
30 minutes In closed vessels or by boiling at 100® for 30 minutes under a reflux 
condenser, but that appreciable destruction of the antiscorbutic vitamin re- 
sulted from the addition of hydrogen peroxid to the orange Juice at room tem- 
perature, and that tlic destructive action was increased on heating to 63 and 
100®. The authors conclude tlmt “the antiscorbutic properties of orange juice 
are susceptible to oxidation but, in the absence of oxidizing agents, are stable 
to heat up to the boiling temperature of orange juice.” 

Fat-soluble vitamin. — IX, The incidence of an ophthalmic reaction in 
dogs fed a fat-soluble vitamin deficient diet, 11. Stkknbock, E. M. Nei.son, 
and E. B. Hart (Anicr. Jour. Physiol., 58 {1921), No. 1. pp. 14-19. fgs. S }. — 
i’ontinuing the series previously noted (E. S. li., 46, p, 257), seven dogs from 
the mime litter were fed a daily basal ration consisting of 200 cc. of centrifuged 
milk heated for one hour at ID lbs. pressure, 5 gin. of precipitated calcium 
phosphate, 2 gm. of sodium chlorid, 5 gm. of casein, and a mash of equal parts 
of rolled oats and white corn meal prepared by cooking in a pressure cooker 
at 15 lbs. pressure for one hour, Tlie ingredients to be given in definite amounts 
were fed with a small part of the mash, after which luash and water were 
furnished ad libitum. Three of the animals received the basal ration with no 
addition, 2 with 20 gm. of fresh cabbage daily, and 2 with 5 cc*. of cod liver 
oil for the first 17 days and 10 cc. thereafter. 

On the basal ration alone 2 animals died without signs of ophthalmia, but in 
1 case from an acute pneumonic inflammation similar to that observed in rats 
on a vitamin A-deficient diet. The third animal develoi)ed an ophthalmia after 
04 days, but was cured by the administration for 6 days of an ether extract 
of 30 gm. of saponified cod liver oil. The 2 on the basal ration supplemented 
with cabbage developed typical ophthalmia after 67 and 83 days, respectively. 
One died shortly thereafter, while the other w^as cured by the dally adminis- 
tration of 20 cc. of cod liver oil. Photographs are included showing the typical 
ophthalmic reaction In 2 of the experimental animals. 

Prepared Hours and the question of vitamins, E. Pebrot and R. Lecoq 
(Bui 8d. Pharmacol., 28 (1921), No. 4, PP. 177-191, figs. 6).— The authors have 
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determined the food value of 24 brands of commercial prepared flours and in- 
fant foods by means of chemical analyses and biological tests with rats, using 
the flour cooked with water as the sole food. 

The results of these studies showed that while many of the preparations 
were of satisfactory chemical composition with regard to the known constitu- 
ents, all but one were of low value biologically as shown by the growth curves 
of the experimental animals. An urgent plea is made that the food manufac- 
turer make use of present available knowledge concerning food factors, an<l 
so revise the formulas and methods of manufacture that the necessary vita- 
mins be included in the prepares! flour and not destroyed in the manufactur- 
ing process. 

The sensitiveness to poisons in avitamlnons animals, W. Storm van 
Lekuwen and F. VmzAn {Jour. PMrmaeol. <md Expt. Ther., 18 {19tl), No. 4, 
pp. 298-^11 1 figs. 7). — The object of the experiments reixuted in this paper 
was to determine whether a decrease of sensitiveness of smooth muscle to 
chemical agents normally present in the body could be responsible for part of 
the severe symptruns occurring in animals suffering frcmi lack of vitamins. 

It was found that the reaction of polyneuritic fowls and cats to adrenalin, 
histamin, and cholin, as determined by the action on blood pressure, and to 
atropln as determined by tlie inhibition of vagus stimulation, and the reaction 
of the isolated intestine and esophagus of these animals to pilocarpln, atropin, 
histamin, and choUn did not differ materially from slmllnr reactions of nor- 
mal animals. Tlie authors conclude that the decreased activity of smooth 
muscle in polyneuritis Is caused by a lack of the normal stimulating chemical 
agents and not by dea^eased sensitiveness. 

Further contHbatinu to the knowledge of foods with specific action, 
111 — V, E. Auimerhalden {Pfliigefs Arch. Phyniol., 18o {1920), No. IS, pp. 
UlSJ^e; 187 {im), No. IS, pp. S0S9, fig, 13: 188 (1921), No. IS, pp. SOSS, 
figs. 4 )> — These three papers continue the series previously noted IE. S. U., 44, 
p. 559). 

Evidence is presented in the first paper (No. Ill), by the senior author and 
L. Schmidt, that the muscles of polyneuritic pigeons show' a lowered tissue 
reEg)iration, and that likewise muscles wasted through other diseases exhibit 
the same phenomenon. The addition of dried yeast, pigeon muscle preparation, 
and an alcoholic extract of yeast Increased the oxygen consumption of fresh 
wasted muscle to tliree or four times the normal figure, while in the nonwasted 
muscle of sick or healthy pigeons the addition of these extracts was without 
effect. 

The second paper (No. IV), metabolism studies with {ngeons fed polished 
rice with and without added yeast, reports a further study of the effect of a 
p(dii^ed rice diet with and wdthout yeast on the metabolism of pigeona The 
results obtained confirm those of a previous study (E. S. 11., 44, p. 559), In 
that loss of body weight, a lowering of temperature, and a decreased gas 
metabolism oecuired during the polished rice regime, followed by increase In 
weight, a rise in body temperature, and Increased metabolism on the addition 
of yeast to t±te diet. The author is ot the <^inion that the vitamin contained 
In the yeast has a special Influence on the physical state of the cell contents, 
possibly due to its (ihemical structure. 

As reported in the third paper (No. V), on feeding pigeons polished rice with 
varying amounts of yeast. It was found <^at 0.95 gm. of dried yeast was in- 
sixfBcient to protect against polyneuritis, the birds dying in from 30 to 70 days. 
With 0.1 gm. of yeast some of the birds maintained their body weight, while 
others gradually lost weight. With 0.2 gm. there was a gain in body weighty 
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and with 0.5 gm. the birds rapidly regained all the weight lost on the vitamin-free 
diet. Parallel with the gain in weight there was a rise in temperature to 
normal, thus rfiowing that the yeast had a favorable effect on the total tissue 
metalxdism. 

The physiological effect of undernutrition, G. Lusk {Physiol. Rev., 1 
(1921), No, 4, pp, $2S’^52). — ^The special phases considered in this review of 
the effects of undernutrition are protein metabolism, loss of body protein, reten- 
tion of protein, energy metabolism, the effect of emaciation upon the energy 
metabolism, the effects of a normal diet after undernutrition, the production of 
mechanical work during undernutrition, anatomical and chemical changes within 
the body, the Influence of external cold, the heart and circulation, the Influence 
of sex, war edema, metabolism of atrophic children, xerophthalmia, undemutrl- 
tion and the incidence of disease, and the prevention of famine. 

Studies on experimental rickets. — A pathological condition bearing 
fundamental resemblances to rickets of the human being resulting from 
diets low in phosphorus and fat-soluble A: The phosphate ion in its pre- 
vention, P. G. Shipley, E. A. Park, B. V. McCk)LLUM, and N. Simmonos (Bui. 
Johns Hopkins Hosp., S2 (1921), No. S6S, pp. 160-166, pis. 3, fig. 1). — ^In con- 
tinuation of the series of studies on experimental rickets previously noted 
(E. S. R., 45, p. 368), evidence is presented that the phosphate ion in the diet 
may be a determining influence for or against the development of rickets, as has 
previously been pointed out by Sherman and Pappenheiraer (E. S. R., 45, p. 767). 

Diets characterized by a deficiency in vitamin A and phosphorus produced In 
the experimental rats xerophthalmia and changes in the skeleton showing the 
fundamental characteristics of rickets to a greater or less degree. Diets de- 
ficient in vitamin A but containing adequate phosphorus produced xerophthalmia 
and a pathological bone condition which bore no resemblance to rickets, but 
shovred rather the typical xdeture of osteoporosis. 

** Since the addition of the pliosphate ion to the diet prevented the develop- 
ment of the rickets-like changes in the skeleton, but had no effect in preventing 
xerophthalmia, it seems permissible to infer that xerophhthalmla and rickets 
do not have an identical etiology. The above results do not in our opinion ex- 
clude the fat-soluble A from consideration as an etiological factor In the produc- 
tion of rickets and kindred diseases, since the level of the blood phosphate Is, in 
all probability, determined in part by the amount of the fat-soluble A available 
for the needs of the organism.” 

Studies on experimental rickets, IV, V (Sor. Expt. Biol, and Med. Proc., 
18 (1921), ^No. 8, pp. 275-280). — In continuation of the studies on rickets two 
papers are presented. 

IV. Cod liver oil as contrasted with butter fat in the protection against the 
effects of insuplcient calcium in the diet, E- V. McCollum, N. Slmmonds, P. O. 
Shipley, and E. A. Park (pp. 276-277).— This is a brief note on the differences 
observed in the effectiveness of cod liver oil as compared with butter in a diet 
low in calcium, but with an optimum amount of phosphorus. Such a basal diet 
is the following: Wheat 30, maiae 19.5, rice (polished) 9.5, rolled oats 8.5, peas 
8.5, navy beans 8.5, steak 10, NaOl 1, NaHCO» 1.6, and cod liver oil 3 per cent. 
The calcium content of this food mixture (excluding cod liver oil) is calculated 
as 0.059 gfm, per 100 gm., and the phosphorus 0.3646 gm. This food mixture 
with butter fat to the extent of 8, 10, or 20 per cent of the food mixture failed 
to induce an appreciable amount of growth, but with 8 per cent of butter and 1.5 
per cent of calcium carbonate proved a very satisfactory diet for maintenance, 
growth, and leproduction. On the basal diet with the addition of 10 per cent of 
casein, but with no butter or cod liver oil, pathological changes characteristic of 
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rickets were produced, while witk small amounts of cod liver oil (8 per cent) 
no rachitic changes could be observed in the bones. 

**The striking diiferences between the nutritive properties of cod liver oil 
as contrasted with butter fat we have up to the present time been able to 
demonstrate in so satisfactory a manner only with diets in which the phosphorus 
content is approximately the optimum, and with the calcium content distinctly 
below the optimum.*’ 

V. The production of rickets hy means of a diet faulty in only two respeots^ 
P. G. Shipley, 16, A. Park, E. V. McOollum, and N. Siminonds (pp. 277-280). — The 
authors report that rickets and xerophthalmia are produced in a comparatively 
short time on the following diet: Rolled oats 40, gelatin 10, wheat gluten 7, 
sodium chlorid 1, potassium chlorid 1, calcium carbonate 2, and dextrin 39 per 
cent. This diet is extremely poor in vitamin A and relatively low in phos- 
phorus, but contains an abundant supply of proteins of good quality and an 
optimum content of calcium. When butter fat was added in the proportioh of 
0.5 per cent of the total ration the occurrence of xerophthalmia was somewhat 
postponed, but the pathological bone conditions were unmodified. When 10 
per cent of the butter fat was added, xerophthalmia was entirely prevented and 
the pathological condition, while still rickets, was not so intense. The addition 
of 2 per cent of cod liver oil completely prevented all changes of a pathological 
nature. When calcium carbonate was replaced by calcium hydrogen phosphate, 
the pathological condition which developed in the skeleton was not rickets but 
osteoporosis. 

The authors conclude that a deficiency in the organic antirachitic factor, 
combined with low phosphonis and optimal calcium, gives rise to rickets, which 
can be prevented by raising only the level of the phosphorus. If both calcium 
and phosphorus are low, a condition of osteoporosis but not rickets develops. 
It Is further emphasized that butter is feeble and cod liver oil powerful In 
antirachitic properties. 

Studies on experimental rickets, VI, VII (Amer, Jour, Uyg f 1 
No, 4, pp. #8-525, pis. .9, figs. 10 ). — In continuation of the above study two 
papers are presented. 

VL The effects on growing rats of diets deficient in calcium, E. V. McCollum, 
N, Simmonds, P. G. Shipley, and E. A. Park <pp. 492-511). — In this paper the 
authoi*s describe at length the effects on growth and the changes in the skeleton 
which result from restricting the intake of calcium, the diet being in all other 
respects suitably constituted. On several such diets rats developed a pathologi- 
cal condition of the bone which bore certain fundamental resemblances to 
human rickets, but differed from it in that the arrangement of the proliferative 
zone of cartilage cells was maintained and that the evidences of bone resorption 
in the diaphysis were excessive. The rickets-like condition did not develop 
If the deficiency In calcium was compensated for by the addition to the diet of 
calcium carbonate nor if cod liver oil was administered. An amount of butter 
fat which was amply sufficient to protect the animals against keratomalacia 
did not protect the animals against the development of rickets-like lesions, 

VII. The relative effectiveness of cod liver oil as contrasted with butter fat 
for protecting the body against insufficient calcium in the presence of a normal 
phosphorus supply^ P* G. Shipley, E. A. Park, E. V. Mcdollum, and N, Simmonds 
(pp. 512-525). — This is essentially an amplification of the fourth paper of the 
series. In conclusion the authors suggest the possibility that a dietary essen- 
tially distinct from the antiophthalmic .substance (fat-soluble A) may exists 
If this is the case this would appear to be present in butter fat in small ai^oimts« 
but to be very abundant in cod liver oil. 
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“When the amount of calcium in the diet is below the optimum, but the 
pho^horus is normal, the rOle of the antirachitic substance is to direct as far 
as possible the bone development in the direction of normal. When the calcium 
and phosphorus content of the diet, and presumably the other mineral elements, 
are nearly optimal, the amount of antirachitic substance needed by the bo ly 
is small, and its function appears to be r€gulatorJ^ The need for this substance 
is greatly increased when there is partial starvation for calcium.” 

Studies on experimental rickets.— VIII, The production of rickets by 
diets low in phosphoms and fat-soluble A, E. V. McCoixum, N. Simmoxus, 
1\ <». Shiplky, and K, A. I*ark {Jour. Bioh Chem., Jil (1921), Wo. 3, pp. 507--527, 
pis, Jf ). — Tlds paper is essentially an a mpl ideation of the fifth paper in the 
series, as noted above. In discussing tbeir exiierimental results, the authors 
call attention to the paper by Sherman and Pappenheimer (E. S. R., 45, p. 767) 
in which was first noted the possibility of the prevention of rickets in rats by 
the simple substitution of a small amount of potassium phosphate for the cal- 
cium lactate of the rickets-producing diet. In interpreting these results it is 
suggested, as has also been brought out by Sherman and Pappenheimer in the 
detailed report of their investigation (E. S. R., 46. p. 105), that the rachitic 
condition may be due to a disproportion in the calcium-phosphate ration. 

Th<^ effect of various modifications of a diet producing rickets in rats, 
A. M. Pappemieimf-K. G. F. McGann, '1\ F. Ziu ker, and A. F. Hess {Soc. Expt. 
Biol, and Med. Proc. 18 (I92t), No. 8, pp. 267-^270 ). — A brief rep<>rt is given of a 
continuation of the experiments reported by Sherman and Pappenheimer (E. S. 
R,. 46, x>. 165) in which tlie ju^otcK'tlve action against rickets of small amounts 
of basic potassium phosphate was demonstrated. The observations recorded 
in the previous paper have been confirmed in tests on a further senes of rats, 
and in addition the effect has been determined of various additions to the basal 
rickets-producing diets. 

It has been found that the protection is conferred by the phosphate and nf»t 
by the potassium ion. The minimal amount of phosphate calculated as (P) 
which, when added to a basal diet furnishing 87 ing. i)er 100 gm., was found 
to lie between 50 and 25 mg. The effects of further additions to the basic 
diets may be summarized as follows: 

The addition of 0.2 gm. of pasteurized butter daily prevented the occurrence 
of ophthalmia, but did not prevent the development of rickets in the four ani- 
mals tested. The addition of 60 rag. of “ Harris yeast vitamin ” daily to the 
basal diet gave complete protection against rickets in three rats, all of which, 
however, showed ophthalmia. The phosphoru.s content of this preparation came 
within the range which in the form of an equivalent amount of phosphate 
would confer protection from rickets. The addition of 10 gm. of purified casein 
to 100 gm. of the basal diet gave results which were difficult to lnlerpi*et, as 
all three rats of this series showefl, in X-rays taken after 22 days on the diet, 
distinct rachitic lesions which were markedly less on the thirty-eighth day. 
Complete protection was afforded by the addition of both enston and yeast. 

The radiographic evidence of the influence of cod liver oil in rickets, 
E. .V. Park and J. Howlakd {Bui Johns llopichis Hasp.. 32 (1921), No. 339, pp. 
3^1-344, 4). — From radiographic evldeim^ in some 50 cases of rickets, the 

authors have become convinced that cod liver oil is a sr)eciflc for rickets. The 
change in the bones resulting from the administration of the oil is not notice- 
able at once, but is readily demonstrable in about a month. In two or three 
months so much infiltration with salts has taken place that the extremities of 
the hones, except for deformities, are practically normal. 
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The blood and blood vessels in guinea i^g scurvy, G. M. Finolay (</oar. 
Path, and Baot, 2J^ (1921), No, 4, pp, 446f^4SS ). — In the present investigation 
particular attention has been paid to the changes in the blood and vascular 
systems in guinea pigs rendered scorbutic by ah ad libitum diet of oats and 
bran, with the addition of 60 cc. of autoclaved milk per diem. Twenty-four 
animals varying in weight from 250 to 400 gm. were given this ration, while 
6 serving as controls received in addition 6 cc. of orange Juice dally. Of the 
animals receiving the scorbutic diet 12 were killed at intervals of 48 hours 
beginning with the second day of the experiment, while 12 were allowed to 
develop well marked clinical symptoms of scurvy. Six of these were killed 
before and 6 during the terminal semicomatose stage. 

Red cell counts made simultaneously on blood obtained from the small 
vessels at the margin of the ear and directly from the heart of animals with 
<Mitiite chemical symptoms of scurvy showed a much greater reduction in the 
numbers in the heart blood than in the capillaries. This Is thought to indicate 
that in the later stages of guinea pig scurvy there occurs a stagnation in the 
capillaries which would result in insufficient oxygenation of the tissues. 

Examination of the vascular system showed dilation of the heart in 8 out of 
12 animals dying from scurvy, the dilation being on the right side alone in 
all but 2 cases. Hypertrophy of the heart muscle was not encountered. 
Microscopically the muscle fiber showed loss of striation, but there was never 
any fatty degeneration. The interstitial connective tissue appeared edematous 
in places, the capillaries were congested, and in 5 cases there was definite 
hemorrhagic infiltration of the heart wall. The larger arteries and veins 
showed no abnormality, but the capillaries and smaller veins showed definite 
pathological changes consisting of degenerative changes in the lining en- 
dothelium, extreme congestion, fine edema of the tissues surrounding the ves- 
sels, and hemorrhagic areas in close relation to the capillaries. 

The earliest signs of hemorrhage were found microscopically in a guinea pig 
killed after 12 days on the scorbutic diet, the hemorrhages occurring in minute 
areas In the muscles at the back of both knee-joints. By the fourteenth day 
the hemorrhages became visible to the naked eye at the knee-joints, in tlie 
axillae, and at the costochondral junctions. Hemorrhagic foci were most 
common in the kidney, bladder, intestine, liver, adrenal, bone marrow, and 
spleen in increasing order; were rare in the lungs, thyroid, pancreas, and 
pituitary ; and were never seen in the central neiwous system of the adult, nor 
in the thymus, lymphatic glands, testicle, and ovary. 

The author concludes that the essential lesion in scurvy is the interference 
with the nutrition of the capillary endothelium, resulting In stagnation of the 
blood in the capillaries, followed by insufficient oxygenation and death. The 
occurrence of hemorrhage is considered merely incidental to the wearing out 
of the intracellular substance. 

A note on experimental scurvy in the rabbit, and on the effects of ante- 
natal nutrition, G. M. Findlay (Jour, Path, and Bact„ 24 (1921), No, 4* PP* 
454f 4^5, pi, I).— Attempts to Induce scurvy in 6 adult rabbits by feeding them 
oats, bran, and water are reported. On this ration the rabbits gradually lost 
weight but developed no external signs of scurvy. Three which were con- 
tinued on this diet died after 31, 41, and 63 days, respectiv^y. The post- 
mortem examination of these animals showed extreme congestion in the in- 
ternal organs but no hemorrhages. Two rabbits which were still alive at the 
end of 63 days, but had lost 37.3 and 35.4 per cent of their body weight, re- 
spectively, were then given 10 cc, of swede Juice per day in addition to the 
oats-bran diet, with a resulting rapid gain in weight and improvement. In gen- 
iiral condition. 
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Two of the female rabbits which became pregnant during the course of the 
experiment gave birth, one to 8 and the other to 4 young. All of these were 
bom dead and showed typical congestion of the knee-joints with signs of hem- 
orrhage into the tissues surrounding the joints. 

The author concludes that the nonsusceptibility of the rabbit to scurvy must 
be looked upon as relative rather than absolute. 

Further experiments on the preservation of lemon Juice and prevention 
of scurvy, P. W. Bassbtt-Smith {Lancet [Londoiil, 1921, II, No. 7, pp. S21, 
S22, figs. 2). — A further test of the stability of the antiscorbutic vitamin in 
the lemon Juice tablets previously described (E. S. II., 45, p. 167) is reported. 
Similar tablets were found to retain their antiscorbutic properties after storage 
for over 12 months at room temperature. Commercial lemon juice prepared from 
the whole fruit at Messina and specially protected from heat was found to 
have lost all Its antiscorbutic properties when tested on its arrival in England. 
A second sample of lemon Juice preserved with sodium metabisulphite gave 
equally poor results, thus confirming the work of Davey (E. S. R., 45, p. 869). 

The author also reports that the Juice from commercially canned tomatoes 
was effective in 4-cc. doses both as a pr<»phylactic and a curative ageut in 
guinea pig scurvy. 

Chemical factors in fatigue. — I, The effect of muscular exercise upon 
certain common blood constituents, X. W. Rakestraw {Jour. Biol. Chem., 
47 {1921), No 3, pp. 565-591). — ^An investigation conducted on 21 human subjects 
is reported of the change produced In several constituents of the blood by severe 
muscular exercise of two types — a short strenuous effort of running up and 
down two flights of stairs until exhausted, and the more prolonged but less 
violent exercise of bicycle riding at considerable speed. 

The first form of exercise invariably increased the blood sugar concentration 
in both the plasma and corpuscles, while the longer period of exercise was 
accompanied by a drop in blood sugar greater in the plasma than in the whole 
blood. Both kinds of exercise were accompanied by a small increase in uric 
acid, greater in the plasma than in the whole blood, and a slight increase in 
total creatinin, but no change in preformed creatinin. Short strenuous ex- 
ercise had no effect upon urea or nonprotein nitrogen, but longer work in- 
creased both slightly, in whole blood as well as plasma. There were no con- 
siderable changes in the total blood volume during the muscular exercise. The 
specific gravity, hemoglobin, and the number and relative volume of corpuscles 
increased during the periods of exercise, and the viscosity of the whole blood 
lucreased considerably and that of the plasma slightly. 

“Incomplete data are given suggesting that the total nitrtygeii is increased 
in the blood by exercise and that urea, nonprotein nitrogen, and uric acid con- 
tinue to increase for some time after a work period, while the sugar concentra- 
tion, on the other hand, returns to normal within two and one-half hours.*' 

ANIMAL PBOLUCTION. 

[Work in animal husbandry 1 {Kansas Sta. llpt. 1920, pp. 26-28, 30-32 ). — 
The results of an experiment on the feeding value of alfalfa hay cut at different 
stages of growth showed that the rate of gain by the calves fed and the feed 
efficiency of the hay declined as the cutting was deferred. The gains ranged 
from 0.46 lb. per day by calves fed hay cut at the seed stage to 1.07 lbs. for 
those fed hay cut at the bud stage. The coefficients of digestibility of the 
four kinds of hay used are reported. 

In swine nutrition studies results secured with rats agreed with those ob- 
tained with the first generation of swine and indicated in general that both 
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corn ami tankage and kafir and tankage are iaadequate» and that the addition 
of alfalfa to the ration of kafir and tankage makes the diet adequate for both 
growth and reproduction. 

Results thus far secured in a study of factoi*s Infiuencing the composition 
of body fats indicated that the unsaturated fatty acids of the feed are deposited 
in the body fat, while the short-chained fatty acids are not, and that the body 
fat produced by a high protein diet differs from that produced by a low protein 
diet 

The nutritive value of cattle feeds. — II, Oat by-products for farm stock, 
J. B. Lindsey and C. L. Beals (Mas^a^husettfi i^ta. liuJ, 200 iJ920), pp. il7- 
J35; pop. 6d., pp. 10, figs. 2 ). — This buUetiiL the second of a series on the 
nutritive value of cattle feeds (E. S. B., 44, p. 670), presents the results of an 
investigation of the composition and digestibility of oat by-products and of the 
feeding value of oat feed, a mixture of approximately 80 per cent of oat hulls 
and 20 per cent of middlings and dust constituting the residue from oat meal 
mills. The analytical results, together with those secured in digestion experi- 
ments with sheep, horses, and dairy cows, are given in tables. 

The results indicated that an average quality of oat feed contains 5 to 6 per 
cent of protein, about 2 per cent of fat, and not over 27 per cent of fiber. In 
the digestion experiments the digestibility of oat feed fell a little below that of 
hay, but the feeding trials with dairy cows showed it to be slightly superior in 
the production of milk. Feeding 5 to 6 lbs. dally of oat feed in place of a like 
amount of liay to horses gave quite satisfactory results, and the addition of 
1 lb. of cottonseed meal daily in the grain mixture seemed to have a favorable 
effect. It is concluded that from C to 8 lbs. of oat feed well moistened may be 
fed daily to mature cattle, proportionately less to young stock, and about to 6 
lbs. daily to horses. 

[Inheritance in Orthoptera and in guinea pigs] {KamoH Sta Rpt. 1920, 
pp. S9i 40 )- — A brief report of progress Is presented, and the work of tlic past 
year is noted. 

Varied matings are reported as resulting in several new linkages in the genus 
Apotettix. As many as four different characters were linked Into a single indi- 
vidual so as to breed true. It is stated that these linkages occur on a definite 
percentage basis and can be predicted as certainly as Mendellan segregation. 

Studies with guinea pigs did not disclose positive evidence that defects such 
as congenital blindness, absence of toes, and certain other characters are inher- 
ited. Two new inbred generations of guinea pigs did not show any decrease in 
vigor, fecundity, or size. 

Cattle feeding. — XVII, Winter steer feeding, 1920—21, ,J. H, Ski.nnh*. and 
F. G. Kino {Indiana 8ta. Bui. 265 {1921), pp. 24; pop. ed., pp. 8 ). — The feeding 
experiments here reported were undertaken in continuation of work previously 
noted (E. S. R., 43, p. 869), to determine the value of the quantity of com and 
of a protein supplement In the ration for fattening steers when they are fed 
with com silage or corn-soy bean silage. Of seven lots of 10 steers each, in a 
feeding trial lasting 130 days, lots 1, 2, 8, and 4 received a basal ration of com 
silage, clover hay, and cottonseed meal. Lot 1 was given in addition, during the 
last 50 days of the trial a full feed of corn, lot 2 received no corn, lot 8 a half 
feed of corn during the entire period, and lot 4 a full feed of com during the 
entire period. Lot 5 was fed like lot 4, excepting that it received cornnsoy bean 
silage Instead of com silage. Lot 6 received corn-soy bean silage, and lot 7 
com silage, their rations being the same as those of lots 5 and 4, respectively, 
with the exception that no cottonseed meal was fed. The principal results of 
thd experiment are summarized in the table following. 
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Summary of results of a steer feeding es^periment, December 16, 1920, to 

AprU 25, mi. 


I-»ots. 


Average daily feed per steer. 


SheUed 

com. 


Pounds. 

4.78 




5 65 
11.25 I 
11.23 ; 
11.39 1 
11.33 i 


Pounds. 

2.44 

2.44 

2.44 

2.44 

2.44 


Pounds. 

39.70 

46.00 
36.83 
31.65 

31.01 
31.95 
31.06 


ecr. 

Clover 

hay. 

Average 

daily 

gain. 

Cost 
of gain 
per 100 
pounds. 

Pork 

pro- 

duced. 

Pounds. 

Pounds. 


Pounds. 

2.12 

2.66 

16.75 

345 

2.54 

2.28 

6.70 

3ia 

2.08 

2.35 

7.73 

485 

1.32 

2.72 

7.93 

585 

1.40 

2.71 

7.94 

605 

1.74 

2.31 

7.70 

589 

1.73 1 2.27 

7.76 

635 


The C'OHt of p:ain per 100 lbs. is based on the followin^r prh^es: Corn 50 ct». 
per bushel, cottonseed meal $?55 i>er ton, <*lovt‘r bay $14 per ton, and silage $4 per 
ton. The rations Including a full feed of corn as’compared with those without 
corn or with only a half feed prodii(‘ed the more rapid and more ec^onomlcal 
gains. Owing to market conditions none of the lots gave profitable results. The 
gains of hogs were in proportion to the grain fe(i. The u.se of cottonseed meal 
showed an increase in rate and also in cost of gain, but T)roduced an increase in 
the value of the finished <*attle sulllcient to make It profitable. 

Dressing and cutting beef on the farm, M, I>. Hkiseu {loir a S!ta. Circ. 72 
{1921), pp. 26, figs. 29). — Petaileil directions are given for the selection of beef 
for killing, the killing and dressing oi)erations. and the cutting of the beef car- 
cass, with suggestions as to the care and use of the offal and trimmings. 

Dressing and cutting lamb and mutton on the farm, M. T>. Hklskb {loira 
Sta. Circ. 71 (1921), pp. 16, figs, 24). — The operations of killing, dressing, and 
cutting Iamb and mutton are described In detail, with suggestions as to the tools 
require<l, tin* logical order of procedure, and the u.se of certain parts of the car- 
cass and their preparation. 

Sheep feeding. — X, Fattening western lanihs, 1019^20 and 192D-*21, 
J. H. Skinner and C. M. Vestal {Indiana Sin. Bid. 256 {192t), pp. 16. fig. t; 
pop. ed.. pp. 8, fig. 1). — In c<mtinuution of previous work (K. S. U., 43, p. 375), 
two feeding trials with eight lots of 25 lambs each were conducted from October 
to January, ending in 1920 and 1921, respectively. The ration consisted of 
shelled corn 4 or 7 i>arts to 1 part of cottonseed meal or linseed meal with corn 
silage and clover hay or oat straw. The lambs were fed twice daily. After the 
grain had been eaten silage was fed in amounts that would be cleaned up In 
about an hour and then clover hay or oat straw was given to last ui> to the next 
feeding time. The Iambs were started on whole oats, gradually replaced by the 
other concentrate.s during a period of 2 wei^ks, and the grain was gradually in- 
creased to full feed at the end of 8^ weeks. One lot otherwise fed 1 part of 
cottonseed meal to 7 parts corn received 0.25 lb. of cottonseed meal per head per 
day for the first 40 days w'hen no corn was fed, and another lot receiving the 
limited feeding of shelled corn with silage and clover hay received the same 
quantity of cottonseed meal as the lot before mentioned. 

In each feeding test the lot fed shelled ('em 7 parts and cottonseed meal 1 
part with corn silage and clover hay gave the most profitable returns. All lots 
receiving a full feed of concentrates were in marketable condition at the close 
of 100 days in the first and of 80 days in the second experiment, but the two 
lots receiving limited amounts of com as indicated above were not fat enough 
for market at that time. The lambs fed clover hay made more rapid gains, con- 
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i^uiwed less feed to produce their gains, were valued liighcr at the finish, and 
were more profitable than the lambs fed oat straw. In a similar manner cotton- 
seed meal as compared with linseed meal proved slightly the higher in feeding 
value, and liberal amounts of these protein concentrates in three out of four 
trials gave belter results than those secured with restricted amounts. 

The Angora goat, G. P. Williams (17. S. Dept Agr,, Farmers^ Bui. 120S 
iJ92J), pp. 26, figs. 12). — ^The history of the Angora goat is reVlewed, the dis- 
tribution in the United States is outlined, the present type of the breed is de- 
scribed, and the management of goats on the range is discussed in detail. The 
grading of mohair is described, and the different qualities or characteristics of 
the product are defined. Notc» are given on the diseases and insects affecting 
goats. 

[Feeding trials with fattening pigs], G. A. Brown {Michigan Sta, Rpt, 
1920, pp. 2S0, 231). — The results of three feeding trials to determine the relative 
efficiency of corn, barley, and rye, alone and in combination, with digester 
tankage as a protein supplement, concluded during the year, are summarized 
in a table without comment. The highest average gain per pig, 1.56 lbs., was 
secured with corn and tankage, and the next highest with corn, rye, barley, 
and tankage. The ration of rye, middlings, and tankage ranked first in the 
lowest quantity of feed per pound of gain with 4.57 lbs., being followed by 
corn and tankage with 4.77 lbs., but it stood last in average dally gain per pig. 

[Work in the poultry department] (Kansas Bfa. Rpt. 1920, pp. 34, 35 ). — 
A comparison of common grains as the sole source of feed for day-old chicks 
showed that wheat gave slightly better results in connection with weight than 
those obtained from corn, kafir, or oats. The use of cabbage gave fairly good 
results as a vitamin source, ranking in this regard above carrots. The feeding 
of tomatoes failed to prevent leg weakness. The use of commercial chick feeds 
made up partly of weed seeds was found undesirable. The vitamin content 
of eggs was shown to be dependent on the vitamin content of the feeds fed the 
hens. 

Final report of the second western Washington egg-laying contest, Mr. 
and Mbs. G. B. Shoup {Washington Sta., West. Wash. Sta. Bimo. Bui., 9 
(1922), No. 6, pp. 89--95). — ^The winning pen of five White Leghorns Is reported 
as making the high record of laying 1,384 eggs during the year. Of the 79 
entries in the contest, 7 pens laid each over 1,300 eggs and 21 pens each 
over 1,200 eggs. The performance of the different pens of 5 birds each is 
reported in a table. 


BAIBT FABMUfO-^DAIBYING. 

[Work in dairy husbandry] (Kmisas Sta. Rpt. 1920, pp. SO, 3i).— A brief 
rei)ort is given covering work on Sudan grass as a pasture for dairy cows 
noted from another source (E. S. B., 43, p. 176). In feeding silage to dairy 
cattle, whole kafir and whole cane silage gave slightly better returns than 
were secured from the use of kafir stover silage and of cane stover silage. 
Of the two kinds of stover silage, that made from cane stover gave slightly 
the better results. Feeding cattle with silage made from wild sunflowers 
proved unsatisfactory. Feeding ground cane seed to five dairy cows during 
three dO-day periods did not depress milk production or produce other unfavor- 
able effects. 

The milk cows fed continuously on a practically vitamin-free ration consisting 
of pearl hominy, tankage, cottonseed meal, and wet beet pulp was much lower 
in fat-soluble and water-soluble vitamiiis than the milk from cows fed ordinary 
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rations. A similar clifferenco regarding antlscorlwtle vitamins was not ob- 
served. 

The colorimetric hydrogen-ion determination as a means of studying 
biological changes in dairy products, L. H. Cooi.kdok (Michigan Sta. Tech. 
BuL 62 (1921) i pp. 20 f figs, 4 ), — This bulletin calls attention to the possibilities 
of applying the pH method, previously reported and described (B. S. R., 43, p. 
615), for the determination of biological changes in market milk and other dairy 
products. The technique for determining the keeping quality of milk by the 
method and the apparatus devised at the station for its simplification are de- 
scribed and the results of experimental work in judging the keeping quality 
of milk by means of this and other methods are presented. A plan of grading 
milk and of paying a bonus for milk with unusual keeping quality is outlined. 

The tabulated results indicates how the score of milks tested by the pH 
method compares with the bacterial count and with the actual keeping quality 
as judged by tasting after storing the milk for 24 hours at 21®C\ A re- 
arranged summary of the results shows that the average bacterial count checks 
up quite closely witli the score based upon rate of change In H-ion concen- 
tration. It is pointed out that there are many individual cases in which a high 
bacterial count did not indicate poor keeping quality nor a low bacterial count 
always good keeping quality. It is not claimed that the pH method checka 
closely with the bacterial count, but only that the results show that it checks 
in a general way, and that it checks very well with the actual keeping quality 
of the milk. 

A comparison of the a<‘tual keeping quality of 115 samples of milk with 
results obtained by applying the reductase test, the pH test, and the bacterial 
count gave results very much in favor of the pH test. 

The microscopic study of bacteria in cheese, (1. J. Hucker (New York 
fiiate Sta. Tech. Bui. 87 (1921), pp. S-ll, pi. 1) — Previously noted from another 
source (E. S. R., 46, p. 177). 

VETEEINAET MEDICINE. 

Army veterinary service in war, J. Moore (London: 11. ir. Brown^ 1921^ 
pp. [ill -f 131, pis. Id, figs. 2). — In tlie first part of this wurk, the author, who 
is director of veterinary services in India and late director of veterinary serv- 
ices, British Expeditionary Force, in France. 1914-1919, deals with the organi- 
ssation and function of the army veterinarj^ service in the war. The parts fol- 
lowing deal, respectively, with the wastage of animals in war, army veterinary 
service as an instructional agency, the merits and demerits of the various 
breeds of animals used In war, economy to be effected in the disposal of ani- 
mals wasted by war, and extracts from official dispatches. 

Report on the operations of the veterinary sanitary service of Paris and 
the Department of the Seine during the year 1920, H. Martel (Serv. V^t. 
Sanit. Paris et D4pt. Seine^ Rap. Op^r., 1920, pp. 187, flgs. 4). — This Is the usual 
annual report (E. S. R., 45, p. 478), covering the work of the year 1920 and 
Including much statistical data. 

Report on the veterinary service of Saxony for 1910 (Ber, Veterin&rw. 
Preistaat Sachsen, 64 (1919), pp. V-i-209). — This is the usual annual report 
dealing with the occurrence of di.seases of domestic animals, meat inspection 
work, etc. 

Annual report of the Bengal Veterinary College and of the Civil Veter- 
inary Department, Bengal, for the year 1920—21, A. Smith and P. J. 
Kkr (Bengal Vet. Col. and Civ. Vet. Dept. Ann. Rpt. 1920-21, pp. 4+//-f7-f 
JX+e).— This is the usual annual report (E. S. R., 45, p. 382). 
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Anitufil report ot the OItII VeteriiiArjr Department, Bihar and Orissa, 
for the year 1920—21, P. B. Rii^y (Bihar and Orissa Civ. Vet, Dept, Aim, 
Rpt,, pp, pi, 1 ), — This is the usual annual report 

(E. S. R., 45, p. 177). 

Annual administration report of the Bombay Veterinary College and 
Civil Veterinary Department in the Bombay Presidency (including Sind) , 
1920—21, G. Tayloe, J, L. Rieu, and J. H. G. Jehbom (Bombay Vet, Col, and 
Civ, Vet, Dept, Ann. Admin. Rpt„ 1920-^1, pp. 414-2). — This is the usual annual 
report (E. S. R., 45. p. 382). 

Daws relating to the department of animal industry ([Lansing: Mich. 
Dept, Anim, Indius.], 1920, pp. 38). — This is a compilathni of the Michigan 
statutes relating to the subject. 

Disinfecting skins and hair for anthrax, H. F. Smyth (Amer. Jour. Hyg„ 
1 (1921), No. 5-6, pp. 541-556). — The author’s studie.s have led to the following 
summary and conclusions: 

In these tests live strains of anthrax bacilli were employeil, an old labora- 
tory stock strain, three strains isolated from tannery soak vats, and one strain 
Isolated from horse liair. Especially resistant spores were obtained by pre- 
liminary growth on wheat agar. Rejuvenation of spores damaged by treatment, 
but not killed, was encouraged by subculture in dextrose-serum bouillon. In 
testing action on skins the most satisfactory method of preparing test samples 
was found to be the intraderinal inoculation of soaked stpiares of skin with 
saline suspensions of anthrax spores. The lime sonk^ of 5 per cent of OaO 
permitted by the Bureau of Animal Industry regulations proved to be unreliable, 
even after a 72-bour exposure. 

“The Schattenfroh method of soaking skins in 2 per cent HOI and 10 per 
cent NaCl soiution for 48 hours at room tempHjrature gave uniformly good 
results if carried out under conditions similar to those employed in the tannery, 
and produced skins that could be made into satisfactory leather. Anthrax 
infested horse hair can be satisfactorily disinfected by several methods: (1) 
By steam under prt'ssure in the autoclave (15 lbs.) for 30 minutes, (2) by dry 
heat — ^200* P. for 24 hours (but not 200* for 15 minutes as permitted by the 
Bureau of Animal Industry), and (3) by forinaldebyde us used In England. 
Cyllin disinfectant in the strength and under the conditions certified in England 
will not kill anthrax si)ores.“ 

A bibliography of 15 literature references is appended. 

Borne characteristics of Bacillus chauvaei, L. W. (xoss, R. E. Barbaein, 
and A. W. Haines (Jour, Infect, Diseases, 29 (1921), No. 6, pp. 615-629, figs. S ), — 
This paper deals with the morphological and tnilturai characteristics of B. 
chauvaei as determined by a study of 15 strains of the orgauism-— 14 Isolated 
from field cases of blackleg in Kansas, Michigan, and Iowa, and 1 from Infected 
muscle received from the Bureau of Animal Industry, U. S. D. A. ; the isolation 
of B, chauvaei from Infected muscle; Its pathogenicity for various species of 
animals ; and the value of various immunological tests as means of identification 
of the organism. 

The failure of pure cultures of B. chauvaei to grow on 2 per cent glucose agar 
Is considered to be the most important criterion for judging the purity of the 
culture. To isolate the organism from Infected muscle, a small piece of the 
material is macerated in sterile salt solution and a few cubic centimeters of the 
suspension drawn into a capillary pipette and heated at 00* G. for 45 mlputes. 
Heated and unheated portions of the suspension are seeded on liver agar, 2 
per cent glucose agar, and Hlbler medium in varying dilutions. A guinea pig 
is injected subcutaneously with 1 cc. of each suspension. After incubation at 37* 
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for from 18 to 24 hours characteristic colonies from the liver agar tubes are 
planted again in liver agar, glucose agar, and Hibler medium. This is re- 
peated until the purity is assured by morphologic study, failure to grow in 2 
per cent glucose agar, animal inoculations, and protection tests. If the inocu- 
lated guinea pig dies in less than 16 hours, death is probably due to a more 
invasive organism than B, chauvaei such as Vibrlon aeptique, but by immunizing 
the guinea pigs against V, sepiique and not B. chauvaei death usually results 
from blackleg and the organism may be isolated In this way. 

The guinea pig Is considere<l the animal of choice in the experimental study 
of B, chauvaei. Cultures which have a high virulence for guinea pigs are 
fatal to mice, although much higher doses are required to kill the latter. 
Pigeons are also much less susceptible to blackleg than guinea pigs. Sheep are 
apparently somewhat refractory to natural infection but can be infected with 
large doses of virulent cultures of B. chauvaei. Kids may be fatally lnfecte<l 
with pure cultures of B. chauvaei. 

Protection tests with antiblackleg serum indicate a marked specificity for 
B. clm/uvaei. It is also possible that the agglutination reaction may be of use 
in the identification of this organism. 

The toxin of blackleg and toxic endocarditis, E. Ravenna (C/m. Tei., Kass. 
Polizia. Banit. e !g. [Milan], (1921), No. 9-10, pp. 237-256, pi. 1 ). — In this 
pui>er evidence is presented that the bacillus of blackleg elaborates in broth 
culture exotoxins whi(‘h are filterable through a Rerkfeld filter, and that tbese 
toxins on Intravenous in.|e<‘tion into guinea pigs are capable of producing a 
typical toxic emlocarditis. This is tlnnight to ac(‘ount for the endocarditis 
olhserved in cattle afliicted with l)lackleg. 

The serum simultaneous method of inoculation against rinderpest, 
\V, A. Pool {Apr. Research hint. Puna Bill. 120 {1921), pp. 7 ). — This publication 
consists of detailwl directions for tlie serum simultarieous method of inocula- 
tion against rinderpest, applicable to conditions In India. A table is given of 
tlie re(‘ommended doses of .serum in cubic centimeters per 6<X) lbs. b<aly weight 
for cattle of different brwds, the amounts varying from 30 cc. for cattle of the 
native Harlana bn*ed to from 250 to 300 oc. for purebred Ayrshire cattle, 
line CO. of virulent blood is used for cattle of country breeds and i for 
purebred and crossbred. 

Attention is called to the possible danger of piroplasinosis as a coinplication 
of the rinderpest reaction. It Is advised that as a method of prevention tem- 
perature ciiarts for each virus producer should be maintained and tlie blood 
smears from each animal examined daily from tlie lime tlie temperature reac- 
tion l>egins until the blood is used. If the animal proves to be infected with 
piroplasmosis its blood should not he employed. Blood sna^ars should also be 
made of any inoculated animal showing high temi)erature, and any animal 
showing piroplasinosis should l>e given an intravenous injection of 20 cc. of a 
saturated solution of Trypan blue in 0.8 per cent salt solution per 100 lbs. 
of body weight# 

It is stated that in the course of 5,000 inoculations of animals carried out 
under the direction of this laboratory in all parts of India, the total mortality 
has been under 0.8 per cent. 

Suggested model time tables are given for inoculating a herd when virus 
producers have to be inoculated and when the virulent rinderpest blood can be 
obtained in bulk. 

Seram prophylaxis and serum therapy for tetanus (with directions for 
its practical application to horses), P. C. Baboklli (Clin. Vet., Rattg. Polizia 
8anU. e Iff. [Milan], 44 {7921), No 8, pp. 205-220). — A general discussion. 
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Fixation reaction (the Bearedka antigen) and tiiherculosiB« J. Rieux and 
Bass {Ann. Jmt, Pasteur, S5 (1921), No, 6, pp. 37&-S87), — Omplement fixation 
tests with the Besredka antigen, conducted on the sera of 425 patients with 
tuberculosis in varying degree and with no signs of tuberculosis, are reported 
and discussed. 

The author concludes that the reaction is specific for tuberculosis, with the 
exceptions that positive results may be given by syphilitic sera and the sera of 
I)ersons afflicted with malaria, and that negative results may be given in tubercu- 
losis of verj’ recent origin and In certain rapidly developing types of tuberculos.s. 
Compared with other methods of diagnosis, it is considered intermediate between 
the tuberculin reaction and the direct test for tubercle bacilli — less harmful and 
more specific than the former, and more prompt than, and as specific as, the latter. 

The Intradennal tuberculin test with supplementary notes, E. K. Dex- 
FLiNOEB (Vet. Alumni Quart. [Ohio State l/ntr.], 9 (1921), No, 1, pp. 12-15 ). — 
Practical directions are given for the lutplication and interpretation of the 
intradermal tuberculin test. 

Recording tuberculin tests, with reference to the Intradermal and 
ophthalmic tests, M. H. Reynolds (Jour, Amer. Vet, Med. Assoc., 59 (1921), 
No. 2, pp. 191-197, fig. 1). — A list of abbreviations and symbols for use in record- 
ing tuberculin tests is given, with an accompanying illustrative chart of an actual 
record made with the use of these symbols. 

The rfile of the bovine type of tubercle bacillus in human tuberculosis^ 
C. Kritmwiede (Intemafl. Assoc. Dairy and Milk Jnsp. Ann. Rpt., 8 (1919), pp. 
167-175), — This paper, presented at the eighth annual meeting of the Inter- 
national Association of Dairy and Milk Inspectors at New York City in Decem- 
ber, 1919, is based upon investigations conducted by the New York Department of 
Health. An earlier account by Park and Krumwiede has been noted (K, S. K.. 
27, p. 885). 

The struggle against bovine tuberculosis in the United States: Accred- 
ited herds, L. Panisset (Rev. Gdn. MM. V^t., SO (1921), No. S57, pp. 505-51S ). — 
This is a description of the accredited-herd plan of the Bureau of Animal In- 
dustry, U. S. D. A. 

Tuberculosis of equines and its importance in tuberculosis eradication 
by the accredited-herd plan, F. Boerneb, jr. (Jour. Amer. Vet, Med. Assoc., 
59 (1921), No. 2, pp. 184-190, figs. 3).— A brief summary is given of four cases 
of bovine tuberculosis in horses which had been pastured with cattle. The 
possibility is pointed out of such animals becoming dangerous spreaders of the 
disease, and it is recommended that exiwsed horses be subjected to the tuber- 
culin test. 

The diseases of the genital organs of domestic animals, W. L. Williahe 
(Ithaca, N, Y.: Author, 1921, pp. XVIII^856, pis. 8, fm. 243).— The several 
chapters of this work, which was compiled with the collaboration of W. W. 
Williams, deal, respectively, with (1) diseases and defects of the genital or- 
gans not attributed to infection (pp. 1-238) ; (2) tumors of thie genital organa 
(pp. 289-277) ; and (3) Infections of the genital organs (pp. 278-839). 

Further studies on the pathology of the reproductive organs in sterility 
K. T. Haliman (Michigan Bta. Rpt, 1920, pp. 1888-5^3).— This is a report of 
studies of cases from four herds of cattle in which abortion had been a more 
or less serious problem for six to eight years, conducted in collaboration with 
the department of bacteriology. Of the 11 cases reported upon, all except two 
were clinically sterile, while one was slaughtered because of a periuterine 
abscess and another because of abortion about seven weeks before. The re^^ 
suits have been summarized by the author in part as follows ; 
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*‘The anatomical alterations of the uterine mucosa vary in the different 
animals from slight fibrous thickening of the transverse cervical folds with 
no apparent alterations of the corporal and cornual mucosae to an atrophic 
endometritis. The lesions observed in varying degrees in the different cases 
are mucoid degeneration of the superficial epithelium, local and diffuse fibrosis 
of the uterine rancosae, leucocytic infiltration of the stroma and gland laminae 
and degeneration and disintegration of the glandular epithelium with diminu- 
tion in the number of glands. 

“ In the majority of cases the anatomical alterations are comparatively few, 
and It Is hardly conceivable that failure to breed was the result of loss of func- 
tional tissue of the uterine mucosae. Of course, It is not known to what extent 
the uterine mucosa may be anatomically altered and yet remain functional, 
but it may be logically assumed that considerable alteratioas are necessary to 
render the uterus permanently sterile. Surely some fibrosis of the mucosae 
with some loss of uterine glands should not render the uterus functionally in- 
active. This is not nature’s way. Theoretically, before arriving at a conclu- 
sion — and conclusions can not he drawn until more data are available — we 
must distingnlsli between the sequelae of an active condition and the effects 
of a condition still active. Judging from olterations of other functional organs 
considerable of the former are Cf)mpallble with functional activity. This 
thought suggests two proldenis of research that are vital to the solution of the 
cause of sterility, viz, the alterations of the secretions and their effect on the 
male and female sexual cells because of an active morbid condition of the 
uterine mucosae and, second, the effects of such a condition on the cyclic func- 
Tlonnl activity of the ovary.” 

Morphological and physiological studies on the musculature of the ma- 
ture Graafian follicle of the sow, M. S. and A. F. Oitttmacher (Hul Johw ^ 
Hopkins Hasp., S2 (1921), No, S70. pp. pi /, fiffs, 4>. .-‘*The theca 

externa of the Graafian follicle of the sow contains an abundance of typical 
smooth muscle cells. Autonomic nerves with typical motor endings are found 
In Juxtaposiltion to these muscle cells. The musculature of the ovary and its 
follicles has a double Innervation, the true sympathetics acting as inhibitory 
and the parasympathetlcs as excitatory nerves. This innervation is similar 
to that of the musculature of the intestine. The rupture of the follicle is 
not produced solely by an increase In the arterial tension of tlie follicular 
vessels.” 

Researches regarding epizootic abortion of cattle, .1. M’Fadyf:ax (Jour. 
Compar. Path, and Ther.. J// (1921), Nos. 2. pp. 105-126: S, pp. 191-211).— Thi^ 
continuation of investigations previously noted (E. S. R., 45, p. 588) gives the 
details of studies made of seven additional herds. 

Bovine abortion and its control, J. T. Edwards (Vcf. Rrr . n. ser., 1 (1921), 
Nos. 57, pp. 721-784: 58, pp. 739-748). — ^Thls paper consists of an extensive ami 
critical review of the literature on contagions abortion In cattle. 

Results from Immunizing cattle against abortion, F. B. Hadley (Jour. 
Amer. Vet. Med, Assoc., 60 (1921), No. i, pp. 26-38, fip. 1). — ^The results are 
reported of vaccinating cattle against abortion In Wisconsin during 1919 and 
1920 with vaccine prepared from living abortion bacilli by the method pre- 
viously described (B. S. R., 43, p. 82). A total of 474 cows and heifers was 
vaccinated, of which 439 were available for data, the rest having failed to 
breed, having been sold, or died. Only 14,1 per cent of the vaccinated animals 
aborted, while of the 101 controls 81.2 per cent aborted. Of 127 unbred heifers 
vaccinated previous to conception, 77.9 per cent calved normally and of the con- 
trols only 06.7 per cent With open cows that had never aborted, the vaccination 
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was effective in 93 .8 per cent in contrast to 44.4 per cent in the oonfcroie. The 
vaccine had little value when administered to open cows that had aborted, or 
that had never aborted but were pregnant at the time of vaccination. Bac- 
terins prepared from abortion bacilli were found to have no immunizing value. 

These results are compared with similar data reported from Germany and 
England. The live abortion bacilli proved 93.5 per cent active in preventing 
abortion in England and 94.2 per cent active in Germany as compared* with 
85.9 per cent in the Wisconsin data. In England 23.4 per cent of the control 
animals aborted, in Germany 18.1 per cent, and in Wisconsin 31.2 per cent. 
Tbe author attributes these differences in results largely to the probable differ- 
ence in virulence of the infection in various places. 

Bovine piroplasmosis, H. Fraser {Vet. Kec., n. scr., 1 (1921), No. 48, pp. 
989^942 ), — This is an account of the disease as it occurs in Great Britain, 
where it is transmitted by Ixodes rk^inus and Haemophy satis punctata, and Its 
treatment. In practice flic author has found the intravenous injection of tartar 
emetic, 35 grains dissolved in 2 oz. of sterile water and repeated in 18 to 24 
hours when necessary, to be most successful. 

Trypanosomes and trypanosomiases of cattle, H. E. Hoknuy (Jour. 
Compar. Path, and Ther., 34 (1921), No. 3, pp. 211-240, fig. 1). — This ooii,si.sts 
of summaries and afM'ounts of the diseases caused by six species of pathogenic 
Trj’panosoma, namely, T. c<mgolcnsc Brod., vivux YAc , T. uuifonuc Bruce 
T. cransi Stc*el, T. gamhiense Dut.. and T. hrucci P. & B. A bibliography of 
live pagCMs is included. 

A stndy of the literature concerning poisoning of cattle by the prussic 
acid in sorghum, Sudan grass, and Johnson grass, H. N. Vinall (Jour. 
Amer, *Voc. Agron., 13 (1921), No. 6-7, pp. 267-280). — This is a review of the 
present status of knowledge of the subject, based upon the literature, with a list 
of 22 references. 

[Abortion in sheep], I. F, Huudleson (Michigan Ufa. Itpt. 1920. pp. 252, 
253). — ^An epizootic of abortion in sheep at a farm near Union City, Mich., la 
reported which was apparently due to an organism other than the Bacterium 
abortus of bovine abortion. Cultures made from the stomach contents of the 
fetus and the uterine exudate of a guinea pig which had aborted following 
inoculation with the uterine exudate from an aborting ewe showed the presence 
of an oval ralcroccus 0.8 to 1 micron in diameter, occurring singly or in chains 
of 2, 8, or 4. The organism was nonspore- and n(>n(‘apsule- forming, Oram- 
positive, and grew aerobically on dextrose broth and as fine colonies on slants 
of liver agar. In dextrose broth uniform cloudiness was produced by the organ- 
ism in 24 hours, with slight sedimentation at the end of 3 days, but with no 
pellicle formation. In dextrose, maltose, sucrose, and lactose media, acid but 
no gas formation resulted. A further study is to be made of this organism. 

Contagious pustulous stomatitis in sheep, M. Aynath) (Compt. Rend. 
Amd. Bd. [Paris}, 173 (1921), No. 20, pp. 950-952).— K method of vaccinating 
Iambs against contagious pustulous stomatitis is described as follows : A year- 
old lamb is Inoculated cutaneously on the under side of the leg with secretions 
from the buccal ulcerations of a diseased animal. Vesicles form on the inocu- 
lated spot about the third day. These become purulent at about the sixth 
day and after from 8 to 12 days form dried scabs. These scabs are ground 
up in a mortar with glycerin and serve as the vaccine for inoculating the lambs 
in the same manner. 

No general reaction is said to follow the inoculation, and the Iminunity 
acquii*ed through the vaccination is said to last for at least 9 months. 
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On the etiology of epizootic meningo-encephalitie (Borna dleeaae) of 
eqnlnes, R. Kratjb, L. Kantob, H. Fischer, and R. Quiboga {ZUchr. Immimi- 
tiifsf* w. Ei(ept, Ther.f /, Orig.^ 30 (1920) ^ No. 2, pp. 121-143, figs, 9; abs. in Trap. 
Vet. Bwl., 9 (1921). No. 3, pp. 174-^176). — Previously noted from another source 
(E. S. R., 44, p. 280). 

Donrine in Canada, 1004—1020, K. A. Watson (Ottfura: Canada Dept.. 
Apr., Health Anim. Branch, 1920, pp. 4^* F^illowiiifr n brief introduc- 

tion, a review and summary are given of the history, investigation, and sup- 
pression of dourine (pp. 5~9), which includes statistics of the number of horses 
destroyed (a total of 1,933) from 1904 to 1920, their value, and the compensation 
paid. The natural disease is next considered (pp. 10-14). Then follow six 
appendixes dealing with the subje<'t ns follows: Diagnosis (pp. 15. 16), dourine 
and the complement fixation test (pp. 16-35), experimental dourine (pp. 35-38), 
Trypanosoma cQUipcrdam (pp. 39. 40), regulations relating to maladie du coit 
(pp. 40, 41), and dourine rcdereiices (pi>. 41-43). 

Experiments on the active immunization of horses against glanders^ 
SchOtz and O. Waldemann (Arch. Wiss. u. Prakt. Tierheilk., 4^ (1920), No. 
3-4* PP- 172-183 ). — Attempts at the active immunization of horses against 
glanders by the u.^^e of heat -killed bacilli are rei>orted. These were on the whole 
unsuccessful, although one of the four norses treated with glanders bacilli 
killed by dry beat proved resistant to the subsequent subcutaneous injection of 
virulent glanders bacilli. The animals treated with the heat-killed bacilli gave 
tlie same malleln reaction as those suffering from the disease. 

Rtrongylid parasites of horses in the Punjab, (\ T.. Botu e.ngkr (Pam- 
siiology, IS (1921), .Vo. i, pp. 313-326. pys. — Notes are presented on 21 
species observed by the author, which compose the majority of the species 
of common occurrence in the Punjab. A list of 30 references to the literature 
IS appended. 

Experiments to determine the ^alue of chicken-pov vaccine, P. Doer- 
nkb, JR., and E. L. Srimns {Jour, 4mcr. Vet. Med, Assoc, 60 (1921), No. 1. pp. 
83-91 ). — This paper reports the result.s of tests condncteil by the Pennsylvania 
Burefiu of Animal Industry to determine the value of chicken-pox vaccine 
prepared as described by Beach (E. S. R., 44, p. 782). Badly infected flocks 
at four different farms were vacclnate<i with vaccines prepared from the 
scabs of diseased birds. In each case some pens were left as controls. In 
ail cases no greater improvement was shown in the vaccinated than in the 
control birds. It is jxdnted out that if all tlie birds had been vaccinated 
the conclusion might be drawui that the tre(itment was beneficial, but the 
similarity in improvement of vaccinated and nonvaccinated Indicates that 
the vaccine is of no practical value in controlling chicken pox. 

[Studies on roup] (Kamas Bta. Rpt. 1920, p. 38). — It is reported that a 
bacterial vaccine for roup and fowl typhoid has been developed. Wlien tested 
on a total of 225 birds in 12 flocks only 4 developed the disease after treat- 
ment as compared with 117 which acquired the disease before the vaccine 
was given. 

Further work on the relation betw’een adequacy of diet and immunity to 
roup has confirmed tlie conclusions previously drawn (E. S. R., 44, p. 281) 
that a diet lacking in vitamins tends to lower the vitality of chickens and 
Increase their susceptibility to roup. 

Farther observations on blackhead in turkeys, E. E. Tyzzer, M. Fabyan, 
and N. C. Foot (Jour. Tnfect. Diseases, 29 (1921), No. 3, pp. -This is a 

report of investigations conducted during the summer of 1920 in continuation 
of those previously noted (E. S. R., 43, p. 885). 
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It was determined that the causative organism as found in turkey liver 
lesions survives for at least 4 days at 5^ C., deteriorates more rapidly at 22*', 
and is immediately destroyed by freezing. As compared with subcutaneous 
inoculation, intravenous inoculation results much less frequently in infection. 
The results show that immunity is not produced by negative intravenous 
inoculation. However, it was found impossible to infect a turkey that had 
recovered from Inoculated blackhead. 

“ The treatment of the turkey by repeated subcutaneous injections of emetin 
hydrochlorid in doses sufficiently large to produce toxic symptoms fails to 
prev^t the development of subcutaneous blackhead, even though commenced 
immediately after inoculation. Of two cases thus treated, one recovered; 
but spontaneous recovery from blackhead occasionally occurs. Repeated injec 
Uons of Niagara blue and India ink (whether before or after inoculation) 
do not apparently alter the course of the disease.” 

Attempts to produce blackhead by the intestinal route show that the disease 
is not caused by the mere feeding of Infected tissues. Apparently ripe Heterakis 
ova may fail to develop when fed to young turkeys kept in a clean chamber 
and furnished with sterilized food and water, but they readily develop in 
those having access to the soil. While blackhead appears to develop quite 
constantly as the result of feeding ripe Heterakis ova, the. study of a large 
number of turkeys indicates that the disease may occur when this worm is 
rare or entirely absent from the ceca. 

“ It is also apparent that young turkeys do not develop blackhead as readily 
from tlie slow acquisition of Heterakis ova as they do from large over- 
whelming doses, such as those given experimentally. These findings suggest 
thift the invasion of the tissue by Hlstomonas in spontaneous blackhead is 
not dependent solely on the presence of Heterakis, but on pathologic conditions 
that may occur not only In association with this parasite worm but also 
quite independent of it. 

**A self-limited infection, similar to that produced In young chickens and 
pigeons, follows the inoculation of blackhead into young pheasants and guinea 
chicks. All of these species show a much more extensive tissue reaction 
to the virus than that which occurs in the more susceptible turkey. Both the 
Ihiropean sparrow and Indian Runner duck appear to be nonsusceptible.. The 
turkey embryo is apparently unsuitable as a medium for the development of 
Hlstomonas, for incubated turkey eggs were inoculated with blackhead virus 
without result. Blackhead has followed the exposure of a young turkey to 
common fowls, confirming the experience of the previous years and em- 
phasizing the importance of Isolation in rearing turkeys.” 

BXTEAl. ENaiNEEBINO. 

Practical structural design, E. McCullough {Nc/w York: U, P, C. Book 
1921, 2. ed., rev, and enl,, pp, 317, fiffft. 198). — This is a reference work for 
engineers, architects, and builders. It contains chapters on external forces, 
internal forces, problems in design of beams, girders and trusses, joints and 
connections, graphic statics, columns and structures, and semirigid frames. 

Cost keeping and construction accounting, G. E. Ross {Salem, Oreg.i 
Roes Byetem Oo„ 1919, 2. ed., pp, 171, pis, 3, ftps, i5).— This is the second edition 
of this book, which deals with cost keeping and accounting for engineering 
organizations. It contains chapters on cost accounting, essentiais of cost sys- 
tems, the account number book— its general use, the account number book— fea^ 
tures and items, automobiles and trucks, binders and forms for field and office, 
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and general information regarding Uie account number book and forms 
illustrated. 

Annual report of the Reclamation Service^ lP19->20, E. F. Drake 
(Canada Dept Int., Reolam, 8erv, Ann. Rpi., 1919^20 ^ pp. 80, pis, 2, figs, 2 ), — 
This is the annual report of the director of the Reclamation Service of the 
Department of the Interior of Canada, and includes the report of the commis- 
sioner of irrigation. 

The irrigation work in Canada during the year seems to have comprised 
numerous different lines of activity, including hydrometric surveys, investigations 
of irrigation projects, and duty of water investigations. The report of the chief 
engineer of the drainage division is also presented. Work of that division 
included tlie investigation of several projects iii Manitoba, Saskatchewan, and 
Alberta. 

Report of the select committee on irrigation projects, II. Mentz {Union 
8o, Africa, Select Com. Irrig. Projects Rpt., 1920, pp. XIV-\-127 ). — The pr<x;eed- 
ings of a .select coinniittee appointe<l to investigate certain irrigation projects 
in the Union of South Africa are presented in detail. 

Irrigation in Indlia, review for 1919—20 (India Pub, Works Dept, Irrig, 
India, 1919-20, pp, iSl-\-21-\-26, pis. 11 ). — This is the second supplementary 
rei>ort on the work, expenditures and revenues, and irrigation operations in 
India as a whole and in the various provinces during the year 1919-20, 

Administration report on the Irrigation Branch for the year 1918—19 
(Cent, Provs, and Berar [India), Irrig, Branch Admm. Rpt,, 1918-19, pp, 
— This report cover.s the activities, expenses, and revenues of the 
Irrigation Branch of the Public Works Department of the CJentral Provinces 
and Berar of India for the fiscal year 1918^-19. 

[Administration report of the Irrigation Branch of the Northwest Fron- 
tier Province, India] (Xorthuest Frontier Pror , Irrig. Branch Adfnin. Rpt., 
1919-20, pp, 2i-\-19^19’JrXXI, pis, IS), — ^I'his report includes statistical state- 
ments and accounts rtdatiiig to irrigarion, water distribution, and working of 
distributaries for the Irrigation Branch of the Public Works Department of the 
Northwest Frontier I'rovince of India for the year 1919-20, together with sta- 
tistics of revenues and expenditures up to the year 1919-20. 

The saving of irrigation water in wheat growing, A. and G. L. C. Howard 
(Agr. Research Imi, Pusa liul. 118 (1921), pp. [3]-Jc22, pi. 1, fig. 1).— This 
report has been previously noted from another source (E. S. R., 42, p. 480). 

Drainage law supplement (Minn, State Dept. Drainage and Waters, Drain- 
age Laic Sup., 1921, pp. Jfl ). — This pamphlet contains the text of the Minnesota 
drainage laws and amendments thereto affecting drainage and flood control, 
enacted by the legislature of 1921. 

The clays and shales of Virginia w^est of the Blue Ridge, H. Ries and 
K, E. Somers (Va. GeoL Survey But. 20 (1920), pp. lX+lt8, pis. IS, figs. 8 ). — 
This report outlines the distribution of the clay and .shale-bearing formations 
within tile Appalachi/m Mountains province of Virginia together with their 
possible uses. The results indicate that the Appalachian Mountains province of 
Virginia contains a greater variety of plastic material than either the Piedmont 
or Costal Plain province's, and that it includes clay suitable for common and 
pressed brick, drain-tile, hollow blocks, fire brick, etc. 

Practical use of excess sand in concrete mixtures, R. W. Crum (Engin. 
Nenvs-Reo., 87 (1921), No, 20, pp. 812-814, figs. 7).— A summary is given of a 
large number of tests of Iowa pit-run gravels to determine practical methods of 
using the excess sand therein for concrete pavements. 

P3507— 22 7 
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It was found tbat in about 85.5 miles of concrete road, in which unscreened 
pit-run gravel was used as aggregate, as good concrete was obtained as where 
screened aggregate was used. It is concluded that pavements may be designed 
from concretes using pit-run gravel or high ratios of sand to coarse aggregate 
and be equivalent to pavements made from common arbitrary mixtures such as 
1:2; 8}, provided the same standards of supervision and inspection are main- 
tained. 

Studies on cooling of fresh concrete in freezing weather, T. Toshioa 

{111 Univ. Bngin. Expt, Sta. BnL IBS {1921), pp. 6S, figs, 19 ). — Studies on the 
length of time required for concrete of a given temperature to lose its heat and 
become cold enough to freeze when it is exposed to temperatures lower than the 
freezing point of water are roporttnl, which iucludetl the determination of the 
values of diffusivity and the ratio of omissivity to the coefficient of thermal 
conductivity for freshly placed concrete. Some experiments were also made on 
the protective effect of coverings, and a number of applications of the experi- 
mental data are presented. 

From the experiments on cooling of fresh concrete and rise in temperature 
during setting of concrete and mortar, the conclusion ' is drawn that “(1) for 
the application of the mathematical theory of heat eondutrtion to the cooling 
of fresh concrete, the thermal constants, diffusivity and the ratio of the emis- 
sivity to the coefficient of conductivity, for commonly used concrete mixtures 
having the wettest consistency which can sjitiafactorlly be used in cold weather 
and a still air condition, may be taken, in C. G. S. units, as 0.0063 and 0.046, 
respectively. These figures are specially safe for massive concrete work and for 
rich concretes. (2) Under favorable temperature conditions In the concrete 
the rise in temperature during its setting is greatest in the period between 6 
and 12 hours after the time of mixing. It is important that as much strength 
as possible be acquired at an early age if the concrete Is later to be subjected 
to low temperatures. It is, therefore, important and necessary in cold weather 
to protect concrete very carefully for at least 12 hours after pouring, because 
during that time the chemical action of cement and water is greatest, the in- 
crease in strength Is verj' marked, the heat produced helps to retard the later 
cooling of the concrete, and protection during this period makes the concrete 
better able to resist the effect of low temperature. (3) It is apparent from the 
analysis tliat very much more care must be taken to prevent the freezing of the 
concrete In relatively light structures than in massive work. (4) Wind has 
very great effect on the cooling of fresh concrete. Every precaution should be 
taken to protect the surface from the wind.” 

Cooling curves are given for massive concrete, thin walls and slabs, and 
beams and columns, from which the time of cooling and the temperature at- 
tained by the concrete in any particular cose may be estimated. The protection 
afforded by board forms and by canvas was found to be considerable. If a 
canvas protection is used, care must be taken to prevent any circulation of 
cold air, and it is best to observe the tempemttire In the air space by means of a 
ttiermometer. Knowing this temperature, the time when the freezing tempera- 
ture will penetrate into the concrete may be estimated from the diagrams and 
the necessity of using artideial heat determined. The heating of the materials 
is concluded to furnish an excellent method of insuring early hardening and 
delaying the fall In temperature. It is much to be preferred to the use of 
diemicals. 

Central-plant-mlxed concrete tested for maxliniim safe haul (U. B, Dept 
Apr,, Public Roads, ^ (1921), No, 8, pp, 22, 2S, pp, n.-~-Etudles made to deter- 
mine the probable safe maximum length of haul for central-plant-mixed con- 
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Crete to be used in road construction are reported. A concrete of 1 : 1.5 : 3 mix 
was used. 

It was found that the strength was not affected so long as the concrete was 
workable. The appearance of the concrete during the experiment Indicated that 
it could have been handled by a concrete pavement hnishlng machine at any 
period up to two hours after mixing. It became too dry for hand finishing, 
however, 45 minutes after mixing. 

Report of the State Roads Commission of Maryland {Md, State Roads 
Conm. Ann. Hpts. 9-t2 {i916-J9t9), pp. pis. 24). — ^This report deals 

with the activities and expenditures of the Marlyland State Roads Commission 
for the period from December 81,' 1915, to December 31, 1919. 

Public Roads (I/. S. Oept. Affi\ Public Roads, 4 {1921), Ah. 8, pp. 25, figs. 
85). — This number of this periodical contains the usual project statements 
under Federal-aid allowances approved in October, 1921, together with the status 
of Federal aid as of October 31, and the following articles: 

The Motor Truck Impact Tests of the Bureau of Public Ronds, by K. B. Snuth 
(see below) ; The Federal Highway Act; Central-Plant-Mixed Concrete Teste<l 
for Maximum Safe Huxil (see p. 488) ; and Interesting Facts about Forest 
Roads. 

The motor truck impact tests of the Bureau of Public Roads, E. B. 
SuiTU (7/. S. Dept. Agr., Public Roads, 4 {1921). Ah. 8. pp. 1-16, 2S, figs. 85).— 
In a continuation of these studi(»s (E. S. R., 45, p. 82). investigations are re- 
ported to compare solid rubber tires, cushion tires, and cushion w'heels. 

It was found that the static deformation of tires Is a possible measure of their 
cushioning value. The lH»st cushioning eft’ei’t and the least impact force de- 
veloped were observed when using a new cushion tire 36 by 5 in., with a total 
depth of 4J in. and having a complete aniiutar oi>ening in the center of the tire. 
This tire when tested under (Uft'ereiit static loads .showed almost uniform deflec- 
tion in proiwrtion to the loading and' a w>mewliat greater deflection than a pneu- 
matic tire under the same static loading. Comparetl for cushioning effect under 
impact forces, oyier conditkms being constant, the pneumatic tire was found 
to be much the better of the two. 

It was observed in these te.sts that the deflection of different tires xintier 
different static loads was a fairly reliable indication of their cushioning effect 
under impact forces only when the tires compared were of the same tyi)e. The 
deflection of pneumatli* tires was found to be practically directly proportional to 
the load applied, and the resistance to deflection is not dependent upon the 
material of the tire but mainly upon the air within. The cushioning proi>erties 
of the pneumatic tire remained* in proportion to the load and still functioned 
at the end of the blow. 

In tests of cushion wheels, three different makes were used, two of them 
being very similar in construction. Their main feature was a corrugated rubber 
cushion Interposed between tlie base rim on the outside of the wheel and an inner 
rim. An ordinary solid rubber tire was mounted on this wheel, the idea being 
to furnish an additional cushion between the felloe at the end of the spokes 
and the rim of the solid rubber tire. One of these wheels was so constructed 
that there were six solid soft rubber cushions carried in the supporting rims in 
place of the ordinary spokes. This wheel seemed to be very much more .flexible 
than the other two. 

The average results of a comparison of tires and cushion wheels on a large 
7.5-ton truck, carrying full load, showed very little or practically no advantage 
of the cushion wheel over the ordinary solid wheel carrying the same tire. In 
fact the cushioning shown against Impact was not as good as that shown by tbe 
dual solid tire equipment on the regular solid wheel. 
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These results are taken to indicate that there is no particular advantage in 
the cushion wheel. The wheels tested did not seem to offer cushioning that is 
of any practical advantage over the single solid tire equipment on the ordinary 
rigid wheel. The cushion wheel constructed with six rubber cushions showed 
considerably more advantage than the other type of cushion wheel. 

The flash and burning points of gasoline^kerosene mixtures, J. T. RoBSon 
and J. R. Withrow (Atner. Imt Ch^m. JSnffin, Tram,, 12 (1919) ^ pt, i, pp. 
129-155, figs. 7; also in Ohio State Vniv, Engin. Expt. Sta, But, 18 (1921), pp. 
129-155, figs, 7). — Studies are reported to determine the amount of gasoline 
necessary to make modern kerosene dangerous and to cause its flash point to 
fall below the legal limit of 120® P. for the Slate of Ohio. 

The results indicate that both the flash and burning points of kerosene are 
greatly reduced by the smallest admixtures of the more volatile petroleum 
fractions such as gasoline, so that grave danger cati easily result therefrom. 
It was found that the early records of the influence of light petroleum dis- 
tillates upon burning oils were based upon fractions radically different In 
properties from similarly named products of modem refining. The main origi- 
nal need for State flash point laws has ceased. Nevertheless, public safety still 
requires their enforcement. 

The Foster closed cup flash determination permits the presence of much 
lighter petroleum distillates than the Cleveland open cup method. The gJiso- 
line and other light petroleum fractions were found to be miscible instantane- 
ously with kerosene if Intimately mixed. It is concluded that stratification 
In large tanks is merely due to insufficient mixing or lack of time for diffusion. 

While ordinary kerosene of commerce extinguishes a burning match, the 
addition of gasoline to the extent of 1 per cent may give a flash. Three to 5 
per cent may give violent flashing and 7.5 per cent may Inflame at once. Any 
of these would give explosions if confined. 

The relation is estal)Ush(‘d between flash and burning point and percentage 
of volatile petroleum fractions admixed with kerosene. Working conditions 
are given minutely to establish the comparative dependability of the* final 
values for future cases of comparison. Distillation and gravity characteristics 
of the fractions used are also recorded. 

Stress coefficients for large horizontal pipes, .T. M. Paris (Efigin, 

Rec., 87 (1921), No. 19, pp. 768-771, figs. 2$). — ^This is an intricate mathematical 
analysis in which various elementary klnd.s of loading on horizsnntal pipes 
are separately considered and adapted by proper combination to actual load- 
ings under any condition of support and surcharge. 

Hesults of some tests of maniia rope, A. H. Stang and R. Strtckf.nberg 
(U. S, Dept. Com,, Bar. Standards TechnoL Paper 198 (1921), pp. 11, pis. 2, 
figs. S). — The results of tensile tests of 868 si)ecimens of 8-strand, regular lay 
maniia rope, having diameters of from 0.5 to 4.5 In., are summarized In this 
circular. ^ 

The average breaking load was found to be approximately a quadratic func- 
tion of the diameter of the rope. It is expressed quite closely by the equation 
h^ed in which L is the load in pounds, c, is a constant equal to 6,000, 

and d is the diameter of the rope in inches. The ropes showed a continually 
varying modulus of elasticity and no well-defined proportional limit. The 
number of yams composing a rope may be expressed approximately by the 
€N|uation N—fcd (d4-0.4), where N is the number of yarns, fe is a constant equal 
to 50, and d is the diameter of the rope in inches. The test results cover 
sufficient range and show such consistency that it is l)elleved that the formulas 
deduced may be used safely for S-strand, regular lay maniia ro|>e for sizes of 
rope between 0.6 and 4.5 in. in diameter. 
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Procedure for establishing a list of permissible electric motors, H. F. 
Bain (U. 8. Dept, Int„ Bur, Mines Bched, {1921), pp, ii).— This publication 
states the fees, character of tests, and conditions under which tests and in- 
si>ections of motors and their electrical accessories will be made by the U. S. 
Bureau of Mines. 

BTational physical laboratory traction dynamometer for agricultural 
tractors, J. H. Hyde (Enf/meerifig [London], 110 {1920), No, 286G, pp, 693, 6H, 
figs. 7; also in Agr, Jour, India, 16 (1921), No. 4, pp, J^17’-1§2S, figs. 7). — 
dynamometer designed to measure the traction or drawbar pull of the tractors 
tested at the Lincoln trials in England is described and diagrammatically 
illustrated. It consists of a cylinder and plunger, the former being attached to 
the drawbar of the tractor and the latter through links to the plow\ The 
pull on the coupling sets up a pressure in the oil confine<l in the cylinder, and 
this pressure is transmitted to a recording pressure gauge by a flexible hydraulic 
tube. 

The connection to the tractor drawbar is made in such a manner that the 
cylinder can not rotate, but the opposite end of the dynamometer is provided 
with a swivel attachment for the plow. 

The recording instrument is mounted on a 2-wheeled carriage which is towed 
by the tractor, a suitable hitch being made to prevent damage to the connecting 
hydraulic tube. 

Farm fencing, A, 0. Kimrey, W. W. Shay, G. Evans, and B. P. Kaupp 
(N. C, Agr. Col. KH, Oir<\ 118 (1921), pp. 32, figs. 28). — Popular information is 
given on the selection of posts, wires, gates, and other accessories, and on the 
construction of farm fences. A number of diagrammatic illustrations showing 
meth<KiH of cori8tru<tlon are included. 

The modern packing house, I>. I. Davis {Chicago: Nickerson d Collins Co„ 
1921, 2. ed., rev, and enl., pp. XVI^If72, figs. 172). — ^Thls is a new, revised, ampU- 
fled, and enlarged edition of this book, the flrst edition of which was prepared 
by P. W. Wilder. It is a complete treatise on the design, construction, equip- 
ment, and operation of meat packing houses according to present American 
practice, including methods of converting by-products into commercial articles. 
It contains chapters on modern packing houses; location and construction; 
plant design; refrigeration equipment; refrigeration requirements; jx)wer plant 
requirement; coolers; warehouses; slaughtering cattle; dressing yields and 
cattle cutting; hides and pelts; oleo oil and stearin; bone department; tank 
bouse department; tank water; fertilizer; casings; beef miscellany; sheep and 
<*alves; hog slaughtering; pork cuttings; curing meats; lard, (compound, and 
greases ; smoke house ; domestic sausage ; dried sausage ; butterine ; boxes and 
<M>operago; and departmental accounting. 

Artificial heat for animal shelters, K. T, Kkblaw (Agr. Engin., 2 (1921), 
No. 1, pp. 15-77, figs. 4). — ^The results of a study of the design (»f artificial heating 
systems for animal shelters, including hog houses and cattle and dairy bams, 
are presented in this report. The author is of the opinion that the artificial 
heating of both hog houses and dairy bams is justified in severe climates, and 
gives the details of design of a typical system for each type of shelter, using 
the Mills rule for the amount of steam radiation required. 

The design of outtake flues for stable ventilation, J. L. Btrahan {Agr, 
Engin., 2 {1921), No, 10, pp, 207-209, fig, 1).— In a contribution from the Massa- 
chusetts Agricultural College, a mathematical discussion of the design of outtake 
flues for stable ventilation is presented. 

Sanitary disposal of sewage through a septic tank, H. II. Ohohurst {Pub, 
NeoJtJi Rpis, iV, 8,], $5 (1920), No. 50, pp, 2959-2961 figs, g).— The material 
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in this article bas been obtained from reports of studies by others and from the 
results of an Inspection of systems in operation in New Hampshire. 

The design of the septic tank recommended consists of a rectangular tank 
built of concrete without baifies, with a relatively tight-fitting cover and with- 
out ventilation. A space of from 12 to 15 in. is provided between the under side 
of the cover and the surface of the sewage. The cover is made to fit as tightly 
as possible, in order that the gas given off during the septic action may develop 
a slight pressure in the dead space above the sewage and serve to exclude out- 
side air. The inlet and outlet pipes of the tank are provided with elbows which 
turn downward into the sewage and end well below the surface. Experience in 
New Hajmpshlre has shown that a capacity of 4 cu. ft. (30 gal.) should be al- 
lowed for each person contributing to the tank. The smallest tank recom- 
mended is 6 ft. long, 3.5 ft. wide, and has a depth of sewage of 4.5 ft. 

Final disposal l)y al)sorptIon or by filter trenches, acn^ording to the physical 
proi)erties of the soil, is recommended. Working drawings of tanks and disposal 
systems are included. 

NonbacteHal population of sewage trickling filters, 0. U. Fox (Kngin^ 
NewB-Re(u, 87 (1921), No. 18, pp. 720-72o). — A review of literature and observa- 
tions of the growth on tlie surface of two small and one large institutional 
trickling filters, treating fresh Inihoff tank effluents, are presented, indicating 
that vegetable growths are more harmful tlian helpful and that animal growths 
are harmless or beneficial. 

Vegetable growths are likely to cause {K»oling troulde on such filters, which 
far outweighs any benefits derived from biochemical changes induced by them. 
The dissolved oxygen and nitrate contents of the applied sewage are considered 
to be probably the controlling factors in determining the character of the 
growths in the filters. 

It was found that objectionable life in filters may l)e prevented or killed by 
the use of chemicals, flooding, or resting the heels. The use of cliemicals is ex- 
pensive and would require special supervision to be economically feasible. 

• Flooding is usually n<»t possible because of the oi>en structure of trickling filters. 
The resting of clogged filter beds is concluded to he tlie most successful way In 
which to restore them to normal conditions. 

The desirability of being able to rest portions of the filter area is taken to 
indicate that all trickling filters should be con8triKi:ed with several Independent 
units. It is stated, however, that the amount of resene area required can not 
be intelligently proportioned without advance knowledge as to the character of 
the growths to he anticipated. 

BHKAL ECONOMICS AND SOCIOLOGY. 

Open types of public markets, McF. Kerbev {U. jS\ Dept. Apr. Bui. 100$ 
{19$]), pp. 18, figa, 4 ). — The terra “market “ as used in this study applies to a 
place and a group of conditions which famish facilities for sales to a group of 
independent, wholesale or retail dealers. A properly oi»erated public market Is 
said to make possible the free interaction of the forces of supply and demand 
and, by placing the operation of these forces under the observation of ibe pro- 
ducer, furnishes an opportunity for arrival at a fair market price. Open public 
markets of various kinds may be owned or controlled by municipalities^ organi- 
zations of producers, or commercial corporations. Numerous suggestions are 
made with regatd to the factors in successful operation of producers* markets, 
the final and one of the most crucial of which is said to be that the direct opera- 
tion should be entrusted to a capable and experienced manager. A topical out- 
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line is drawn up for a survey to determine whether or not local conditions may 
be favorable. Other sunrgestions are offered as to choice of site, kinds of struc- 
tures which may be used for shelter, and methods of financing. 

Farming costs, (J. 8. Orwin {Oxford, Eng,: Clarendon Press, 1921, new ed„ 
rewritten, pp, l^l, figs. 5). — ^This Is a new edition of a study previously noted 
(E. S. Rm 40, p. 192), rewritten and somewhat replanned. New problems and 
illustrations have been Introduml. An extensive classified bibliography (pp. 
110-137) is included. 

Cooperation In farm acconiitlng, H. M. Eliot and F. T. Riddell {East 
Lansing: MU*h. Agr, Col., 1920, pp. 18, figs. IS). — Under a cooperative plan 
entered into by the Michigan State Orange, the Michigan State Agricultural Col- 
lege, and the V. S. llepartment of Agriculture, 1,075 a<*count books were dis- 
tributed to fanners in the State. This preliminary rei)ort, on the basis of 
records kept in them, shows yields and income from each crop, the enterprise or 
special costs on each, and records for dairy cattle. The seasonal labor distribu- 
tion on these crops and on dairy cattle is illustrated in a series of charts. 

Labor and material requirements of field crops, L. A. Moorhovse and 
O, A. JuvE (U. S. Dept. Agr. liml. 1000 {1921), pp. 50, figs. /^).— This is a sum- 
mary of all the available crop requirement data assembled by the Office of 
Farm Management and Farm Economics based upon enterprise survey records 
which have been obtained during tlie past 10 years and on a large number of 
detailed farm accounting records which have been assembled iu coopemtion 
with several agricultural (‘xperiment stationK. Acre requirements of labor and 
materials are tabulated and presented graphicaliy for certain staple crops in- 
cluding corn, corn silage, cotton, iiotatoes, sugar beets, tobam), iKjans, grain 
sorghums, spring and winter wheat, oats. baii<\v, rye, hay, grass seed crops, 
apples, and miscellaiiaous crops. The labor distribution is given by 10-day 
periods, except in the graph for sugar beets. In which c‘ase it is shown by 
months. In conne<?tion with each table certain significant differences in the 
quantity requirements shown for the respective districts are pointed out, and. 
in some cases, field practict's are briefly discussed. It is intended that these 
data furnish a basis for the calculation of production costs. 

Farm development studies in northern Minnesota, 0. <1. Worsham and 
A. Boss {Minnesota KhL Itui 196 {1921), pp. 5~47, figs. S).—\ survey previously 
noted (B. S. R., 44, p. 787) Is reported in detail, and conclusions are drawn as 
to the comparative rapidity of farm deveh»pment on the prairie lands of Mah- 
nomen C^oimty and in the cut-over districts of the Blackduck and Grand Rapids 
sections in Beltrami and Itasca Counties, respectively. The usual settlement 
practices followed are described. Summaries of the year’s l)usiness in 1918 in 
each of these sections are made comparing such items as farm value ; value of 
machinery, live stock, and hay and feed; income from forest products sold; 
interest charge; value of unpaid family labor; and the labor income of the 
settler. 

Beport of committe^e on rural credit-s, 1920, W. T. Jackman, T. McMil- 
lan, and M. H. Staples iOntaiHo Dept. Agr., Com. Rural Credits Rpt., 1020. 
pp. 4 ^). — In its report on the credit system deemed suitable to agricultural 
needs in the Province of Ontario, this committee of the Ontario Department of 
Agriculture proposes the organization of a land mortgage hank to act In con- 
junction with rural credit societies, having a capital sb'ck of $500,000 subscribed 
and taken by farmers and payable in Installments of about 25 per <*ent. Appli- 
cations for long loans are to be passed upon in the same way as those for the 
Short loans by the directors of the rural cre<llt societies, and their approval is 
to be handed on to the land mortgage bank in Toronto. 
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Certain features of this land bank project are discussed in detail, such as the 
amount of capital stock, the limitation of dividends, reserve fund, taxation of 
land bank bonds, incorporation under provincial statutes, and selection of 
directors. 

Considerable information relating to land mortgage and short term credit 
facilities in foreign countries and in otl||er Provinces in Canada has been com- 
piled and presented as introductory to the report on the plan outlined, 

A short bibliography on rural credits is appended. 

Iowa*s farm credit plan, L. A. Andrew (Iowa Agr., 2^ (1921), No, 7, pp. 181, 
182, figs, 2 ), — This Is a brief article on the organization and purposes of a 
permanent corporation of Iowa farmers and business men established to make 
short and long term loans direct to farmers or through banks. 

Agricola: A stndy of agriculture and rustic life iu the Greco-Romau 
world from the point of view of labor, W. E. Hettland (Cambridge, Enp,: 
Univ, Press, 1921, pp, X-\‘i92 ). — ^TbLs volume embodies the results of a detailed 
inquiry into evidence in classical literature bearing upon labor conditions in 
agriculture in ancient Greece and Rome. The writings of a long list of authors 
are searched, one by one, for references to the attitude of the age toward agri- 
culture and pastoral pursuits, farm life, slavery, and related topics. 

The agricultural laborer in the early nineteenth century, J. L. Hammond 
(Jour, Min, Agr, [London\, 28 (1921), No, 7, pp, S86-897 ). — England and France 
are cited as examples of the dissolution of the old village society under the Influ- 
ence in the one case of aristocratic and in the other of revolutionary ideas. 
When the medieval village system was dissolved by the revolution in Prance, 
the peasant came into possession of a certain amount of the land; while in 
England the agrarian revolution, beginning at the close of the sixteenth century 
and continuing through the eighteenth and part of the nineteenth, dispossessed 
villagers, and the land remained in the hands of aristocracy that lived on the 
land, took an important part in the local government, and believed in the appli- 
cation of capital to fanning, the tilling of the soil to be performed by the 
proletariat. 

The effect of inclosures; the degradation of English life by doles from the 
rates; the Poor Law of 1834; the roundsman system, by which the parish dis- 
tributed unemployed laborers among the parishioners, the parish paying two- 
thirds of their wages and the employer one-third ; the game laws and the im- 
portance of poaching in the maintenance of the poor ; and various schemes for 
improvement of the conditions of labor in England are briefly noted. 

The livelihood of agricultural laborers iu Japan, S. Nakamura (Jour, 
PoUt, Econ,, 29 (1921), No. 9, pp, 767-^771 ). — Some ofTieial statistics setting forth 
the area of arable land and the total number of farming families are reviewed. 
Tables are included which are the result of the autlior’s investigation of the 
family budget of an agricultural laborer’s family, showing a considerable deficit. 
It is noted also that reports of the agricultural society of Japan indicate that 
in 82 per cent of the cases of farmers running into debt the cause lies in their 
relatively high living expenses. 

Report of the New South Wales Board of Trade upon the rural ludus* 
tries and the question of a rural living wage, G. S. Beebt et al. (Bpdneg: 
Covt,, 1921, pp, i7 ), — ^Since July 6, 1920, when a separate public inquiry into the 
coat of living of employee's engaged in rural occupations was reinstituted, con- 
tinuing a similar one carried on In the prt'cedlng year, 51 witnesses have been 
examined* Oflicial statistics have also been employed. Findings and evident 
tial natter submitted during this investigation are published here, with brief 
tat^^lations of index numl>ers and detailed reports which are included in ap- 
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peiidixeis. Declaration by the board as to wages has been postponed, antici- 
pating still further inquiries. 

Report of the committee on unemployment insurance in agriculture^ 
R. H. Rew kt Ah , (London: Agr, Wages Bd., 19^1, PP- iS). --On the basis of 
evidence derivi^d from official reports, returns supplied by agricultural organi- 
zations, and various memoranda wliich are reproduced in the appendixes, this 
eommitteee of the Agricultural Wages Board for England and Wales concludes 
that there is general opposition both by employers and workers to the inclusion 
of agriculture under the general provisions of the Unemployment Insurance 
Act, 1920 ; that there Is no evklehce that a special scheme for agriculture under 
this act would, or would not, ho acceptable to employers or workers ; and that 
there Is no evidence of such general agreement as would be necessary for the 
consideration of a voluntary scheme of insurance against unemployment outside 
the act and independent of State aid. 

A century of Missouri agriculture, F. B. Mumford {Missouri Hist, Ret}., 15 
(IPiil), No. 2, pp. 277-297, pis. 3). — ^This sketch covers the early settlement of 
the land by the French pioneers, farming and living conditions, statistics of 
production and yield per acre of corn and w^heat in the census years 1839 to 
1909, inclusive, and prices of farm products since 1866. Brief notes on farm- 
ers’ organizations in the State, and an account of the origin and growth of the 
agricultural college, the exi»eriment station, ami tlie State board of agriculture 
are given. 

Economic problems of Argentina, E. Lahiti'i: {Rev. Tierras y Colon., 2 
{mi), Nos. 9, pp. 10, pp. 208-213; 11, 2^5-252).— \ few statistics 

s**tting forth the i>opulutlon, agricultural area, area in cultivation, rate of immi- 
gration, and other (M*<>nonu(; information for Argentina are noted. The dlsciuv 
.'<ion wlUeh follows is devoteil to the progress of agricultural colonization, 
plans for the encouragement of immigration to Argentina, and credit needs, 
particularly for agricultural industries. (Comparisons are made between con- 
<iitions that prevalleil In the United States during the iieriod of rapi<i agricul- 
tural developUKUit and precedents followed then and conditions existing In 
Argentina now. 

Koviving an ancieut granary, H. A. Bellow.s {Northwest. Miller, 128 
{1921), No. 5, pp. 523, 524, 536-539, pgs. 10).— This article sets forth tlie effect 
of the extensive Irrigation engineering works along the Nile in increasing the 
area available for cultivation In wheat and cotton. 

Bnggested reclassillcation and revision of sections of the tariff relating 
to agricultural products and provisions, T. W. Page et at.. {Washington: 
Oovt., 1921, pp. lf-\-226), — ^This reiHirt to Congress, prepared by the U. S. Tariff 
Commission, suggests reclassification and revision of schedule G and of relateil 
provisions of the Tariff Act of Octolier 3, 1913, dealing with agricultural products 
and provisions. It consists of two mictions, part 1 presenting the acts of 1969 
and 1913, the emergency tariff of May 27, 1921, with suggested revision in names 
or descriptions of commodities and mon> siiecifle provision for commodities 
now dutiable under basket or general clauses, and explanatory comment. Part 
2 contains statistical matter relating to the domestic production, imports, and 
exports of the commodities considered!. Information is Included for use in com- 
puting differences In the rates of duty upon raw materials and their derivatives. 

The present status of agricultural cooperation in Yugoslavia, M. Obttljen 
(Italia Agr„ S8 (1921), No. 10, pp. 289-292).— The communistic organization of 
Slavic nations based on the zadruga or clan unit is said to favor the develop- 
Qomt of modern cooperative organization. Mention is made of certain leaders 
In the movement In Serbia and neighboring States for the organization and 
federation of agricultural societies. 
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Raral cominiiiiltjr progress la Kaasaa, W. Buhk {Kma, State Bd, Apr, Bien, 
Rpt„ 22 (1919-^0), pp. 215-225, figa, 7).— This article describes the comiuunity 
building activities of certain rural schools and churches in the State. 

Agrieultaral statistics: Their collection and use, H. Hew {Jour, Mift, Apr 
[London^, 28 {1921), 2fo, 7, pp. 656-644)* — The history of the establishment of a 
national system of collet'ting agricultural statistics for Great Britain is sketched. 
The importance of the statistics to the producer, trader, administrator, 
economist, and sociologist is mentioned. 

The Market Reporter {XJ. S. Dept, Apr,, Market Hptr„ 4 {1921), jVo«. 24-29, 
pp, S69-SS4, figa, 3; 27, pp, 385-400), — ^I’lie usual current market information is 
offered in these numbers in sptHdal arlicles and tabulations of market statistics 
dealing with the important classes of agricultural products. In No. 24-26 Is 
given a review of foreign trade statistics, with graphs showing monthly trends 
of exports and tabulations of exports of principal agricultural products in 
September and October. Comparisons are made between the quantity imd value 
of exports during these months in 1921 and In the preceding year. In No. 27, 
there appears a summary of statistics of the world cotton crop In 1921 and 
comparisons with earlier years. 

Report on the grain trade of Canada, 1020, W. Doitoan (Coaodo Bur, 
Statis., Rpt. Grain Trade Ce^nada, Jff20, pp. 107, pi. /, pga. 3 ). — Statistics for the 
crop year ende<l August 31 and to the close of navigation, 1920, are assembled, 
Indicating in detail the various channels and markets through which tht* grain 
passes from the farm to its final disposition. Comparative data are included 
for other countries than Canada. 

The first part deals with the production, Inspection, and handlings at country 
and interior, public, and private tenninal elevator.^ in the Wwt and at public 
elevators In the East, including handlings of the United States grain in the 
eastern elevators. Tables have been added showing exports of grain from 
Canada by ports of exit and countries of destination. Monthly average cash 
prices of wheat, oats, and barley at Winnipeg are shown for the last four years 
by chart. Average future options on oats, barley, flax, and rye at W’lnnipeg, 
Minneapolis, and Chicago are tabulated. 

[Agricultural statistics of Canada] {Cawifin YenrOook, 1920, pp. 188-278, 
fig. 1). — The section continuing inforniati<»n previously noted (E. 8. H., 44, 
p. 91) has been considerably increased in this volume, especially in regard to 
recording and analysis of agricultural prices from about 1909 to 1920. 

Economic notes on Brazil {Rio de Jmeiro: Min, Agr., Indua. and Com., 
1921, 4* ed., pp. 117). — Tills compilation of information on production and trade 
in important crops continues the series of reports previously noted (E. S. Rm 
43, p. 595). 

Prices and supplies of grain, live stock, and other agricultural |»rodttce 
111 Scotland, J^. M. Ramsay {Scot. Agr, Statu., 8 {1919), No. 3, pp. 81-113). — 
These statistics for 1919 continue the series of annual reports previously noted 
(E. g. R., 44, p. 694). 

[Agricultural statistics of Scotland, 1920], J. M. Ramsay {Soot. Apr. 
Statu., 9 {1920), Noa, 1, pp. 55; 2, pp. 57-79; 3, pp. 81-113). — ^l^hese reports 
continue to date statistics of acreage and live stock returns and returns of 
produce of crops in Scotland, with a summary for the United Kingdom^ ahw 
of prices and supplies of grain, live stock, and other agricultural produce, 
as previously noted (E. S. R., 44, pp. 694, 792; and above). 

[Agricultural statistics of Denmark] {SiatU. Aarbop Danmark, 29 (1921), 
pp, 54-66). — ^These pages continue statistical reports on valuation of agrlcuUnral 
property, area cultivated, and crops and live stock produced, as previously 
notei^ (E. S. R., 45, p. 90), by adding statistics for 1920. 
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Agriculture and related Induatriea [In Switzerland], H. L. Oaovics (U. S. 
Dapt. Com., B%r, Foreion and Dom, Com., fipec, Apente Ser., No, MO (1921) ^ 
pp, 87-45, pis, 2 ), — Features of this report are a tabulation of estimates of the 
animal consumption oi cereals and potatoes in Switzerland in 1913, 1918, and 
1919 and of cereal imports for a number of years by sources, and descriptive 
notes covering a few of the important agricultural industries, methods, dairy 
equipment, trade in cheese and condensed milk, and farmers’ collective buying 
associations. 

[Agricultural statistics of Kgypt, 1010—19201 {Arm. Fgypte, 11 

(1919), pp, 57-112; 12 (1920), pp, 57-112), — These statistics of agricultural 
production and prices continue information previously noted (K. S, It., 42, 
p. 392). 

[Agricultural statistics for Australia] (Auni. Bur. Cettaus and 
Prod. Bui. H (192t), pp. 9-72). — These pages furnish a summary of statistics 
(^f land settlement, agricultural production, pastoral pursuits, and farmyard 
and dairy products by States and Territories of Australia during the decade 
1909-10 to 1 919-20, continuing the wries previously noted (E. S. II., 44, p. 792). 

Area and production of principal crops in Japan (Tokyo: Dept. Apr. and 
Corn,, Bur. Apr., 1921, pp. 21). — Statistics are given showing the area, produc- 
tion, and yields ix‘r acre of important crops in a number of years and averages 
for i^eriods of years. Index mimhers are also tabulated. 

AOEICULTUEAL EDUCATIOlf. 

Agricultural education, L lu: Puey (Bn\ Vitir., 55 (1921), No. 1430, pp. 
S81-8S4)* — An histork’al rf^sumt^ is given setting forlli in particular the success 
of the National School of Agriculture at Monti>ellier and its influence on agri- 
cultural education in France, 

Agricultural schools in Ozccfio-Slovakia, F. SiXENSKt (In Czerho-Slovak 
Kepuhlic. Prague: Czerho-Slovak Foreign Off., 1919, voL 0\, pi. 4* PP* [5i], 
ligs. 20), — The agricultural school system in Bohemia, Moravia, and Silesia is 
said to include practical farmers* 8ch<K)l8 and winter schools; si>ecial schools 
as, for example, a poniological institute, a viticultural school, schools for hop 
<*ulturo and flax culture, meadow-farmers' schools, and others, all of lower 
school grade; also higlier agricultural schools offeriug a three years’ course; 
and agricultural academies and universities. A few housekeeping schools are 
in existence, some exi)erimeiit stations, and schools of forestry. Many of these 
are briefly described in this rei>ort. 

Report of the agricultural high school of Berlin (/fcr. Landw. Hoehsch. 
Berlin, 2Jh^7 {1915-1919). pp. 120). — Pn»gress reiM>rts are made dealing with 
the various branches of this institution, changes in the i)ersonne1 of the teach- 
ing force are noted, and financial and other administrative reports are sub- 
mitUHl. 

Report of the committee on teaching [of agricultural economics] for the 
year 1020, W. E, Obim»:b (Jour. Farm Econ., 8 (1921), No. 2, pp. 100-102). — 
The text of the report previously noted (E. S. R., 44, p. 1971 is published here. 

The home project as a method of teucdiing home economics, T, E. Kait^'F- 
MAN (Jour. Home Econ., IS (1921), No, 12, pp. 592-596). — Several asiXH'ts of the 
home-project method apidied to the teaching of home economics are briefly dis- 
cussed. It is specially recommended for small schools and some of the larger 
Junior high schools. Its introduction into large high schools with their present 
organization is thought to be difficult 
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A week^a aupplj of food for an arerage family, 0. L. Hunt (U. 8. Dept 
Agr,, States Belat 8erv.^ Food Selection and Meal Planning Charts i-8 [iPSf] ).— 
A pictorial guide to correct diet is presented in this set of charts on food 
selection and meal planning. No. X classihes the week’s supply of food for an 
average family in five groups giving portions of each needed. Nos. 2, 3, 4, 
5, and 6 illustrate each of the groups, namely, vegetables and fruits; milk, 
meat, and similar foods; cereals; sugar and other sweets; and fats. The 
last two are descriptive and explanatory, No. 7 furnishing the basis of cal- 
culating the cost showing the number of 100K»lorle portions in foods as pur- 
chased, and No. 8 that of comparing one indivdual or family with the average 
in purchasing the food supply. 

mscEUjLinsoiTS. 

Beport of Kansas Station, 1020, F. D. Fabbkll (Kansas Sta, Rpt. 1920, 
pp. 99). — ^This contains the organization list, a financial statement for the fiscal 
year ended June 30, 1920, and a report of the director summarizing the work 
and publications of the station. The experimental work recorded not previ- 
ously noted is for the most part abstracted elsewhere in this issue. A list of 
the publications of the station staff to December 31, 1920, classified by depart- 
ments, is appended. 

Thirty-third Annual Report of Michigan Station, 1920, R. S. Shaw 
ET AL, {Michigan 8ta. Rpt. 1920^ pp. 227-698^ figs. 79). — ^This contains a financial 
statemeit for the year ended June 30, 1920; reports of the director and heads 
of departments on the work of the station during the year, the experimental 
features of which luive been for the most part abstracted elsewhere in this 
issue; and reprints of Bulletins 285-287, Special Bulletins 98-101, Technical 
Bulletins 45-48, and Circulars 41-43, all of which have been previously noted. 

Bimonthly Bulletin of the Western Washington Substation (Washington 
Sta., West Wash. Sta. Bimo. Bui, 9 (1922), No. 6, pp. 81-^100, figs. 4).— In 
addition to articles abstracted elsewhere in this issue, this number coutaius 
brief articles entitled Top Grafting to Increase Fruit Crops, by J. L. Stahl ; 
The Why of the Purebred Dairy Cow, by H. B. McNatt; Chick Health and 
Feeding, by W. T. Johnson ; Raising Rabbits, by A. D. Norris ; and Sheep for 
Western Washington. 



NOTES 


Connecticut State Station. — Dr. Thomas B. Osljorne was (>iie of four investi- 
gators recently awarded the John Scott Medal and Certificate with premium 
of $800, the award being made for his researches on the constitution of the 
vegetable proteins. 

Illinois University and Station. — The resignation of Dr. Eugene Davenport, 
dean of the College of Agriculture and director of the station since 1895, has 
been accept e<l by the hoard of trustees to take effect September 1. 

Purdue University. —The corner stone is soon to he laid for the Memorial 
Union Building. This will be a massive two-story structure, affording quarters 
for the various student activities, and costing about $1,250,000. 

Missouri Fruit Station. — Kecent aptM>intrnents include II. W. Guengerich as 
extension horticulturist, C. K. Phipps as entomologist, and A. S. Rhoads as 
pathologist. 

New York State Station. -The station is assisting in the further testing, 
production, sale, and distribution of new and valuable varieth^s of fruit trees, 
plants, vines, and bushes, which it has originated or approved by means of 
an organization of fruit groovers know’n as the New York State P'ruit Testing 
Cooperative Association, Inc. Any fruit grower is eligible to enroll in this 
association upon the payment of a siiiall annual fee. lie is then entitled to one 
new variety as a membership i^remium and to a list of available stock which 
may be purchased at the approximate cost of growing and distribution. 
At present Uie members are scattered over 24 States and Canada, although 
no special effort has been made to obtain members owing to the limited amount 
of stock available. 

During the past season six varieties of plums, four of grapes, three of 
raspberries, tw'o each of apples and cherries, and one each of pears and 
goosebeiTies have been sent out by the station for further testing by the raem- 
tjers of the association. In addition, a number of other varieties are being 
propagated for further distribution. Among the varieties recommendcMl by the 
station for testing under different conditions are the Golden Delicious, Tioga, 
and (>>rtlan(l apples: the Cayuga pear; the Wilma i)each; the Imperial 
Kplneuse, Agen, Formosa, I>rap d’Or, OulUus, and I*acific plums; the Chase 
sour cherry and Ida sw'eet cherry ; the Pooriiian gooseberry ; the Donboro, June, 
and Ontario red raspberries; and tbo Portland, Brockton, and Ripley w’hite 
grapes and the Canandaigua and Sheridan black grapes. 

Oregon College. — The regents have aj>proved a f*ainpaign initiated by the 
student body for a $300,000 student union imilding to be tinance<l by the 
students themselves, together with alumni and friends. Under the plan pro- 
posed each student will pay $3 per term into the buihiing fund. 

Wisconsin University. — Franklin A. Nuce. Inla, a former student of the 
College of Agriculture, has been appointed to the board of regents. He is 
said to he tiie first farmer appointed to this position. 

Minnesota State Plonr Testing Mill. — A re<‘ent number of Northwestern 
Miller contains a description of the experimental flour mill built In Minne- 
apolis by the State of Minnesota and put in operation In the fall of 1921. 
This mill has been built under an authorization by the legislature to the 
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State Railroad and Warehouse Commission In 1919 to expend not to exceed 
$95,000 from its grain insf)ection fund for this purpose. In 1920 a brick struc- 
ture 82 by GO feet was erected, but a supplementary appropriation of $50,000 
was required for the installation of machinery, which was provided by the 
legislature in 1921. At the same time jurisdiction over the enterprise was 
transferred to the State department of agriculture. C. H. Bailey, associate 
biochemist of the Minnesota University and Station, in charge of cereal tech- 
nology, has given much attention to the technical equipment and installation, 
and under a cooperative arrangement serves as director of the experimental 
mill. 

The mill has been so arranged as to provide for the convenient handling 
of wheat in car lots, including an elevator system, cleaning machinery, and 
bins with a combined capacity of about 3,200 bushels. Very complete milling 
machinery has also been installed, including in the grinding department 7 
double stands of 7 by 16 inch rolls, providing 5 breaks, a sizings, 0 middlings, 
and 2 tailings reductions. The system is said to be much more extensive than 
that of the ordinary 150-barrel mill. 

Much special machinery is provided for securing experimental data. A 
well eciuipped laboratory is included in the plant with facilities for tnlUlng 
small samples, conducting baking tests, ahd making moisture, crude 
protein, and other routine analyses. The laboratory is not intended primarily 
for research, however, but rather as a control laboratory for checking up the 
inlirs operations and for testing grain for parties desiring this service. 

The purpose of the plant as a whole will be twofold. Adequate tests will 
be i>os8ible of the principal types and grades of wheat entering the Minne- 
sota markets, as well as studies of the effect of various factors upon milling 
and baking quality. The second purpose will be to supply the various State 
institutions with flour. 

Ultimately it is thougiit probable that instruction may be offered for millers, 
though no provision for the necessary staff has thus far been made. The mill 
wdll be used at times by the University of Minnesota, however, for the train- 
ing of milling chemists, the flrst course being offered during the present 
spring. 

Miscellaneous. — Word has been received from MaJ. Albert Bruno, editor of 
Anmles de la /Science Affrono?niquc% that he would apprecdate re(!eivlng reprints 
of impers by American investigators for review In that publication. Reprints 
may be addressed to Major Bruno at Miniature de TAgriculture, 42 bis, Rue de 
Bourgogne, Paris, France. 

Harry M. Lainon, for the last 10 years in charge in poultry work of the Bureau 
of Animal Industry, U. S. Department of Agriculture, resigned March 1, to 
engage in commercial work in Minnesota. A. R. Lee has been designated as act- 
ing in charge of the iKuiltry work of the department. 

Dr. Charles D. Woods, formerly director of the Maine Station, has been ap- 
pointed director of agricultural information in the Massachusetts Department of 
Agriculture. 

Among others recently knighted by King George V was J. B. Harrison, director 
and government analyst in the Department of Science and Agriculture of Britiedi 
Guiana. 
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The chemistry of colloids and some technical applications, W. VV. Taylor 
(London: Edward Arnold cf- Co,; New York: Lounmans, Green d Co,, J921, 
2 ed,, [rev, and enh], pp, VJ1J+SS2, flifs, 22), — I'liiH is a revised edition of the 
volume previously noted (K. S. K., .'13, p. 801). 

The chemistry of spray mixtures, H. M. Ntcholh (Tasmania Apr, and 
Stock Dept, Bui, 97 (1920), pp, 7), — This bulletin is designed to explain in 
simple terms to the iiontecdinical fruit grower the cliemical nature of the in- 
gredients of various fungieuh^s and insecticides and the reactions which take 
place in their manufacture. 

Changes in the composition of paprikas during the growing period, A. F. 
SiEVERS and J. 1). McIntyre (Jour, Amer, Chem, Soc,, 43 (1921), No, 9, pp, 
2101'-2104), — Analyses of the fruit of the paprika (Capsicum annuum), at six 
stages of growth, were made at the Bureau of Plant Industry, U. S. D. A., for 
the puriK)se of tracing tlie development of the pungent principle and sugar in 
the fruit as it grows and matures. The analyses, which included moisture, asli. 
ether extract (volatile and nonvolatile), alcohol extract, and nnlucing and total 
sugars, were made on the air-dried pods from which tlie stems and calyxes had 
been removed. 

Botli the ash and ether extract showt^l definite changes during the several 
stages, the former decreasing from 8.13 per cent in the small immature fruit 
to 6.78 i)er cent In the mature red fruit, and the total ether extract increasing 
from 2.14 to 9.18 per cent. The increase in nonvolatile ether extract took 
place rat|ier gradually, wliile in the volatile extract representing the volatile oil 
practical^ all the Increase took place at the enii of the growing period. The 
alcohol jfod sugar extracts showed no definite changes but considerable fiuc- 
tuation/ 

As i means of determining roughly the relative pungency of the different 
saj^les, a detolte quantity of each was triturated in a mortar with sugar added 
g little at a time until a small quantity of the mixture produced no distinctly 
pungent taste. The amount of sugar required to mask the pungency of 0.2 gin. 
of the paprika from tlie first to the last stage was 0.39, 5.55, 5.52, 7.6, 12.48, and 
32,2 gm. 

It is concluded that the ether extract is a fairly accurate measure of the 
maturi^ of the paprikas provided that the normal ether extract of an aver- 
age sample of sqch peppers is known for comparison. 
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The influence of certain factors upon the chemical composition of 
sauerkraut, O. R. Brunkow, W. H. Pstbsson, and E. B. Fred (Jour. Amer, 
Chem. Soc,, 4S (1921), No, 10, pp, 2244-2255, fig. i).-— The authors at the Wis- 
(jonsin Experiment Station have made a detailed study of the cliemlcal changes 
taking place in the formation of sauerkraut during a nonjial fermentation, and 
the influence of the inoculation of various organisms and of salt concentration 
on the products formed and on the quality of the sauerkraut. 

The best product was obtained when approximately 2 per cent of salt was 
used. With a salt concentration above 3 per cent the prmluct was tough and 
too soft, and below 2 i)er cent of very inferior quality. 

Inoculations with certain organisms produced a better grade of sauerkraut 
than is produced by natural ftu'mentaiion, the best results being obtained with 
Bacterium laotis acidi. It is thought, however, that fuither exi^erimeuts are 
needed before inoculation on a commercial scale can be recommended. 

The chief products formed in the fermentation were lactic acid, acetic acid, 
and ethyl alcohol. Mannitol in varying amounts may also be forme<l, depend- 
ing upon the type of organisms present 

The bacteriology of sauerkraut and pickles, E. LeFevke (Cheni. Age [Nan 
York], SO (1922), No. 1, p. S4). — A brief discussion is given of factors Influencing 
the biine fermentation of cabbage and cucumbers. Experiments conducted at 
the Bureau of Chemistry, IT. S. D. A., have shown that cucumbers infected 
with mosaic show great loss in curing. 

A note on the oil of oats, E. Paul (Analyst, 4^ (1921), No. 543, pp. 2SS, 
239). — Freshly ground oats of the variety known as Black Tartary, on <irying 
to a moisture cjontent of 4 per cent at 36® C., extracting with petroleum ether, 
filtering the extract through kaolin and kieselguhr, and evaporating the solvent 
yielded a semisolid mass consisting largely of lecithin. This was removed by 
dissolving the mass in ether, precipitating with acetone, and filtering by suc- 
tion. The oil obtained by evaporation of the filtrate to constant weight gave 
the following constants: Molting point approximately 8®, specific gravity at 15® 
0.925, acid value 68.90, free fatty acid as oleic acid 34.70, neutral fat 64 per 
cent, saponification number 189.8, iodin number (Wijs) 114.2, unsapontflable 
matter 1.3, and refractive index 1.4701. 

Safflower oil, A. IIow^ard and J. S. Remington (Ayr. Re^icareh Inst. Pusa 
Bui. 124 (1921), pp. 14)^ — This bulletin contains a classification of 24 tyi>es of 
Indian safflower (Varthamua tinctorius) described in a former publication 
(E. S. R„ 36, p. 228), and the rex)ort of a technic'al investigation under com- 
mercial conditions of saffiower seed, conducted with a view to determining 
its economic possibilities in the British market. 

The oil obtained by extracting the hot crushed seed with benzol gave the 
following constants : Specific gravity at 15.5® C. 0.9258, acid value 9.t8, acidity 
(calculated as oleic) 4.91 per cent, saponification vulue 197.31, ester value 
187.63, relative viscosity {water=l) 8.4, butyro-refractometer at 15,6® 78, 
refractive index at 15.5® 1.4771, unsaiKmifiable matter 1.25 per cent, and 
glycerol 4.26 per cent. 

Tests of the oil with various commercial driers showed that with cobalt 
resinate In the proportion of 1 lb. of the resinate to 38 of the oil a very satis- 
factory drying oil, comparing favorably wdth linseed oil, can be prepared. 
Other possible uses of tlie oil are in the manufacture of soap, in the prepara- 
tion of enamels and artists' colors, and as an edible oil. For the last two 
purposes the oil should be bleached — by an oxidizing agent if it is to be used 
in jpaints, and by filtration through fuller'i^ earth or animal charcoal if it is to 
l>e used for edible purposes. 
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The eharacterlsticfl of certain pentose-destroying bacteria, especially as 
concerns their action on arabinose and xylose, E, B. Freo, W. H. Peterson, 
and J, A. Anderson {Jour, Biol, Chcrn,, 48 (1^23), No, 2, pp, 385 - 412 , pis, 2 ), — 
Continuing the study of pentose-destroying bacteria previously noted (E. S. R., 
48, p, 610), the authors have made a detailed study of the fermentative ability, 
particularly for arabinose and xylose, and of the general characteristics of 
32 cultures of bacteria obtained from various samples of corn silage and 
sauerkraut taken at different stages of their fermentation, usually between 
the tenth and twenty-first day. 

These 32 cultures were found to fall in two groups distinguishable by their 
action on milk and fructose. All of the strains in group 1 coagulate milk 
slowly and do not fonii mannitol from fructose, while all the strains of group 
2 form mannitol from fructose and do not coagulate milk. A further division 
of each group is made as follows: 

“Group I. — Strain A ferments arabinose, xylose, and lactose, but does not 
ferment melezltose or dulcltol. Strain B ferments arabino.se, xylose, lactose, 
and dulcitol, but does not ferment melezltose. Strain C ferments arabinose, 
lactose, and melezitose, but does not ferment xylose or dulcitol. 

“ Group U. — All strains ferment arabinose and xylose, but do not ferment 
lactose, melezitose, or dulcitol.** 

The authors suggest as names for these types of lactic bacteria Lactobacillus 
pentosuH for strains A and B and L, arabinoHus for strain C of group 1, and 
L, penioaceticus for group 2. 

The quantitative determination and Idem ideation of the products formed 
from arabinose and xylose by the action of these bacteria gave results con- 
firming those of a previous report (E. S. R., 43, p. 411). Acetic acid and 
lactic acid were formed In amounts equivalent to about iX) per cent of the 
sugar destroyed and 08 per cent of the isolated products and in the ratio of 
1 raolecfule of acetic to 1 molecule of lactic acid. The only other product 
that could be identified was carbon dioxid, which is produc€‘d in minute quan- 
tities only. 

An apparatus for the estimation of catalase, W. IT. Welker {Jour. Lab, 
and Clin. Med., 7 (1921), No. 3, pp. 173-175, fii/s. 2 ). — An apparatus In which a 
series of catalase detiTininatlons can be made simultaneously, with uniform 
mechanical shaking and with provision for reasonably accurate measurement 
of the gas liberated, is described and illustrated. 

Remarks on the determination of soil acidity by the iodin method, O, 
Lehmkbmann and L. Fkesenius {Jour. Landir., 69 {1921), No. 2, pp. 97-104, 
fig, i).—The authors discuss certain sources of error in the quantitative iodin 
method the determination of soil acidity, as described by StutJser and Haupt 
(E, S. H., 34, p. 600). These Include the absorption of the iodin solution by 
the flltef paper, which can be remedied by filtering through ai^estos, and in- 
completi reaction due to too short a period of shaking. In the experience of 
the ^hors It is necessary to continue the shaking for two hours at least to 
obt^ quantitative results. Variations in the absorbing power of different 
sells for iodin are considered to introduce a further soun're of error. The 
authors conclude that the method is not suitable for quantitative determina- 
tions. 

Determination of the monamino acids in the hydrolytic cleavage prod- 
ucts of lactalbumln, D. B, .Tones and C. O. Johns {Jour. Biol. Cheni., 48 
U92Jt), No. 2, pp. 847-860).*— This contribution from the Bureau of Chemistry, 
IT. S. D. A,, consists of the preparation of pure lactalbumln from milk, its 
hydrolysis, and the separation and determination of the monamlno acids in 
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the hydrolysate by the newer methods of Dakin (E. S. R*, 4S, p. Ill) and 
Foreman (B. S. R., 43, p* 202). 

The lactalhumln was prepared from fresh sklna milk by fir6t precipitating the 
casein at 35® 0. by N-hydrochlorlc acid at an H-ion concentration of pH=4.6, 
boiling the filtrate from tlie casein for 10 minutes to precipitate the lactalbn* 
min, and drying with alcohol and ether and finally in the air. The protein 
was hydrolyzed by boiling for 40 hours with hydrochloric acid, specific gravity 
1.1, and the monamino acids determined in the hydrolysate. The yield was 
as follows : Olycin 0.37, alanin 2.41, valin 3.30, leurln 14.03, prolln 3.76, phenyl- 
alanin 1.26, aspartic acid 9.30, glutamic acid 12.89, hydrozyglutamic acid 10.00, 
serin 1.76, and ty rosin 1.95 per cent. These results when compared with the 
recorded results of a previous hydrolysis of lactalbumin by Abderhalden and 
Pflbram (E. S. R., 19, p. 970) show as outstanding features a much larger 
yield of aspartic acid and the isolation of glycin, serin, and hydroxyglutamlc 
acid which have not been determined previously in the hydrolysis products of 
lactalbumin. The total percentage of monamlno acids as determined in the 
present study is 61.02 r>er cent, as compared with a total of 41.15 per cent in 
the previous study. 

The quantitative determination of amino acids of feeds, T. S. Hamh/fon, 
AV. B. Nevens, and H. S. Orindley {Jour, Biol, Chem,, ^8 (1921), No. 2, pp. 
249--272 ). — ^This paper reports in detail a method of determining the amlno-acid 
content of feeds developed In the course of an extensive investigation of 
possible improvements in the technique previously described by Eckstein and 
Orindley (E. S. R., 40, p. 510). Data are also presented on the amino-acid 
content, as determined by the technique described, of oats, corn, cotton.seed 
meal, and alfalfa. 

The preliminary separation of t!ie proteins consists in a series of extractions 
with various solvents and the separation of the proteins in extracts In which 
this is necessary. The essential features of this part of the procedure are as 
follows ; 

(1) The nonprotcin nitrogenous constituents are extracted from a weighed 
quantity of the finely-ground feed equivalent to approximately 6 gm. of protein 
with anhydrous ether, cold absolute ethyl alcohol, and cold 1 per cent trichlo- 
racetic acid in the order named. To the trichloracetic acid extract colloidal 
ferric hydroxid is added to precipitate the small amount of protein contninexi 
therein. (2) The main portion of the proteins is next extracted with six suc- 
cessive portions of cold dilute sodium hydroxid. (3) The residue from the 
above treatment is digested on a steam bath three times with 2 per cent 
trichloracetic acid to remove the starch, and the protein Is separated from the 
starch by concentrating the united filtrates under diminished pressure to 
about one-third their original volume and precipitating the starch with alcohol. 
(4) The residue from the tricliloracetic treatment is boiled twice with 20 per 
cent hydrochloric acid for 3 minutes, cooled, filtered, and washed with ammonia- 
free water. (5) The above extract Is then extracted for three 24-hour periods 
on the shaker with 5 per cent sodium hydroxid solution. The above procedure 
leaves the protein content in the following fractions: (1) The colloidal ferric 
hydrate precipitate from tlie cold 1 per cent trichloracetic acid extract, (2) the 
dilute alkali extract, (3) the filtrate from the alcoholic precipitation of the 
starch, (4) the 20 per cent hydrochloric acid extract, and (5) the stroixg alkali 
extract. These are appropriately treated for hydrolysis, hydrolyzed separately 
by boiling for 15 to 20 hours under reflux condensers and then combined and 
analyzed by the Van Slyke method with a few modfleations. 
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The average results expressed in percentage of total nitrogen obtained in the 
application of this method to the analysis of six samples of oats, six of corn, 
eight of cottonseed meal, and four of alfalfa are shown in the following table : 


Nitrogen disiributi/on in various feeding stuffs (remits expressed as percentage 

of total nitrogen). 


Form of nitrogen. 

Oats. 

Corn. 

[ Cotton- 
seed 
meal. 

Alfalfa. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Ammonia N 

11.42 

11.94 

9.41 

8.17 

Hniitin N 

5.53 

3.54 

6.30 

7.36 

Arginin N 

11.55 

8,73 

18.71 

8.00 

Cystin N 

.94 

1.07 

.94 

.99 

riisttdinN 

.'i.HO 

4.83 

7. 17 

3.93 

Lysin N 

2.84 1 

2.20 

4.21 

4.43 

Amino acid N la lUtrato from bases 

Nonamlno add N in filtrate from bases 

42.14 

46.70 

40.72 

38.03 

3.80 

7.22 

2.87 

2.51 

Ether-soluble N 

.67 

.33 

.10 

.55 

Alcohol-soluble N 

Nonprotein N soluble in 1 per cent CCla.COtH— in filtrate from 
ooUoidalFe 

1.22 1 

1.37 

.55 

1.85 

11. 13 

8.14 

5.56 

16.69 

N lost in method of analysis 

1.90 

3.85 

3.29 

4.73 

Total j 

99.00 

99.92 

99.83 

97.24 


A comparison of these results with those previously reported by Grindley 
et al. (E. S. R., 33, p. 805; 34, p. 412; 36, p. 205) and by Nolhiu (E. S. R., 33, 
p. 665) shows a lack of concordance which is thought to be due chiefly to dif- 
ferences in the methods usetl. The removal before hydrolysis of the nonprotein 
nitrogenous constituents, most of the carbohydrates, and the fiber is thought 
to obviate the objectionable features of the previous methods and to make for 
greater accuracy. 

The proteins of cottonseed meal. — I, Amino acid content, W. B. Nbvens 
( flour. Dairy 4 (1921) , No. 5, pp. $75-400 ). — This paper includes the data 

on the amino acid content of cottonseed meal presented in the paper of Hamil- 
ton, Nevens, and Grindley note<l above, together with a new set of averages, 
using the four out of the eight sets of determinations which are considered for 
various reasons to express more nearly the actual composition of commercial 
cottonseed meal. The values expressed in percentage of total nitrogen are as 
follows: Ammonia N 6.41), humin N 6.58, arginin N 38.74, cystin N 0.00, histidln 
N 7.40, lysin N 3.83, amino acid N In filtrate from the bases 40.12, noriamino acid 
N in filtrate from the bases 2.68, and nitrogen recovered in preliminary extrac- 
tions plus uncharacterized nitrogen lost in method of analysis 9.03 per cent. 

A comparison is made l>etween thest^ results and those reported for com, 
alfalfa, and oats in the above paper. The most striking difference is shown to 
be in the total basic amino nitrogen content, the values for the four feeding 
stuffs being alfalfa hay 17.412, oats 23.228, corn 17.529, and cottonseed meal 
30.846 per cent of the total nitrogen. It is assumed that these wide differences 
in proteins of different feeding stuffs indicate similar differences in their 
nutritive value. 

Determination of methyl alcohol in the presence of ethyl alcohol In 
apIrltSt medicinal and cosmetic preparations, etc., by means of the Zeiss 
immersion refractometer, W. Langk and G. Rkif (Ztschr, Untersuch, Nahr, 
«. Omussmtl, 41 (1921)^ No. 9-10, pp. 216-226) .-—This paper describes a method 
for determining methyl alcohol in the presence of ethyl alcohol, which depends 
upon the fact that at a concentration of 50 per cent the specific gravity at 15® 
C* of methyl alcohol is practically the same as that of ethyl alcohol, 0.9347 and 
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0.0345, respectively, A 100 cc, sample is rendered slightly alkaline by the addi- 
tion of 5 or 10 cc. of normal base and distilled with the use of a fractionating 
column until the temperature reaches 90**. The distillate is brought to a tm- 
perature of 15®, the TOlume noted, the specific gravity dcterralne<l with a 
pycnometer, and the approximate alcohol strength found by reference to tables. 
Sufficient water is then abided to the distillate to make the alcohol concen- 
tration 50 per cent by volume, and the solution is examined In a Zeiss Immersion 
refractometer which gives a scale reading of 40.2 for a 60 per cent solution of 
methyl alcohol and 85.6 for ethyl alcohol of the same concentration. 

Tables have been calculated showing the percentages of methyl alcohol cor- 
responding to readings between these limits. 

The estimation of inorganic phosphorus in blood plasma by the method 
of Bell and Boisy, B. A. Myers and M. C. Shevky (Joar. Lai), and Clin. Med., 
7 U92iy, A'o. S, pp. figs, — Attention Is called to certain difficulties 

which the authors have met with in the practical application of Bell and 
Dolsy’s method of determining inorganic phosphorus in blood plasma (12* S. R., 
44, p, 613, find suggestions for overcoming these dilficuUies are made. The 
series of standards must be prepared of dlfTering pliosphorus content so that 
in each determination one may be selected which contains phosphorus in an 
amount which does not excee<l that of the unknown by more than 0.25 nig. per 
100 cc. In certain plasmas larger amounts of inolybdic acid and bydroquinone 
solutions must be added. 

Use of invertase for sucrose estimation, T. S. Hakding {Sugar [JVcia 
yor1c\, 23 (1921), No. 10, pp. — ^A brief discussion of the advantages in 

the use of invertase for sucrose determinations by tlie Clerget method. 

The determination of reducing sugars in lead-preserved cane Juices, 
J. B. IlAimis (Jour, Indus, and Engin. Chem., IS (1921), No, tO, pp. 925, 926 ). — 
Determinations of reducing sugars on juice samples preserved with basic lead 
acetate, after doleadlng witii the usual normal salts, have been found to give too 
low results. AVith the use of an acid deleading agent before filtering, the full 
percentage of reducing sugars in lead-preserved samples can be obtained. 
Oxalic acid has been found to be the most efTective reagent tried for this 
purpose. 

Table for the det^ermination of dextrose, invert sugar, and levulose by 
the thiocyanate-potassium iodid method, G. Bbuhns (Chem. Ztg,, 45 (1921), 
No. 61, pp. 486, 4S7). — To supplement the author’s previous papers on the deter- 
mination of invert sugar witli potassium thiocyanate and potassium lodld 
(12. S. II., 43, p. 314), a table is given showing the amount of dextrose, invert 
sugar, and levulose corresponding to different amounts of thiosulphate required 
for titration. 

The determination of glucose, fructose, sucrose, and dextrin in the 
same material, A. Behre (Ztschr. Uniersuch. Nahr. u. Qenussmtl., 41 (1921), 
No. 9^10, pp. 226--230) determining different kinds of sugar in the same 

material as in natural and artificial honey, the author suggests tlie application 
of the method of determining glucose with hypolodid described by WiUstfttter 
and Schudel (E. S. K., 40, p. 312). Glucose is determined according to the 
usual technique of this method. For sucrose the determination is made before 
and after hydrolysis with hydrochloric acid. For determining ghicose and 
dextrin in commercial corn sirup, glucose determinations by the lodin method 
are made before and after hydrolysis for two or three hours with hydrochloric 
acid. The difference in readings multiplied by the factor 0.9 gives the amount 
of dextrin. To determine the amount of fructose In the pres^ce of glucose, 
the fructose is detennined by the copper reduction method after the reduction 
of the glucose with iodin and the removal of excess iodln and the gluconic acid. 
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The exAmlnatlon of artillelal and natural hoiteya, beet sugar sirups, 
etc,, G. BRUHrrB (Chem, Ztg., iS (1921), Noa. SS, pp, 661-604; S5, pp, 681y 682; 
86y pp, 685-687; 89y pp. 711, 712; aha. in Jour. 8oc. Chem Indus., 40 (1921), 
No. 17, p. 623 A ) . — ^The author descrit)eR methods used iu an extensive examina- 
tion of artificial honeya This study has led to the conclusion that, owing 
to the dextrinous condensation products invariably present in artificial honeys 
prepared from sucrose by inversion and which are only partially hydrolyzed by 
the Clerget process, this process Is of little use in the examination of honeys 
except to detect large quantities of sucrose. In place of this process, the 
author recommends hydrolysis by heating a 1 T>er cent solution of tlie honey in 
O.OG N -hydrochloric acid in a bf>! ling- water hath until inversion is complete. 
This is determine<l by withdrawing and testing portions of the solution until 
the maximum reducing iKwcr is reached. A correction depending upon the 
length of heating requiriMl is then made for the levulose destroyed. 

After hydrolysis by this method artificial honeys showed invert sugar con- 
tents agreeing to within 0.5 per cent with the content of total solids. Edible 
beet sirups containing from 15 to 30 per cent of sucrose and about 2 per cent of 
ash gave results about 0 or 7 i)er cent higher than after hydrolysis by the 
Clerget method, but 8 or 0 per cent lower than the content of dry substance. 
Starch dextrins required a much longer time for hydrolysis than honey dextrine 
under the given conditions. 

Dry substances in molasses, sirups, and juices by the Spencer electric 
oven, G. P. Meade {Jour. Indus, and Kngin. Chem.. IS {1921), No. 10, pp. 924f 
925). — !l"he 8i»encer electric drying oven (K. 8. II., 45, p. 313) has been found 
to be suitable for determining dry substance in solutions such as molasses, 
sirups, etc. The capsule is filled with freshly ignited fluffy asbestos loosely 
packi»<l. After the weight of the capsule and asbestos has been taken, the 
liquid to be dried is run on the aMi)estos dr<ip hy drop in an amount not to 
exceetl 4 cc., and tin' capsule with the sample is again weighed and placed in 
the oven previously healed to 1J(P C. The temiHu’ature is maintained at this 
point throughout the heating i)eriod, during which n strong current of air 
through the oven is re<iuired. At the end of the period the ele<*triclty and air 
are both shut off and the cap.sule is reinove<l to a desiccator, cooled, and weighed. 

It Is stated that known solutions of sugar and of invert sugar and salt are 
dried to practically constant weight in 20 minutes, and that thin stdutions of 
low viscosity such as cane juice are fully dried in 10 minutes. Molasses, sirup, 
and honey should he diluted 1 : 1 hy weight with water before drying and 
should then be heated for 20 minutes at llO*", with no attempt at reaching con- 
stant weight by extra heating i>eriods. 

The comparative values of decolorizing carbons, A. II. Bradley (/nfrrnafl. 
8uffar Jour.. 22 (1921), No. 212, pp. 455-^61, fig. f ).~Thls paper is primarily a 
discussion and crith'ism of the method recommended hy Thomas for determining 
the comparative values of de<*c)lorizmg carbons <K. S. H., 40, p. 12). 

As a substitute method, the author recommends that a standard tintometer 
or colorimeter, preferably the ITess-Ives tint-photometer, he adopted and used 
by all workers. A standard concentration of solution should be used as sug- 
gested by Thomas, preferably a 50 per mit solution of raw cane sugar. The 
commercial carbon having the greatest de<*olorizing effect on 3 per cent of the 
standard solution should be taken as the standard cnrlmn to which all others 
should be compared. Comparative treatments of both the standard carbon and 
the samples under examination should be made and the decolorizing results 
obtained plotted as curves. The time required for filtering off a given volume 

96841—22 ^2 
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of the standard sugar solution after treatment by the carbons under examina- 
tion should be observed for comparison. The composition of the sample as re- 
gards size of grain should be determined approximately, and the volume for a 
common weight should be taken. 

Use of kieselgnhr in the clarification of cane Juice, H. 8. Paine and O. F. 
Walton, j». (Abs. in Science, n. #er., 5S (1921), No, 1S68, pp, 266, 267), — brief 
report is given of an investigation of the clarifying efRciency for cane juice 
of various types of kieselguhr. 

One of the luetliods used to determine the clarifying efficiency consisted in 
the dialysis of the colloids present la the juice before and after clarillcation. 
The results thus far obtained show that if a sufficient amount of kieselguhr is 
used to afford the minimum adsorbing surface required for the colloids present, 
there is little, if any, difference in the clarifying efficiency of eciual weights of 
different kiesclguhrs. It is conceded that heating and filtration with kieselguhr 
remove all colloids of such a degree of dispersion as to give a turbidity visible 
to the eye, and subsequent treatment with decolorizing carbon removes colloids 
of such dimensions as to be invisible to the eye. 

The effect of some decolorizing carbons upon the color and colloids of 
cane Jnice, J. F. Brewster and W. G, Raines, jr. (Jmr, Indus, and Fmgin, 
Chem,, 13 (1921), No. 10, pp. 921-923). — ^The authors at the Bureau of Chemis- 
try, U. S. I>. A., and the Louisiana Sugar Exiierinient Station have compared 
the efficiency in sugar clarification of four commercial decolorizing carbons 
with respect to the removal of colloids and of c'olor from the Juice. For the 
purpose of comparison a few runs were made with the sulphur-lime process, 
the rest being made with successive kieselguhr and carbon treatments. The 
amount of colloids left after the various treatments was determined Ivy the 
dialysis method suggested by Paine and Walton as noted above, and the color 
by colorimetric determinations with the Heas-Ives tint-photometer, as de- 
scribed by Meade and Harris (E. S. R.. 43, p. 714). 

A smaller amount of colloids was found in the juice after kieselguhr treat- 
ment alone than after the sulphur-lime treatment. Ontrifuglng the raw 
juice before treatment witrf" kieselguhr resulted in slightly lower figures for 
colloids after the kieselguhr treatment, although a large amount of the ma- 
terial removed by centrifugation can also be reinovetl by kieselguhr. Con- 
siderable variation was shown both in the colloids and in the color left in 
the solution after treatment with the different carbons. Tests on the re- 
peated use of carbons showed that in the case of one carbon only was it i)os- 
sible to obtain good decolorization on a second filtration. 

The effect' of varying H-ion concentration upon the decolorization of 
cane Juice with carbon, .T. F. Brewster and W. O. Raines, jr. (Jour. Indus, 
and Engin. Chem., 13 (1921), No. 11, pp. 1043, 1044). — In ooimectiou with the 
investigation of the action of decolorizing carbons on cane Juice noted above, 
preliminary work on the effect of H-ion concentration of the Juice on the 
resulting decolorization is r^orted, the determinations being made with the 
spot test colorimetric method. ^ 

Increase of H-ion concentration was found to bring about an increase of 
decolorization, but, in view of the fact that the rate of Inversion of sucrose 
increases in proportion to an increase in the concentration of the H-ion, it Is 
thought to be somewhat doubtful whether much advantage would be gained 
In practice by acidifying to improve decolorization unless conditions were very 
carefully controlled. 

The manufacture of starch from F. B. Wise (Rice Jour, and Boutko 
Fanner, 24 (1921), No, 11, pp. 32, 56).— The author describes briefly the 
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pr<>cesses involved In the manufacture of starch from rice, showing why rice 
is not used to a greater extent in the manufacture of starch. 

The exploitation and utilization of grape marc, J. Ventre {Ann. iScole 
Natl Affr, Montpellier, n. ser,, 11 (1919), No. 1, pp. S-10, figs. 5 ). — ^This is a dis- 
cussion of the practical utilization of grape marc for the manufacture of 
alcohol, the residue after distillation for the extraction of tartaric acid, the 
recovery and utilization of the seeds for oil, and the utilization of the. residue 
after the removal of the seeds for feeding stuffs and fertilizers. 

The industrial manufacture of alcohol from carob beans, J. Mrzzadboli 
(Bill. Assoc. Chim. Suer, et Distill., 38 (1921), No. 12, pp. 510-517). — The author 
describes the methods employed in a large establishment in Sicily for the 
manufacture of alcohol from carob beans. The sugar is extracted by diffusion 
at a temperature of from 05 to 105® C. and fermented asepti cully with selected 
yeasts, after which the alcohol is distilled. The composition of the Sicilian 
carob bean is given as folhAvs: Moisture 17, reducing sugars calculated as 
glucose 35, sucrose 25, protein 4.70, tannic acid 1.52, fat 0.60, ash 2.40, non- 
nitrogenous organic matter 22, and cellulose 4.55 per cent. 

Some factors of dehydrator efl9ciency, W. V. Cruess and A. W. Christie 
(California 8ta. Bui. 837 (1921), pp. 277-298, figs. 8 ). — ITds publication is 
essentially a progress rep<>rt on a comparison of the efficiency of various types 
of dehydraters in use in California. Data are presented on the cost of dehydra- 
tion in dehydraters of various designs and capacity, and of the fuel efficiency 
and alr-llow requirements of the different types of dehydraters. 

It is estimated that a completely equipped and satisfactory dehydrater can 
he built for $500 or less per green ton capacity per 24 hours. The alr-hlast 
tunnel type of dehydrater has been found to be the most economical to operate 
In regard to fixed charges and o]K‘rating costs. Eniplmsis is placed on the 
importance of adequate air flow. It is considered that the velocity of air across 
the trays should not fall below 500 ft. per minute for fruits which case-harden 
and 750 ft. iK^r minute for freely drying fruits. It is thought probable that 
velwitics of 800 to 3,000 ft. p<T minute in the case of very easily dried fruits, 
such as grapes and sliewi apjdes, would hasten dr^ng sufficiently to compensate 
for the increased cost of iwwer for the fans. 

In tunnel dehydraters the ** parallel current ” system, In which the fruit 
enters at the air-intake end of the drying compartment and leaves at the 
air-exhaust end, is thought in general to he superior to the older “counter 
current ” system in which the fruit enters at the air-exhaust end and leaves 
at the air-intake end. The advantages for the parallel current system are 
that the evaporation of surplus moisture is very rapid during the early stages 
of the drying period, when the fruit is in the Ik^sI condition to give up its 
water; the wet fruit is more nearly at the tenii>eratiire of the wetbulh ther- 
mometer on aceount of the rapid rate of evai)oration of the fruit, which reduces 
its temperature proportionately ; scorching and overdrying are avoided, as the 
temperature is gradually lowered and the humidity raised; and the fruit 
emerges after drying at a relatively low temperature so that much less heat 
If carried to the outside atmosphere and lost. 

Becirculation of a large proportion of the air used in drying, proper dis- 
tribution between the trays of fruit, the use of multivane or steel plate fans, 
the ^election of the proper type of trays for different fruits, and the control 
of humidity by air humidifying devices are all considered important factors 
In efficient drying. Wooden trays are recommended for the drying of sulphured 
fruits and screen trays for unsulphured fruits. Prunes and grapes are roost 
rapidly dried If previously dipped in a boiling lye solution. Whatever the type 
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of dipping machine used, it is essential that the lye solution be maintained at 
01 very near the boiling point during tlie dipping. 

METEOBOLOGY. 

[Weather conditions in the United States during 1021] ((/. S, Dept, 
Apr., Weather, Crops, and Markets, 1 (19^2), No. 2, pp. 17, 47). — It is shown 
in this review that the weather conditions during 3921 were on the whole 

rather favorable for winter grains, com, and citrus fruits, and, in most local! 
ties, for grasses and many minor crops, but unfavorable for cool- weather, 
spring-planted crops (such as oats, spring wheat, and potatoes), for deciduous 
fruits, and mostly unfavorable for cotton. 

“The outstanding features of the season’s weather were the severe spring 
freezes that caused the destruction of most fruits throughout the Central States 
from the Great Plains eastward ; the warm, dry weather tliat greatly damaged 
spring oats, spring wheat, and potatoes during their critical period of growth; 
and the tropical storm that crossed central Florida the latter part of October, 
resulting In rntich damage to citrus fruits in that section.” 

The cotton crop of 1921 was the smallest in many years. Unfavorable 
weather conditions and the unusually heavy damage by boll weevil were the 
major factors contributing to this result.” The apple crop of 3921 was the 
smallest in 30 years and the peach crop the smallest in 18 years. This was due 
to damage caused by frosts and freezes in March and April. 

Report of weather observations, \V. {^chievkustetn {New Jersey Stas. Dpt. 
1920, pp. 91, 92). — This is a summary of observations on tomi>erature and pre- 
cipitation at the agricultural college farm at New Brunswick, N. J., during the 
year ended June 30, 3920. 

The total rainfall during the year was 53.79 in., or 5.03 in. above the normal 
“The snowfall also was above normal, the ground being covered with snow 
and ice during the greater j)art of the winter. The .severe winter was followed 
by a* late spring, with very unfavorable conditions for p(>llination during the 
season in which mo.st fruit trees were in blos.som.” 

Ohio weather for the year 1020, W. 11. Alexander and C. A, Patton 
(Ohio Sta. Bui 352 {1921), pp. 261-354, figs, 63). — Data for temperature, rain- 
fall, snowfall, evai>oration, wind, and frostless periods at Wooster, and on 
temperature and precipitation for the district and county expt>rlment farms 
and for the entire State during 3920 and pr(H?eding years are recorded and 
summarized in tables and diagrammatic maps. 

The mean temperature for the year at the station was 40.2® F. ; for the 
State 50.,3®. The highest temperature at the station was June 30; for the 
State 98® June 30. The lowest temperature at the station was —5'’, January 5 ; 
for the State, —31®, .Tanuary 25. The annual rainfall at the station was 39.7 
in.; for the State, 37.49. The number of rainy day.s at the station was 13C; 
for the State, 117. Tlie prevailing direction of the wind was southwest at the 
station and In the State at large. The length of the frostless period during 1920 
at Wooster was 130 days, May 16 to October 7. The total evaporation at 
Wooster, May to October, 1920, wa« approximately 24.8 In. 

“The years 1939 and 1920 were, in several respects, very much alike in that 
both were characterized by a large amount of fine, open weather and In the 
main were quite free from hurtful extremes.” 
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SOILS—FERTILIZEES. 

Practical soli knowledge, A. Nowacki (Praktische Bodenkunde. Berlin: 
Paul Parey, 1920 j 7. ret>, ed., pp. 208, pi. 1, figs. 12 ). — This is a popular hand- 
book dealing with the Investigation, distribution, and description of soils. It 
contains chapters on the nature and origin of the ground and soils, the shape of 
the soil surface, stratification in soils, and soil constituents and soil tyi)es. 
Under soil types are discussed stony, sandy, loamy, clayey marly, limy, and 
humus soil types. 

Guide to soil experiment fields {Misnonri Sta. Guide, 1 {1921), pp. 12, pi. 1, 
figs. 2 ). — Brief descTi])ti(ms are given of the S(ul experiment fields at the station, 
together with some of the general results so far obtained. These have been 
noted from time to lime from the bulh^tins and annual rei)4>rts of tlie station. 

Manual of the principal soils of Missouri, M. F. Mtixkr and H. II. Kruse- 
KOPF (Missouri Sta. [Pa/nphlet], 1921, pp. 15, fig. 1 ). — This manual briefly de- 
scribes the important soil areas of Missouri, and has been prepared to accom- 
pany a general map covering the soils of the State which was published in 1918 
(E. S. 11., 39, p. 818). 

Soil survey of northern Wisconsin, A. U. Whitson, T. J. Dunnewald, and 
(?. Thompson (IR^f. Geol. and Nat. Hist. Rurvey Bui. 55 (1921), pp. 
pis. 5, figs. 2 ). — This survey, made in cooi>eration with the Wisconsin Experi- 
ment Station, deals with the soils of an area of about 18,5(K),1KX) acres in upper 
Wisconsin, It is stated that nearly om^half of the area is already occupied by 
farms in all stages of development, and that more than 8,500.000 acres of good 
farm land are left, as well as 2,tKX),(X>0 acres suitable only for pasture or for- 
estry purposes. 

There are considerable areas of level lands in northern Wisconsin, although 
for the most part the country is said to be rolling and in some sections is very 
rougli and broken. Most of the soils have good natural drainage, but some have 
poor uuderdraiiuige and there are considerable areas of marshes. 

There are ten ])rin<*ipal soil types in upiM*r Wisconsin, including sands, light 
i^ndy loams, heavy sandy loams, silt loams with well-drained subsoils, silt loam 
with a he^vy subsoil, slit loam on limestone, heavy red clay, ijoorly drained soils, 
peat and muck, and rough and very stony lands. The heavy sandy loam is the 
most common soil and is consitlered the most valuable type in upper Wisconsin. 

Report of the soil survey of the Diahlah area — riglit bank, J. F. Webster 
and B. Viswanath (Mesopotamia Dept. Agr. Mem 2 (1921), pp. 20. figs. dl. — 
'Phis survey deals with an area of alxiut 4(X),(XX) acres lying between the Tigris 
and Diahlah Kivers, from Deltawah on tlie north to the junction of the rivers 
on the south, in Asiatic Turkey. The area i.s a slightl}’' undulating plain with a 
general slope to the southwest. 

The portion of the area under cultivation i.s almost entirely under irrigation 
by means of canals, and it is stated that no one of the canals Is provided with 
any urtlftcinl system of drainage. Apj^arently considerable of the area is desert. 
It is stated that the river waters used for irrigation have a dangerously high 
soluble salt content for such arid soils. 

The soil consists mainly of a calcareous alluvium, which is ligiiter in texture 
near the rivers. This alluvial soil is a gray to a gray-brown, fine-grained, porous, 
and friable soil, and is said to be similar to the adol>e soils in other arid regions 
of the world. The subsoil is practically the same as the surface soil and extends 
to a depth of many feet. 

Mechanical analyses of the soils indicate that they gradually increase In heavi- 
ness from west to east and very slightly so from nortli to south. The cultivated 
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soils tend to be heavier than the desert soils. In general the physical condition 
of the soil is said to be good, and permits of sufficiently high water capacity 
without prejudicing its facilities for good drainage. 

Chemical analyses showed that the water-soluble salts in the soils consist of 
the sulphates and chlorids of calcium, magnesium, and sodium and the carbonate 
of calcium. Sodium carbonate was not found and, with a few exceptions, the 
quantities of individual and total salts found are considered to be less than the 
amounts which exert a decidedly harmful effect on crops. It was also found 
that where there are accumulations of clay, comparatively more salt is present. 
The salt content of cultivated areas is greater than that of uncultlvoted areas. 
The unirrigated tracts showed no apprcK^dable quantities of soluble salts. 

It was further found that n(*arly 50 iM‘r cent of the soil is soluble in hydro- 
chloric acid and consists largely of calcium and magnesium carbonates. The 
calcium carbonate content ranges from about 12 to 29 per cent. The phosphoric 
acid content is api^arently very evenly distributed and is considered to be suffi- 
cient for immediate needs. The potash content corresponds somewhat with the 
distribution of tlie clay, and is more abundant in the cultivated than in tl»e un- 
cultivated soils. Comparatively large quantities of the total potash are in avail- 
able form. In general, the nitrogen content of the soils of the area is low. 

Alkali lands in Iraq: A preliminary investigation, J. F. Wkbsteb {Meso- 
potamia Dept, Agr, Mem, 1 (1021), pp. 27 ), — A preliminary investigation on the 
alkali lands of Iraq, which is a distinctly arid region in Asiatic Turkey, is re- 
ported. 

Iraq is a vast alluvial plain, having only very limited areas possessing a 
natural drainage. The annual rainfall is only about 5 in., and all cultivation is 
done under irrigation. Analyses of the soils show tliat the most commonly 
occurring salts are the chlorids and sulphates of sodium, calcium, and mag- 
nesium. Sodium carbonate has so far not been encountered. Tbe alkali con- 
dition of these soils is attributed to imi>erfect drainage, excessive evaporation, 
seepage from irrigation canals, and irrigation with salty water. 

Studies of the water used for irrigation 8howe<l that it c*on tains at least 
50 parts of salts per 100,000 parts of water. Land under intensive winter am! 
suiiiiner cultivation receives us much as 70 in. of irrigation water, wdiicm 
results in an annual addition of 8,000 lbs. of salts per acre. 

i*ot culture experiments and field trials hove shown that for the salts most 
usually occurring in this country 0.3 i»er (Kmt of water-soluble solids may be 
regarded as distinctly harmful and any amount ovcir 1 i)er cent as likely to 
Inhibit growth. 

It is concluded that the most obvious remedy for the situation at present is 
to grow alkali-resistant crops. Prevention of excess evaporation by mulching 
and furrow irrigation is another reme<ly which has proved profitable, particu- 
larly in gardens. A further method of treatment is to plow under the surface 
layer of the soil to a depth of at least a foot. This is si>ecially effective when 
combined with heavy preliminary irrigations. Washing the salt into the 
subsoil by very heavy Irrigations has also been practiced with some success on 
large areas in Iraq situated well away from the rivers. Underdrainage com- 
bined with leaching is considered to be the final and universal remedy for the 
reclamation of the soils of the area. 

The ** alkali ** content of soils as related to crop growth, F. T. Shutt 
and A. H. Bubwasb (Eop, 8oo. Canada Proc. and Trans,, 3. ser., H (IB90), 
Sect HI, pp, 57-76, figs, 12),— In a further contribution to the subject (K. S* R., 
40, p. 116), it was found that the alkali in irrigated dark clay loam soils grow- 
ing wheat consisted chiefly of sodium sulphate. Sodium carbonate was preseiit 
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ill small percentages where the growth was from fair to good, and both mag- 
nesium and calcium sulphates were found where Uie growth was very poor. 
On rich, dark loam soil growing oats, the alkali was mainly sodium sulphate, 
varying in amount from 0.1 per cent in the region characterized by good growth 
to 0.9 i>er cent on the poor areas and 2 per cent on the bare spots. Magnesium 
sulphate was found, but in very small quantities, and the soil throughout the 
series was quite free of sodium cart)onate and chlorids. 

On rich dark loam soil growing timothy the alkali fjonsisted of sodium 
sulphate and a trace of sodium carbonate. On the bare spots, however, calcium 
and sodium sulphates predominated, and magnesium sulphate was present in 
appreciable amounis. Where the growth was poor uiid on the liare spots, the 
higher eoncentratlons of alkali were near the surface. On a dark brown loam 
soil well supplied with vegetable matter and growing vetch and rye, sodium 
carbonate was present where the growth was from fair to good, where the 
growth was poor, and on the bare spots, but not in sufficient quantities to be 
injurious. Sodium sulphate was the chief alkali where there was no growth. 

It Is concluded tentatively that 0.25 per cent of sodium carbonate marks an 
extreme limit for vetch and rye. The opinion is expresseil that more investiga- 
tional work will be ne(*eRsary before final conclusions can be drawn as to the 
safe limits of alkali content of soil. 

The vlew^s of soil ferment up to the present time, F. K»:i)iNrf (Mitt, Dent, 
Landw, OeacU., S6 (JO^l), No. .}/, pp. 504-^598), — A suminury of the different 
conceptions of the so-called soil ferment from the beginning of history to the 
present lime is presented, it being concluded that soil ferment may bo defincnl 
ns the pnaluct of the activity of nature, atmosphere, soil colloids, and soil 
mlcrooganisms. 

Preliminary note on the microbiology of the soil and the possible exist* 
enco therein of itivi.sible germs, (5. Uossi ^'c/., 12 (1921), No. 5, pp. 

409-412 ). — Studies conducttHl at the Royal (>)nege of Agri<*ultiire at Porticl, 
Italy, to determine tlie possible presence of an invisible or ultra microsKjoplc 
flora In soil are rei^orted. 

This work w^as undertaken in view of the inadeciuacy of the re<*ogiiizable 
microbic flora in the soil to t^xiduin many biochemical plienomena. Tlie method 
used consisted <»f taking fresh soil, mixing it with ordinary water lii equal 
weights and allowing it to decant for 50 minutes, and liltering the deeanteil 
liquid witli iK>rous candles by means of tlie (iay*Lussac pump in the Chamber- 
land apparatus. The tmrpo.se was for the liquid containing the supposed in- 
visible germs to descend aseptically into flasks (vmtainiug culture liquids. 
The principal reactions that are attributeil to invisible germs, namely, putre- 
factive reactions, nitrification, and nitrogen flxatlon, were observed. 

It was found that the filtered infusion of .soil did not contain indol but did 
contain ammonia and nitrites. The results w’ere negative in an attempt to 
produce indol from the nutritive liquid containing i>eptone. The same liquid 
unflUered pro<lucetl it abundantly as a result of the ordinary agents of putre- 
faction. The sterile circulating solution did not cause any Increase in 
nitrites beyond the amount which is naturally present in a nutritive solution. 
The experiments were carried even further, but the results obtained are con- 
cluded to be clearly insufficient to disprove the presence of luvisil)le germs. 

The studies are being croiitinued. 

The inAaence of green plants upon the oxidizing flora of the soil (New 
Jersey Stas. Rpt 1920, p. 19 ), — Using the evolution of carbon dloxld from the 
soil as an index, it has apimrently beat demonstrated that a symbiotic rela- 
tionship exists between growing green plants and the oxidizing flora of the 
soil. 
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Sfinbiotlc nitrogen fixation by legnminons plants, vrith special refer* 
ence to the bacteria concerned, E. Hansen (8ci, Agr,t 1 (19^1), 2fo, 9, pp* 
ftgs, 6)n — In a contribution from the soils department of the University 
of Saskatchewan, data are reported from studies on nitrogen fixation by 
legumes which showed that leguminous plants when inoculated by the proper 
bacteria, as evidenced by the presence of nodules on the roots, are able to 
utilize the nitrogen of the air. This symbiotic relation exists only in the 
legume family, and was not found to occur in any nonleguminous plant either 
naturally or othemise. No species of legume was found to exist which does 
not possess tliis relation provided the proiu^r bacteria are present. 

Leguminous plants are divided into groups according to the manner In 
which they can be cross inoculated by certain bacteria. These bacteria have 
become adapted to certain plants or groups of plants, and these adaptations 
which occur naturally ai'e i>er8i8tent and could not be broken down by re- 
peated trial. These special adaptations could not be explained on the basis 
of close botanical relationship or soil reaction. The cultivation of the bacteria 
in various kinds of ine^lia through long i>eriods of time did not destroy their 
virulence. 

The continuous growing of corn with a legume and a nonlegume green 
manure crop, 1019, J. G. Lipman and A. W. Blair {New Jersey Stas. Rpt. 

pp. S70-SH0), — In the twelfth report of tills series it was found that in 
the continuous growing of corn with a legume green manure crop (a mixture 
of vetch and red and white sweet clover) compared with a nonlegume (rye), 
small applications of manure being used on each for the introduction of decay 
organisms, the legume section gave a larger yield of grain with a higher per- 
centage of nitrogen than the uonlegume section. The average yield of dry 
shelled corn on the legume section w^as about V6 bu. more than the average 
yield on the nonlegume section. The average percentage of nitrogen in the 
grain from the two sections was 1 .49 for the legume and 1.21 for the nonlegume. 

The total nitrogen recovered through the crop from the legume section was 
64 lbs. per acre and from the uonlegume 8e<*tion 32 lbs. With reference to the 
manure treatment the treated plats of the legume section gave an average In- 
crease over tlie check plat of 4.4 bu. of grain, whereas tlie corresponding in- 
crease for the nonlegume section w'as only 0.7 bu. 

The continuous growing of wheat and rye with and without a legume as 
a green manure, 1910, J. G. Lipman and A. W. Blair {New Jersey Stas. Hpt 
1920, pp. S80’^382, fig. 1). — In the twelfth contribution to the subject (E. S. H., 
44, p. 821), it was found in 1919 that the yields on the legum(>-t rented (soy 
bean) plats w’ere distinctly higher than on the nonlegiime plats for both wheat 
and rye. The former showed an increase of over 3 bu. i)er acre and the latter 
an increase of over 5 bu. per acre. There was also a substantial Increase of 
straw in both cases. There was little difference between the nitrogen content 
of the dry grain from the legume plat and that from the noiilegume plat, but 
the total nitrogen from the legume wheat plat was about 10 lbs. per acre moi*e 
than that from the nonlegume plat. 

NitHfication in some South African soils, T. D. Hall {Soil Soi., 12 {1921), 
yo. 4, pp. 301^6$, figs. 10). — In a contribution from tlie School of Agriculture 
and Experiment Station at Potchefstroom, South Africa, a considerable amount 
of quantitative data on nitrification and related matters In certain South African 
soils is presented. 

Pr^lminary studies were made to obtain an idea of the amount of nitric 
nitrogen in the soil on various portions of the station i^rm. Two samples of 
soil from a dry-land virgin plat showed nitrates In small quantity but in 
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very close agreement. During a cold month the nitrates increased from 0.48 
to 2.9 parts per million. Soil from a cultivated irrigated plat contained only 
0.44 part per million of nitrate, while that on dry-land cultivated plats con- 
tained from 18 to 38 parts per million. The dry-land virgin soil showed a rise 
in nitrate content at the height of the rainy season, when all other plats showed 
a large decrease. On dry-land potato plats tlrnre did not aj)pear to be any 
definite inverse relationship between the nitrates present and the crop yields. 
The nature of the fertilizers used did not appear to have affected the subse- 
quent nitrate content. 

Studies of seasonal variation were also conducted. 

Studies of the nitrifying i)ower of two soils, one a virgin soil and the other 
cultivated and irrigattni for 14 years, showed tluit in the first perhxl of 29 
days the virgin soil was slightly ahead of the cultivated soil where botli were 
untreated and where lime was applied. Wliere blood meal wa.s ai)plied, the 
cultivated soil showed superior powers of nitrification. During the next three 
months the temperature steadily Increa.sed and the nitrates in the virgin soil 
were almost without exception ahcnid of those in the cultivated soli. Thi.s 
superiority was maintained through a further 8.5 months. 'I’he maximum 
amount of nitric nitrogen obtaincfl in virgin controls corresponded closely 
to the inaxinuiin obtained in the fallow land of the same soil type in the field. 

A study of the influence of temi)erature on nitrification led to the conclu- 
sion tlmt the actual wintet temperatures of July and August in South Africa 
were not sufficient to stop nitrification, while the soil moisture was adequate. 
It is concluded that nitrification is kept in check in cold dry winters more by 
lack of moisture than by actual cold. 

As regards the nitrification of cowpeas when used os a green manure on 
brown sandy loam soil, under the climatic conditions of South Africa green 
cowpea hay when turned under in a moist soil decomposed within two weeks, 
especially if the operation wa.s followed by good rains. While rainfall ap- 
parently brings about very quick and complete decomposition of the green 
manure, everything points to the fact that the valuable decomposition products 
are carried below the first foot of soil. Besults obtained with slaked lime 
and ground limestone on a sliglitly alkaline soil indicated the sui»eriority of 
the latter. The turning under of green cow'pea hay and eitlier form of lime 
together did not increase the amount of nitric nitrogen €*xcept in one case. 

A study of tlie effect of lime in the forms of calcium carbonate and slaked 
lime on nitrate production in nonirrigated land sbo\^ed that neither kind of 
lime in varying amounts improved nltriflcntlou in a newly cultivated and 
slightly acid virgin soil. Aeration apiKmred to be a much more important 
factor than lime for this soil. 

Studies of the amounts of nitrates in the first 5 ft. of the soils at the station 
showed that a nonirrigated soil contained more nitrate than an irrigated cul- 
tivated soil of the same type, although the latter soil did not receive sufllcient 
water to carry the nitrates to the fourth foot. The virgin soil showed very 
little nitrate in the surface 12 In., and none was recorded below this depth. 
Soil supporting a maize crop 6,5 ft. high, following cowpeas cut for hay, 
showed as good a nitrate content for 5 ft. as the stune soil when bare fallowed 
during the time. While the nitrates decreased 75 per cent at the surface 
foot during a very active growing period of the maize, they Increased at the 
6-ft. depth. The decrease in the surface foot is attributed chiefly to heavy 
rainfall. Land bare fallowed and land on which maize followed cowpeas 
cut for hay had better nitrate contents than the same land where maize fol- 
lowed maize. 
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Studies of the nitrifying power at different depths of soil growing maiase fol- 
lowing maize showed that there w’as hardly any nitrification below the second 
foot. The addition of nitrogenous fertilizers to the third, fourth, and fifth- 
foot samples depressed nitrification. There was a gradual decrease in the total 
nitrogen content of the soil from the first to the fourth foot. The loss on 
ignition, on tlie other hand, showed an increase with depth which did not 
corresi)ond with tlie decrease in total nitrogen, but did correspond with the 
increase in hygroscopic moisture. 

In a study of the nitrification of whale manure, including ordinary whale 
guano, ether-extracted whale guano, and sulpimted whale guano, tlie sulphated 
guano was best nitrified in two out of three soils, both of which were slightly 
acid. Although the siilphating process renders a small amount of phosphate 
water soluble and sometimes gives a more nltrifiable product, it is considered 
of doubtful advisability, since it causes a loss of nearly 6 per cent of total 
nitrogen. The 14.9 per cent of material which can be extracUni from ordinai*y 
whale guano l)y ether did not appear to suppress nitrification. 

A comparative study of the nitritiability on black clay loam and brown sandy 
loam of ten nitrogenous fertilizers, including ordinary whale guano, ether- 
extracted and sulphated whale guano, calcium cyauamld, crayferine, dried 
blood, hone uieol, arnnionium sulphate, dried cowpea hay, and sewage soil, 
showed tiiat all tlie fertilizers with two excei)tion8 were well nitrified. Tlie 
crayferine was best nitrified in all cases, followed in order by ammonium 
sulphate, ordinary whale guano, cowpea hay, bone meal, dried blood, ether- 
extracte<l whale guano, and sulphated whale guaiio. With tlie exception of the 
sulphated whale guano, the fertilizers were much better nitrified in tlie alka- 
line black clay loam than in the slightly acid brown sandy loam. The soil 
nitrogen in the lighter type, however, w*as much more efficiently nitrified than 
that in the heavier type. In 02.5 per cent of the cases smaller amounts of 
nitrogen were more efficiently nitrified than larger amounts. These results 
are taken to indicate the advisability of using smaller Quaiititii^ of material 
for nitrification studies. 

In a study of the nitrifying powers of 54 different South African soils, it was 
found tliat the results obtained were in all cases smaller than those obtained 
by investigators in different parts of the United States. Tills is taken to indi- 
cate that nitrification in South African soils is not so intense us has hereto- 
fore been supposed. Dried blood in small quantities was the most efficiently 
nitrified, followed in order by ammonium sulphate, hone meal, and dried cowi^ea 
hay. With the virgin soils bone meal was best nitrified, followed in order by 
aimnoniiim sulphate, dried bloo<i, and driecl cowpea hay. Nitrification In culti- 
vated soils was in general sui>erior to that in virgin soils. No relationship 
could be established between the efficiency with which the soil nitrogen was 
transformed to nitrate and the organic matter, nitrogen, and hygroscopic 
moisture contents of the soil or the rainfall of the area from which the soil 
came. There seemed to be a perceptible relationship in some cases at least 
between the amount of nitrate produced from soil nitrogen and the Veitch lime 
requirement of the soil. 

It is concluded in general from all these experiments tliat nitrification In 
South African soils when compared with that in soils from any other parts 
is not exceptionally active, although it is goo<i when compared with data from 
some sources. These results are also considered to add further evidence to 
show that nitrification is not so intense in the soils of arid and munlarid regions, 
or is not always superior to that In the soils of humid ureas. However# it 
is concluded that nitrification seems quite adequate for the average crop 
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production, and that where the maximum rainfall and temperature coincide 
there is a maximum nitrification at the time of the greatest crop growth. 

The Inflaence of fertilisation and plant growth on the sedimentation 
curve for water and soil mixtures, C. von Seelhokst, W. Oeilmann, and H. 
HObenthal {Jour, Ijandw,, 69 {1921), No, 1, pp, 5-32, fifjs. 2 ), — Studies on the 
iiifiuence of fertllixation and plant growtli on tlie results of sedimentation 
analyses and electrical conductivity measurements of the water solution of 
soils from the expt^rimental fields at the University of Gottingen are reporled. 

The field was divided into nine plats on which rye, horse beans, winter wheat, 
beets, barley, potatoes, spring wheat, peas, and kidney beans were grown. Each 
plat was divided into eight parcels, which were fertilized with iiitrogiMi, phos* 
pliorie acid, potash, and combinations thereof. 

Sedimentation analyses of samples of soils taken in the spring showed the 
marked influence of nitrogen fertilization on si)eed of sedimentation. Phus< 
phorus and potash had a somewhat less marked influence, but both increased 
the speed of sedinv&ntation, especially the latter. The speed of sedimentation 
was the greatest where phosphorus and potash were used with nitrogren. 

The r(\sults were somewhat diflferent with soil samples taken In the fall. The 
longer sedimentation i)erlo(ls with soils idanted to horse beans and winter 
u'heat are attributed to the exhaustion of the soil in easily assimilable nutritive 
constituents by tliese crops. The soils planted to beets, barley, and kidne^y 
lK.ains showed greater variations in se<iinientation i)eriods by samples from 
individual parcels, esiiecially where beets were grown. An essential difference 
between the actions of tlie barley and kidney bean soils was noted, in that the 
former when fertiliz<*cl with nitrogen showe<l a slower sedimentation speed 
than the soils not treated with nitrogen. 

A comparison of the action of the spring and fall samples shows that the 
sedimentation of the fall samples of ' soils fertilized with nitrogen was slower 
than that of similar samples taken in the spring. This was also true in the 
majority of cases for tlie soils of the other pari'els. The quantities of finest 
particles settled were greater in the fall than in the spring, with the exception 
of the barley soils fertilized with imtash and the unfertilized beet, barley, and 
kidney-bean soils. The smallest quantity of finest particles was fouml in the 
soil solution from completely fertilize<i soils and the greatest quantity from 
unfertilized soils. A variation and general de<!rease in fine particles in soils 
was noted in the spring as compared to the fall, whi(*h is attributed to fertil- 
ization and the resulting flocculation of the soil. As the influeiu'e of fertiliza- 
tion Is rediufed through climatic, vegetable, biological, and cultural influences, 
an Increase of fine particles in the fall naturally follows. It is concludtHl in 
general that the variations In the rate and amount of sedimentation of soils 
depend upon the quality and quantity of the wator-solnhle salts present. 

In this connection studies of the electrical conductivity of water solutions of 
the soils in question and of the dry reshlues ohtaineil therefrom are also 
reported. The results showed that the electrical conductivity increased with 
the percentage of dissolved salts in the soil solutions, uiul vice versa, lii the 
spring the nitrogen fertilization increased the aJnount of dry residue from the 
soil solution and potash and phosphorus to a less extent. Potash and phos- 
phorus, when used with nitrogen, causetl a amsiderable increase in dry residue, 
with certain excerptions. The quantity of dry residue was in general much less 
in the fhll than in the spring. A conqmrison of the quantity of (he finest 
particles in the soil suspensions with the salt content of the solutions showed 
that the former decreases as the latter increases. It is concluded that I lie soil 
suspensions are a functi<m of the content of soluble soil salts. 
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Borne results from fertilizers on muck soils, M. M. McOool nnO P. M. 
HABMsm (Michigm 8ta, Quart, Bui, 4 Ifo, 6 , pp, 45^-51^ figs, 6). — ^The 

progress results of several cooperative experimental and demonstrational fer- 
tilizer projects conducted on muck soils with blue grass, swe(*t clover, sun- 
flowers, corn, and sugar beets are reported and discussed. 

These apparently indicate the general need for potash and phosphoric acid 
by these soils. While the former appears to be the limiting elemei»t, best results 
were obtained in most cases with a combination of the two fertilizers. 

Farmyard manure in Egypt, J. A. Pbescoit (Sultan, Agr, Soc,, Tech, Sect,, 
Bui, 8 (1921), pp, figs, 2). — Following an introductory nc»te by V. M. 

Moss^ri, four sets of exi)eriments carried out during tlie seasons of 11118, 1919, 
and 1920 with maize are reported, showing that the value of Egyptian barnyard 
manure as a fertilizer is directly correlated with the amount of available nltro- 
geji present as ammonia or as nitrate. It is noted that soil is normally used 
as the absorbent for animal excrements in the making of this manure. A simple 
method for the determination of available nitrogen is given* and re<’oinineuded 
for use in Egyptian laboratories. 

It was further found that during storage under favorable moisture <‘on(lltions 
all the ammonia present is changed Into nitrate, but that there is no increase in 
the available nitrogen of the manure. With. an excess of water denitrification 
occurs, and with excessive aeration there is a loss of ammonia. It was impos- 
sible by any method of storage for six months to convert appreciable quantities 
of original organic nitrogen into an available form, and it is considered that the 
question of making this organic nitrogen available by suitable storage conditions 
is the main problem to be solved in connection with Egyptian barnyard manure. 
In this connection it is recommended that Eg^’ptian farmers store the manure In 
large compact heaps, well removed from any excess of water. 

The manufacture of chemical manures, J. Fritsch (London: Scott, Green- 
wood d Son, 1920, 2, ed., rev, and enL, pp, XJI-\-S83, figs, 76). — This is the 
second revised and enlarged English edition of this book (E. S. R., 26, p. 124), 
prepared by H. B, Stocks. 

The nitrogenous action of materials resulting from the conservation of 
liquid manure with formalin en plant growth, E. Blanck and F. Pkeiss 
(Jour, Landw,, 09 (1921), Ao. 1, pp. S3-~i8, fig. 1). — Vegetation experiments with 
oats on sand soil to determine the influence on plant growth of sub.stun(*e8 formed 
by the treatment of liquid manure as sources of nitrogen are report(?d. 

It was found that hexarnethylintetramin had a marked influence on plant 
growth, which was more favorable in some cases than that of ammendum sul- 
phate. On the other hand, urea-aldehyde and cyanoaldehyde preparations were 
entirely useless as sources of nitrogen. It is concluded that the chemical com- 
positions of the two latter substances are too unstable and indeflnite to warrant 
further study. 

As a general result of this study it is concluded that hexarnethylintetramin is 
the substance in liquid manure conserved with formalin which has a favorable 
influence upon plant production and nitrogen assimilation. The condensation 
product urea-aldehyde formed simultaneously has no such Influence, These re- 
sults are taken to indicate that the practical conservation of liquid manuro with 
formalin takes place when the liquid manure is treated with formalin after the 
urea content of the former has become completely transformed Into ammonia. 

Inoculated legumes as nitrogenous fertilizers, P. E. Brown and J. H. 
Btallings (Soil Sci„ 12 (1921), No. 6, pp. S65--407), — In a contribution from the 
Iowa State College, experiments with red clover and alfalfh on Carrington 
loam and Miami fine sandy loam soils are reported. In some cases the 
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legumes were grown on these soils without treatment* and in others tlie soils 
were sterilized and Inoculated with cultures containing the prefer bacteria to 
bring about inoculation. 

It w'as found that on the average 30 per cent of the total plant growth of 
clover was in the roots at maturity on unsterilized soil. On sterilized soil 
the percentage was lower, A larger proportion of the total plant growth of 
clover was in the roots at maturity on the soil poorer in organic matter and 
nitrogen. On the better soil there was a greater total growth and a much 
greater growtli of tops. Over one-half of the plant growth of tlie alfalfa was 
In the roots at maturity on the unsterilized Carrington loam and slightly less 
than one-half on the unsterilized Miami fine sandy loam. On the sterilized, 
inoculated Carrington loam the percentage was slightly lower. The percentage 
of total nitrogen in the roots of both clover luid alfalfa was greater on the 
soil i>oorer in organic matter ami nitrogen. On the average 27 per cent of the 
total plant nitrogen was in the roots of clover at maturity under natural soil 
conditions, while with alfalfa an average of 46 i»er cent of the total plant 
nitrogen was in the roots. 

With clover there was a greater fixation of nitrogen on the poorer soil, while 
with alfalfa the greatest fixation was on the better soil. With clover on 
both soils unsterilized all of the nitrogen in the tops and some of that in the 
roots was fomal to come from the air. On the Miami fine sandy loam a larger 
proportion of the nitrogen in the roots came from the air than on the Car- 
rington loam. With alfalfa all of the nitrogen in the tops and some of that 
in the roots came from the air. 

It is concluded that when clover and alfalfa are grown and the hay crops 
rcmioved there may be some gain in nitrogen in the soil, which will vary wltli 
<he legume, the soil type, the inoculation, and the general conditions of growth. 

The influence of tlie mechanical composition of the soil on the avail- 
ability of nitrate of soda and dried blood, J. G. Ltpman and A, W. Blaiu 
(New Jersetf tU20, pp, 353S67j 6’). — The results for the year 

1919 of the scries of cylinder experiments begun in 1911 (E. S. U,, 44, p. 322) 
are reported. 

When barley was grown on loam soil and on various dilutions of this loam 
with sand, sodium nitrate gave a larger yield of dr>^ matter and a higher 
nitrogen recovery than an equivalent amount of dried blood in all cases ex- 
cept the all-sand series. The average recovery with nitrate for all series was 
40.53 and for dried blood 33.38 per cent. Tlie average recovery for the past 
five years wltli so<lium nitrate was 55.3 and with dried blood 36.6 per cent. 

Buckwheat grown us a residual crop recovered very little nitrogen from 
either i^aliurn nitrate or dried hloo<l. The average reco\'eries for the two 
crops combined for the year were sodium nitrate 47.34 and dried blood 37.58 
per cent. The average combined recoveries for the past live years were sodium 
nitrate 57.02 anti dried blood 49.6 i>er cent. 

“With the soil under consideration, nitrate gives only a slight residual 
recovery of nitrogen, but its initial effect, that is the effexit on the first crop, 
Is sufiioiently above the initial effect of dried blood to give it a higher stand- 
ing than the latter, when the rejsuUs for the two crops are conibined,” 

Sulphate of ammonia as a nitrogenous fertilizer, G. H. Aull (Anicr. Fert,, 
S3 (1921), No. 11, pp. 74, 76, 78, 82, 84, 86, 88, ftps. 5).— In a contribution from 
the South Carolina Experiment Station, exi>eriments are reported in which 
ammonium sulphate was compared wltli sodium nitrate and cottonseed meal 
when used in complete fertilizers as a source of nitrogen. It was found that the 
ammonium snlphate gave better results on cotton, oats, and peavine hay than 
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either of the other two materials. This is attributed to the superior value of 
ammonium sulphate in a mixed fertilizer. 

In fuither experiments on the use of ammonium sulphate as a top-dressing as 
compared with dried blood and sodium nitrate* It was found that the yield of 
peavlne hay was the same in the ease of sodium nitrate and ammonium sulphate 
as it was when no top-dressing was used, and that there was no gain from the 
u6e of dried blood. Greater increases in the yields of corn and cotton were 
obtained from ammonium sulphate as a top-dressing than with the use of the 
other fertilizers. It is concluded that ammonium sulphate is superior to both 
sodium nitrate and dried blood as a top-dressing and when used In a mixed 
fertilizer for the crops mentioned. 

Snlpliate of ammonia as a fertilizer, R. D. Ansticad (Planters* Ohron,, 16 
(19^1), No, 42, pp. 688-691). — Experiments on the use of sulphate of ammonia 
as a fertilizer on South Indian soils for such crops as wheat and barley are re- 
ported, loading to the conclusion that nitrogenous fertilizers which undergo a 
rapid nitrification materially increase the lime requirement of these soils. 

Some further factors influencing the solubility of phosphoric oxid in 
mixed fertilizers containing superphosphates, K. V. Flack ( 8 o . African 
Jour. 8ci., 11 (1921), No. S-4^ pp. 268-214). — Continuing work previously noted 
(E. S. li., 88, p, 519), studies are reported .to determine the Influence of mixing 
superphosphate with Ephos basic phost)hate, Saldanha Bay phosphate, ground 
limestone, krall manure ash, seaweed ash, and bush or plant ash on the solubil- 
ity of the phosphoric acid of the superphosphate. 

It was found that the greatest loss of water-soluble phosphoric acid occurred 
in the limestone mixture. Chemical action started immeiUately and was con- 
tinuous. After being mixed for three weeks the loss amounted to as much as 
98 per cent. The loss in reversion with mixtures of superphosphate and ashes 
varied from 52 to over 84 per cent, and was obtained during a period of three 
weeks. The least reversion occurred with tlic ash from sea plants and the 
highest with tlie plant ash. This is attributed to the lower carbonate content 
of the ash of sea plants. 

It is concluded that sur>erphosphate should not be mixed with mineral phos- 
phate, basic slag, Ephos basic phosphate, limestone, or ashes on account of tlie 
resulting rapid reversion of w'ater-soluble phosphoric acid to forms insoluble 
in water. It is further concluded that a mixture of superphosphate and mineral 
phosphate can be made if the amount of lime combined as carbonate is low in 
the untreated phosphate. 

The action of potash salts on the acid soils of Assam, P. H. CARPiCKTEa 
and C. R. Hablbr (Indian Tea Assoc., Sci. Dept. Quart. Jour,, 1921, No. 2, pp, 
4S-64f pUt. 2). — Studies on the Influence of potash salts when applied in large 
amounts to acid tea soils showed that these soils fixed potash and ammonia from 
their salts in a manner similar to that showm by the chalky .soils of Great 
Britain. The reaction was found to he partly one of physical adsorption and 
partly one of chemical Interchange of bases. The capability of the soil to inter- 
change bases increased as the clay content of the soil increased. With weak salt 
solutions, comparable in strength with those >met in the soil, and with strong 
solutions the predominating factor was physicall^sorption. The bases iron and 
alumina, in addition to lime, magnesia, and potash, w^ere found to be liberated 
by soluble salts of strong acids from soils poor in lime or alkalis. 

With sandy soils the bases liberated corresimnded with the equivalent bases 
fixed. This was not the case with Iteavy soils, for the salt as a whole appeared 
to be adsorbed. Soluble alumina was found to be toxic to the tea plhnt. The 
liberation of alumina by salts from soils is not considered to signify that the 
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soil Is infertile. The presence of lime in the soil solution api)eared to render 
alumina harmless. Toxic alumina was removed from the soil by the addition 
of superphosphate which precipitated the insoluble salt, by lime which rendered 
the oxid insoluble, or by potash which brought the alumina into solution as a 
salt which can easily be leached out of the soil. Superphosphate increased the 
chemical activity of the soils of Assam by increasing their capability of fixing 
bases. 

It is concluded that, until the exact significance of soil acidity as met in 
Assam is defined, a solution of the problem on hand will not be found, and that 
drainage, soil aeration, and tilth are factors capal)le of so affecting the degree 
of hydration of certain soil constituents as to render them toxic and nontoxlc. 

Limestones and marls of North Carolina, G. F. I^otkjhlin, E. W. Bkhey, 
and J. A. Cushman (N, C. Oeof. and Earn, Eurvep Bui. 28 {1921), pp. 211, pis. 
15, figs. S). — This rejwrt is In four parts. l*art 1 gives general information on 
limestones and relate<i materials. I’art 2 deals with the limestones and dolo- 
mites, including marbles in western North Carolina. These are considered to be 
of much more prefwmt and future iiniM>rtanco than the marls of the eastern part 
of the State, which are dealt with in part 3. Part 4 considers the economic im- 
portance of North Carolina in the marble, limestone, and lime industries from 
the stnmlpolnt of present pro<luction, ami of the suitahility of the resources for 
more extensive use in different industries which require the use of limestone 
or lime. 

Lime and chalk, G, S. Uouertson (Ehsco} Agr. Com., East Anglian Imt, Agr„ 
Chelmsford, Bui. 24 (1021), rei\, pp. 16). — ^This is n brief popular discussion of 
the subject, in which the pressing need for lime and chalk on Essex soils is 
given and certain experimental results obtained at the Rothnmsted Exr>erimental 
Station are presented. Information is also given on the purchase and use of 
lime. Analyses on a number of 8arni»les of soli from various parts of the county 
are presented, showing that these soils ns a rule are very deficient in lime. 

Use of yarions compounds of calcium on adobe soils of footliill regions 
of Tulare County, H. S. Vaile and G. Suru (Calif. Citrogr., 7 (1921), No. 1, 
pp. S, 2i, 26, 27, figs, 4), — In a (H>ntribution from the (California Experiment Sta- 
tion, data' and Information are presented to show that the adobe soils of the 
foothill regions of Tulare (k)unty are almost universally well supplied with 
calcium carbonate. There are said to be numerous and notable instances where 
It is present in such form and concentration as to be positively injurious to 
citru.^ trees. It is believed that the use of calcium carbonate to improve the 
texture of the st»ils of citrus groves in the region is iiniiec'ossary and may be 
actually injurious. It is considered possible, however, that the use of gypsum 
may beneficial on these soils. 

luvestigation on the injurious action of soda lime and borax lime, O. 
liEMM^MANN and H, WiESSMANN (iMfulw. Jnhrli., 55 (1920), No. 2, pp. 21'!- 
280). — Studies arc reported on the influence on winter rye and potatoes of by- 
product lime containing borax and a soda lime on a weak sandy loam soil as 
compared with lime marl. Neither soda lime nor borax lime injured the plants. 
Pure lime marl increased the average yield, soda lime decreased the yield, and 
borax lime had no influence, stimulating or otherwise. 

Fertilizer experiments with magnesium sulphate, O. Ijcmmebmann and 
H. WiESBMANN (Landw. Jahrh., 55 (1920), No. 2, pp. 273-276). — Experiments to 
determine the influence of magnesium sulphate on winter rye and summer barley 
on a soil containing 0.115 per cent of magnesium oxld and 0.082 per cent of 
calcium oxid are reported. The magnesium sulphate was applied at the rate 
of 400 kg. per hectare (856 lbs. per acre). It was found that such excessive 
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fertilization wltli magnesium sulphate had no influenee on the yield of the two 
grain crops. 

Fertilizer experiments with iron sulphate, H. Wiesshann {Landw. Jahrb.^ 
6,5 (1920), No, 2, pp, — Experiments are reported to determine the 

influence of iron sulphate on winter rye and summer barley on weak loamy 
sand soil. It was found that the iron sulphate had no favorable influence on 
the crops and in some cases decreased tlie yield. No catalytic effect of the iron 
sulphate was observed. 

Beport on commercial fertilizers, 1021, E. H. Jenkins and E. M. Baiijjy 
(Connecticut State 8ta. Bui. 2SS (1921), pp. 2 1-^109). --ThiB bulletin conUiins a 
list of brands of commercial fertilizers registered for sale in Connecticut 
during 1921, and presents the results of actual and guaranteed analyses and 
valuations of 636 samples of fertilizers and fertilizer materials, representing 
544 brands, collected for inspection in the State during the year. 

Analyses of insecticides and fungicides are appended. 

Commercial fertilizers, S. II. Wilson (Oa. Dept. Apr. [Quart.^ Bui 87 
(1921) ^ pp. 126). — This report presents the text of the Georgia fertilizer laws 
and results of actual and guaranteed analyses and commercial valuations of 
2,611 special and regular samples of fertilizers ami fertilizer materials, offered 
for sale in Georgia and collected from September 1, 1920, to September 1, 1921. 

Fertilizer control, J. L. Hills, C. H. Jones, et al. ( Vermont Bta. Bui 223 
(1921) f pp. S-12). — ^Tliis section of this bulletin consists of a summary of the 
actual and guaranteed analyses of 521 sanmles of fertilizers and fertilizer ma- 
terials, representing 137 brands, collected for inspection in Vermont during 
1021, 

Proceedings of the twenty-eighth annual convention of the National 
Fertilizer Association (Nall Fert. Ashoc. Proc.,28 (1921), pp. JJ4).--~These pro- 
ceedings contain, among other things, special articles on Railway Hates as They 
Affect the Fertilizer Industry, by J. W. White; Alsatian Potash; Higher 
Analysis Formulas ; Economic Factors in Higher Analysis Formulas, by h. W, 
Rowell ; Relations of the Fertilizer Industr}*^ and Experimtmt Stations, by G. 
Ober, jr. ; Some Tendencies in Soil Fertility Thought and Research, by W. D. 
Hurd ; and Economic Fallacy of Muscle Shoals Proje(Jt, by G. Ol>er, Jr, 
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Plant families: A plea for an international sequence, A. OtTNOERSEN 
(New Phptol, 19 (1920), No. 9-10, pp. 261i~>271). — In view of the variety of sys- 
tems and modittcatious of systems of plant clussiflcatlons that have been pro- 
ixmed, the need of constant revision, of stability, and of an ideal (future) system 
showing the course of jdant evolution, the author suggests the idea of a periodic 
inventory of facts and opinions apparently bearing on the sequence of families, 
especially of living vascular plants. Where facts are not conclusive, a truly in- 
tc^rnational agreement should he sought. Standard numbers revised at Intervals 
would serve important practical purposes. Discussion is suggestwl. 

Note on a numerical sequence of plant families, M. Benson (New Phptol, 
20 (1921), No. 2, pp. 90, 91). — This is a response to the suggestion by Gundersen, 
in his paper above noted, offering suggestions regarding the plan proposed. 

The biochemistry of carbohydrate production in the higher plants from 
the point of view of systematic relationship, F. F. Blackman (New Phptol, 
20 (1921), No. 1, pp. 2-9). — ^The purpose of this paper is to review i^me of the 
biochemicsd diversities of carbohydrate production which occur characteristi- 
cally in certain groups of plants classed as systematically related, and to study 
such diversities regarded as steps toward a biochemical classiflcatlon of plants 
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and their rank in relation with morphological characters on which gi*oupings of 
flowering plants have been based in the past 

The facts dealt with, selected mainly from the literature of research and dis- 
cussion, are considered first as related to the spontaneous changes undergone by 
sugars in the presence of impurities, to the great variation in the sugar-to- 
polysaocharid transformation through the range of flowering plants, and to the 
conceivable attainability of a biochemical classification of plants. 

Stomata and hydathodes in Campanula rotundifolia and their relation 
to environment, M. W. Rea (A^eto Phytol,, 20 {1021), JSfo. 2, pp, 56-72, figs, 6 ), — 
The author finds that the number of stomata per square millimeter varies in 
C, rotundifolia, increasing especially on the upper surface with a higher posi- 
tion of the leaf on the shoot, and on the under surface also with increase of 
illumination and dryness of the habitat of the plant. The increase in the sun 
shoot as compared with the normal shoot is possibly due to increased photo- 
synthesis involving the utilization of more carbon dioxid, the water loss at the 
same time being lessened by a reduction in the number of hydathodes and by 
the more nearly erect position of the leaf. The arrangement of the stomata 
varies a(‘cording to the leaf surface. The stomata on the under surfaces varied 
markedly in size for the lower leaves of the normal and shade shoots. 

Hydathode groups were prt'sent on the upi)er surfaces of all the leaves ex- 
amined, being njore numerous toward the bases of the shoots, an apical group 
only being present on the upper linear leaves. 

From the data obtained it is oonelnded that hydathodes are developed to a 
degree which is dependent upon the development of the vascular system of the 
Imlivicliinl leaves, uix)n the position of the leaves on the shoot, and also upon 
the habitat of the plants. 

What is the significance of the efficiency index of plant growth? ¥. Kidd, 
C. West, and G. K. Bbioos {New Phytol, 19 {1920), No. 3-4i PP- 88-96, figs. 2). — 
Although two of the present authors have in a previous communication (E. 
S. R., 43, p. 224) put forward a conception of plant growth as progressing in a 
way analogous to the working of a compound-interest scheme, they are now 
convinced that a more complete analysis of existing data on plant growth 
would not warrant so rigid an application, throughout the whole life history 
of a plant, of the conception made by IMacknmn (E. S. U., 43, p. 29) and adopted 
and applied by Rrenchley (E. S. R.. 44, p. G30). 

The value said to be reganled by Blackman as a physical constant and as an 
index of effi<»iency is not really constant at all in the plants that have been 
investigated. This index, It is claimed. Is of no value in comparing the effi- 
ciency of different plants, except over strictly comparable times and phases of 
development, so that the application of the formula by Brenchley in comparing 
plants of different degrees of maturity is not considered valid. 

The significance of the efficiency index of plant growth, V. H. Blackman 
{New Phytol, 19 {1920), No. S-4, pp. 37-^00).— Replying to criticisms In the 
contribution above noted, the author argues that fluctuations in the efficiency 
of the plant do not affect the value of the efficiency index, since all that the 
calculation gives is the average efficiency index. The analogy with a physical 
constant should not, it is held, be pres.sed very closely. Other statements are 
noted and discussed. 

Methods and significant relations in the quantitative analysis of plani 
growth, C. West, G/E. Brioos, and F. Kidd {New Phytol, 19 {1920), No. 7S, 
pp. 200-297).— The authors are conducting a comprehensive study of the growth 
of Helianthus, and are publishing the results they have gathered from an 
analysis of the data given out by Kreusler and his coworkers during 1875 to 

22 8 
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1885. Some results of tbe present study have been noted previously (E. S. E., 
45, p. 526). 

The present paper is mainly an account with discussion of attempts to ex- 
pi*e8S plant growth in units which are significant and usable, in which respect 
and for which purpose increase in dry weight is considered suitable for adop- 
tion as the best measure of plant growth. Suggestions are given regarding 
formal methods of assembling secondary data on what are thought to be the 
most profitable lines as a result of the closest inspection which Is possible at 
the present time. 

Mutations andi evolution, R. R, Gates (New Phytol,, 19 {1920), Nob, 1-^2, 
pp, 26Si; 5--}, pp, 64-^8; 5-6, pp. 152-151, figs, 2;'7^, pp, 172-188; 9-10, pp. 
213-253). — The general character and scope of this contribution are shown by 
the headings of the principal chapters, which deal with historical concepts and 
their developments, foundations of the mutation concept, forms having an 
extra chromosome, nondisjunction in Drosophila, parallel mutations, presump- 
tive mutations in wild and cultivated plants, mutations in animals, limitations 
of the coll theory, the recapitulation theory, inheritance of acquired characters, 
general comparison of recapitulatory and karyogenetlc characters, and ortho- 
genetic characters. An extensive bibliography is given, citing related literature 
appearing as early as 1894 and ns late as 1920. Facts and views are cited in 
their bearing upon inheritan(*e characters, both original and acquired, and upon 
other influences presumably or possibly operative in deU'rmining the presence 
or absence of characters in successive generations of plants or of animals. 

Mutations and anomalies [in plants], E. OuTfiNOT {Rev. Sci. [i^oris], 59 
(1921), No. 21, pp. -This is a discussion of forms and features of 

mutation, as opposed to other forms of modification in posterity, occurring in 
plants or animals. 

Thalassiophyta and the subaerial transmigration, A. H. Chuboh (Bot. 
Mem. [Oxford Univ.li, No. 3 (1019), pp. 95). — The scope and character of this 
contribution are indicated by the headings of the several sections, which re- 
spectively deal with the origin of laud flora and the so-called antithetic alter- 
nation ; the hypothetical landward migration ; the origin of the archegonium ; 
the iwssibillty of direct progression from Ibe sea; the culmination of marine 
phy tobenthon ; tlie mark of the transmigrant; what probably happened [charac- 
terizing emergence]; the triple sequence, plankton, l>enthon, xerophylon; the 
story of the survivors (Thallophyta) ; Bryophyta; Pteridophyta ; and the algae 
of the transmigration. 

Thalassiophyta and the algal ancestry of the higher plants, F, E. Fritbch 
(New Phytol., 20 (1921), No. 4f PP- 165-178). — This Is chiefly a critical discus- 
sion of the two main aspects of the origin of land plants according to the views 
of Church as above noted, first, that plants were left stranded by lowering sea 
surfaces instead of being enabled or aided by tides to invade the mouths of 
fteidi-water coastal indentations, and secondly that the first land plants origi- 
nated, not from simple filamentous algae, but from rather bulky seaweeds. The 
conditions postulated by Church are questioned, and other supposed possibilities 
are Indicated. 

The evolution of plants, A. G. Taj^sley (New Phytol., 19 (1920), No. 1-2, 
pp. 1-10). — ^A critical review is given of the contribution by Church, above 
noted, outlining some of the main features of the hlstorjr of plant life and its 
development under changing conditions as conceived by that author. 

The evolution of primitive plants from the geologist's viewpoint, C. 
Sqhitchebt (New Phytol, 19 (1920), No. 9-10, pp. 272-275).— Referring to the 
review by Tansley above noted, of the views presented by Church, the author 
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offers criticisms of geologic data in Church’s contribution regarding the evolu- 
tion of primitive plants. 

The influence of varying degrees of soil moisture upon the physiological 
salt balance for plants, J. W. SmvB {'New Jersey Stas. Rpt. 1920, pp. 587- 
S9 $). — ^bome results are given of an experimental study of the Influence of 
different degrees of moisture in soil cultures upon the balance of salt proportions 
as affecting the growth of plants* Buckwheat was grown In soil cultures which 
received 21 different proportions of potassium phosphate, calcium nitrate, and 
magnesium sulphate. The moisture content of the soil of the different series 
was brought to 80, GO, and 80 per cent of their moisture-retaining capacity. The 
dry weight of the different plants was determined for the different series at 
the beginning of the flowering period. 

It was found that a complete fertilizer with the salt constituents well balanced 
for plant growth required approximately optimum moisture conditions of the 
soil to which it was applied in order to impart to it its maximum physiological 
value or plant-producing power. With a good salt balance for plant growth 
and approximately optimum soil moisture conditions, a medium fertilizer ap- 
plication had greater plant-producing iM)wer than a heavier application, with 
the moisture content of the soil to which it was applied either above or below 
the optimum for plant growth. It is believed tliat the actual physiological value 
or plant-producing power of any given set of fertilizer constituents is dependent 
to a very large dogn^e upon the moisture conditions of the soil to which the 
fertilizer is applied. 

Relation of the hydrogen-ion concentration of the soil to plant distribu- 
tion, W. R. O. Atkins {Nature [London], 108 (1021), No. 2707, pp. 80, 81 ). — 
The author sums up concisely data presented by Wherry in contributions dating 
as far back as 1916, some of which have been noted (E. S. K., 40, p. 812; 44, pp. 
418, 419; 45, p. 123). 

The interrelation betw'ocn plant growth and the acidity of nutrient solu- 
tions, E, Van Alstine {New Jersey Stas. Rpt. 1020, pp. 895-4(^1). — Studies are 
reported on the effect of the growing plant upon the reaction of the nutrient 
solution, and also the effect of the reaction of the nutrient solution upon the 
growth of plants. Plants of various kiuds were grown in nutrient solutions and 
the changes in the media noted. Comparisons were made with plants growm in 
distilled water, and it was found that while the reaction of the distilled water 
was always brought near to an average figure, regardless of the solution In 
which the plants had been grown previously, the acidity of the nutrient solu- 
tion was increased by some species and decreased by others. 

In the second part of tlie investigation, the author sought to determine the 
degree of acidity that some common agricultural plants can withstand without 
injury. Soy beans and buckwheat were grown in culture solutions modified so 
as to have definite initial hydrogen-ion concentrations. The results obtained 
indicated that soy beans were not injured by an acidity of the nutrient solution 
corresponding to a pH value of 4.0, but can not withstand an acidity greater 
than this without injury, especially to the roots. 

Iron was added to the culture media in the form of ferric phosphate and a 
study made of chlorosis. It was found that chlorosis was apparently due to 
the inability of the plants to obtain a sufficient amount of iron from the solu- 
tions with low acidity. Buckwheat was found to withstand, for at least 21 days, 
an acidity corresponding to a pH value of 3.8. A slight chlorosis was observed 
in the leaves of one plant growing in a solution having a pH value of 5,0. In a 
third series of cultuies, in which plants were grown to maturity, marked Injury 
appeared only in those cultures having pH values of 3.3 and 3.5. Chlorosis was 
slightly evident in plants growing in the solutions having a pH value of 4.1. 
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The author states that under tlie conditions of growth in this series the range 
of acidity through which plants were able to withstand the acidity satisfactorily 
and get sufficient amounts of iron to supply their needs was from about 8 J 
to 4.3. 

A study of the salt requirements of the potato, W. H. Martin and J. W. 
Shive {New Jersey Bias. Rpt. 19^0, pp. 409-412 ). — study was made to deter- 
mine the salt combinations required for the maximum development of tubers, 
tops, and roots of tlie potato. Potatoes of the Green Mountain variety were 
grown in sand which received 21 different sets of salt proportions of potassium 
phosphate, calcium nitrate, and magnesium sulphate. 

The six cultures which produced high yields of tubers showed a wide range 
in the proportions of potassium phosphate, indicating Apparently that this salt 
may not be veiy definitely related to the production of high yields of tubers. 
The proportions of calcium nitrate and magnesium sulphate associated with 
high yields of tubers extend over relatively small ranges and are, therefore, 
well defined. On the whole, it appeared that the salt proportions which pro- 
duced high yields of toi>s are more definitely defined than are those which pro- 
duced high yields of tubers, and nearly all the cultunis which produced low 
yields of tops and tubers were characterized by having high proportions of one 
of the three component salts and correspondingly low proportions of the 
other two. 

The results given are considered only preliminary and not sufficient upon 
which to base definite conclusions. 

The effect of ammonium sulphate upon the availability of iron in nutri- 
ent solutions, L. H. Jones {New Jersey Rpt. 1920, pp. 495-499 ). — Spring 
wheat was grown in water cultures in an attempt to substitute ammonium 
sulphate for potassium nitrate in Tottingham’s nutrient solutions. 

In the first experiment iron was added in the form of a semicolloidal sus- 
pension of ferric phosphate. At the end of the five-wecdc period of growth 
the plants were harvested and the dry weights of tops and roots obtained 
from which it appeared that the five highest yields from the ammonium sul- 
phate series were much sui)erior to the corresponding yields from the Totting- 
ham series. In the latter solutions a chlorotic condition of the plants was 
observed which indicated the inability of the plants to get sufficient iron for 
their needs from the insoluble ferric phosphate in the solutions. A study of 
the hydrogen-ion concentration showed that there was a tendenc^^ on the 
part of the Tottlngham solutions to become less acid, while with the am- 
monium sulphate series the reverse was the case. 

In the second experiment ferrous sulphate was added to the solutions In 
the different series, and the dry weight of the five highest yielding pots showed 
decided superiority for the Tottingham series, the results in this case being 
the reverse of the ones described above. No chlorosis was observed, and It 
appeared evident that given forms of iron in fixed small amounts are not 
equally efficient for plant growth. 

The influence of green plants upon the oxidizing flora of the soil, J. B. 
Nixieb {New Jersey Stas. Rpt. 1920, pp. 491-^494^ pl D - — A report Is given of 
experiments conducted to determine the Influence of growing plants upon soil 
biological processes. Soy beans and barley were grown In Jars containing 
2,000 gm. of soil, and since the carbon dioxid of the indrawn air was removed, 
the only source of that compound within the apparatus was from the de- 
composition of the organic matter In the soil. As there was an increased 
carbon dioxid recovery from the planted soil, it is considered that the grow- 
ing plant had , stimulated the oxidation processes in the soil* and that ttkere 
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wa» an apparent symbiotic relationship betw£H*n the plants and the micro- 
organisms concerned with the oxidation of the organic matter in the soil. 
It is believed that the extra amount of available organic food which is sup- 
plied to the microorganisms by the growing plant may cause them to oxidize 
and mineralize more of the original supply of organic matter in the soil and 
make It available to the plant, resulting in increased plant growth. 

A theory of geotropism : With some experiments on the chemical re- 
versal of geotropic response in stem and root, J. Small {Vew PhytoL, 19 
(7920) f No, PP* pi, 1, figs. S). — ('ertain theoretical considerations 

have led to the conclusion that the difference in the responses of the stem 
and the root under the stimulus of gravity depends upon the relative alkalinity 
of the continuous phase of the plasma membranes of the stem aiK'x and the 
relative acidity of the corresponding medium in the root apex. The author 
has secured and arranged experimental evidence for this view and the lht?o- 
retical considerations involved, these forming the substance of the present 
contribution. 

Preliminary notes on additional evidence for the hydrion differentiation 
tlieory of geotropism, J. Small and M. W. Uea {New Phytol., 19 (1920), No. 
7-S, pp. 208-212, figs, 5).— Since the puldication of the the<»ry of geotropism as 
al)Ove noted, (considerable additional evidence in favor of the Uieory has been 
obtained, and is presented in preliminary form. 

Briefly stated, the tlM‘(>ry is tlmt the differeuliation in hydrion con(?entration 
in stem and root is cnus(*d by tlie comparatively slow (escape of the carbon dioxid 
of respiration from the ro(»t, whicli thus becomes relatively acid, and tlie rapid 
eliiniualion of that carbon dioxid from the stem and leaves, either by diffusion 
through tlie stomata or by its utilization in pliotosynthosis, or by both these 
methods. The shoot therefore becomes relatively alkaline, and the hydrion dif- 
ferentiation is in tlds wa.y connected with the normal metabolism of the plant. 

From this hypothesis it follows that wiien shoots are phased liorizontally in 
tlie dark tiiey may cease to react or may react in the reverse direction to the 
normal under geotropie stimulation. If tliese shoots are coated with vaseline 
the carbon dioxid of respiration should accumulatcj witlUn them, and the geo- 
tropic resjKmse should he reversed. Shoots of a nundier of very different plants 
have been treat h 1 in this way, and the results are dis(*ussed in eonsiderable 
detail, the pr(‘seiit contribution being mainly an attempt to explain the under- 
lying causes of the behavior of th(‘ plant.s used and ap[>arent exc(?ptions to the 
behavior expected. 

Preliminary note on a hydrion differentiation theory of heliotropisin, 

J. Smau. (New Phytol., 19 ( 1920), No, 9~J0, gp, 27o, Farther work having 

indicated that the ctirhon dioxid balance is of the fundamental importance, in 
connection with geotropism and iMiliotropism, siiggesteil in the contribution noted 
above, a hydrion differentiation theory of heliotroplsm has been developed. 

The present tluKiry is that the direction of geotropie curvatures is also gov- 
erned by tlie hydrion concentration of the continuous jiliase of the plasma mem- 
branes of the i>erceptlve cells. Briefly, it is .suggested that light, either by in- 
creasing photosynthesis and the amount of respirable material or more probably 
in some other way, increases the rate of respiration in the perceptive cells. This 
Increase in respiration involves an increase in the carbon dioxid within the cells 
affected. Such an increase in carbon dioxid involves in root structures an in- 
creased hydrion concentration of the already relatively acid (continuous phase 
of the plasma membranes, giving increased relative acidity with consequent In- 
crease In polarization and in turgidity. Hoot structures, therefore, become more 
turgid on the side which is more illuminated, and show negative heliotroplsm. 
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An explanation is also given of the positive hellotropism of stem structures. 
Both these aspects and others are now receiving attention, 

lilfe moTements la plants, J. C. Boss {Bobb Renearch Inst,, Calcutta, Trans,, 
1 (im), pp, XXIV+251+XV, nQ9. 92; 2 (1919), pp, V+XIV+256--$97, figs- 
128), — number of investigations on the phenomena of plant movements are 
here reported. 

Part 1 deals with the response of plant organs, part 2 with growth and its 
responsive variations. The chapters deal with such topics as the problem of 
movement in plants, the action of stimulus on vegetable tissues, the conduction 
of excitation in plants, the electric control of the excitatory impulse, the high 
magnification crescograph for researches on growth, the effect of temperature, 
chemical agents, turgor and tension variation, electrical and mechanical stimu- 
lus, light, and indirect stimulus on growth, and a comparison of responses in 
growing and in nongrowing organs. 

Volume II, continuing the same general subject and plan, deals with the 
intricate phenomena of the different tropisn^s, part 3 dealing with ti^opism in 
plants and part 4 with day and night movements. Tlie investigations de- 
scribed are claimed not only to have supported the conclusions set forth in 
earlier writings, but to have led to important additions, the apparent limit of 
investigation being the limit of possibilty of recording plant movement. The 
instruments devised to measure and record length increments in terms of time 
are said to have surpassed expectation, achieving refinements bearing promise 
of very important advances. 

Attention is drawn more particularly to a few of the more important results. 
The tropic effect of light has been shown to have a definite relation to the 
quantity of Incident light. A complete tropic curve has been obtained from 
submlnimal to maximal stimulation which show’s the inadequacy of Weber’s 
law, for the submlnimal stimulus induces a qualitative difference in physiologi- 
cal reaction. It has further been showm that the prevalent idea, that percep- 
tion and heliotropic excitation are tw’o distinct phenomena, is without founda- 
tion. 

The theory of geotropic response, V. II. Blackman Phgtoh, 20 

(1921), No. 1, pp. S8-42). — This is a discussion of the claims and views of Small 
andi of Bose, as above noted, and of difficulties pointed out by the present 
author as supposedly involved in the theory of Small. 

It is considered probable that the hydrogen-ion concentration of the proto- 
plasm plays an Important rOle in the cell processes, and that differences in this 
respect may explain the difference of geotropic response of the root and stem ns 
assumed by the theory. If, however, reaction which takes place as rapidly as 
the geotroplc response is to be correlated with tlie movement of the particles 
in a viscous medium, it would seem certain that such particles must be com- 
paratively large and heavy, not ultra-microscopic. 

The hydrion differentiation theory of geotropism: A reply to some 
criticisms, J. Small (Neto Phytol., 20 (1921), No. 2, pp, 73-^1), — A reply is 
made to the criticisms by Blackman noted above. 

The reversal of geotropic response in the stem* — I, Tiie effects of various 
percentages of carbon dioxid, M. J. Ltnn (New Phytol., 20 (1921), No, 3, pp. 
110^123, pi, 1), — ^This work was undertaken with a view to obtaining further 
experimental evidence bearing upon the hydrion differentiation theory of 
geotropism recently offered by Small, as above noted, in particular that aspect 
of the theory which relates to the carbon dioxid of respiration as a differenti** 
ating factor in the growth curvatures of geotropism, according to which 
theory* it is tlte hydrion concentration of the continuous phase of the pro- 
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toplasm In the cells of the region of gravity perception which determines the 
direction of the curvature resulting from response to the stimulus. 

It became necessary to determine as closely as possible the minimum per* 
centage of carbon dioxid which had to be added to produce reversal of the 
normal curvature. The different stages in the development of the work, which 
dealt with seedlings of Olarkia cleffonn, Antirrhinum, and llelianthm atmuua^ 
are described. From preliminary exjieriments, it became evident that reversal 
of normal curvature resulted when carbon dioxid was present in certain 
quantities in the atmosphere. It was further found in these preliminary ex- 
periments that H. av/nuus seedlings gave the best results because of their 
ready response to the stimulus of gravity under normal conditions, and be- 
cause of their even greater readiness to show abnormal curvature under ab- 
normal conditions. 

Further experimentation carried out according to the same methods is in- 
dicated, the results of which agree closely with those above mentioned. It is 
clear that reversal of geotroj)lc curvature occurs in the hypocotyls of seedlings 
of }f. annuu8 when they are tixed horizontally in an atmosphere containing 
from 9 to 30 per cent of carbon dioxid. 

Abscission of fruits in Juglans californica quercina, F. K. Lloyo (Roy. 
fSoc. Canada, Proc. and Trann., S. ser., Uf (1020), Beet. V, pp. 17-22, fiffM. 5 ). — 
Studies indicated that citrus fruits ^^hich were slie<i were always undersized 
to an amount approximately corresponding to growth during the period re- 
quirecl for abscission. The observcMl slowing up of growth appeared to be 
referable to a cjinse indirectly resulting in abscission, namely, limited water 
supply, one factor in siicli reduction being the relatively reduced transmitting 
capacity of the stem tissues in comparison with the growth of tlie clustered 
fruits. It was thought that similar conditions might obtain in J. ealijornicih 
quercina, wldch usually loses, after the earlier peritals of development, all of 
the young nuts but one in a cluster, and the ])ractical proof of this view was 
obtained from examination of auxographic records of fruits which dropped 
during the summer of 1918 at Carmel, Calif. 

It may be concluded that among the various conditions which lead directly 
or indir€*ctly to abscission, water tleficrit beyond a certain limit is one, and 
that this is the condition wliicli 1 <h 1 t(» the abscisshm of the fruits under con- 
sideration, After abscis.sion has procee<led sutiiciently to break dowji the 
vascular tissues, no growth at all is possible, and at this point the i>r()cess 
may i)e rcgarde<l as conu>lcto so far as the fate of the part involved is con- 
«u*ned. The usual loss of all fruits but one in a raceme is to be charged to 
the inadiHiuacy of the stem in supplying the water lost by transpiration from 
the exposed fruit surfaces. It is therefore concluded that tlie active period 
of abscission was Included within the last tlircv days of the record. 

It is thought that In the speedes lierelu discussed, abscission is brought about 
by tlie repeated too great water defl<*lt in the tissues of the growing fruits 
resulting from comiietltion helwwn them, the stem being inadequate for the 
transmission of sufficient water. The process occupies, in all, three to five days, 
the major portion of abscission activity being coniined to tliree days. 

FalUng foliagot M. T. Cook (New Jersey Stas. Rpt. 1920, pp. 570-57S, pi. f, 
fly* i). — The author reports a great amount of falling foliage in 1919, which is 
attributed to various causes, among them the occurrence of low temperature 
at the time the leaves were being actively expanded, weak trees, spray 
injuries, brown rot of peach, iniach scab, and cherry leaf spot. 

HeterathalUsm and similar phenomena, K. M. Cutting (New Phtftol.^ 20 
(1921), No* 1, iO-id),— It is the purpose of this note to review briefly 
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observations and opinions dating back as far as 1906 relating to the presenee 
of two kinds of mycelia in certain farms of fungi. Recent views discussed 
indicate the opinion (which appears to be increasing In prevalence) that transl* 
tions exist forming a series between homothalilc and heterothallic forms, and 
that external conditions modify greatly the character of the method of repro- 
duction. 

FIELD CBOFS. 

notations and their signiftcance, A. Sjostiiom {K, Landtbr, Akad, Handl, 
och Tidskr,, 60 U921), No, i, pp, 19-S9, ftps. 6). — ^Tlils article discusses field 
crop production in Sweden in the nineteenth century and at the present time 
in its relation to the rotation systems followed and the total areas devoted 
to certain crops. The factors which affected the rotations and Uie crop areas 
of the country are considered, and their Influence on production and the 
economic situation generally is iH)liited out. 

[Report of field crops work in New Jersey], F. App and H. R. Oox (New 
Jersey Stas. Rpt, 1920, pp. 208, 251-258). — Alfalfa seed produced in tiie vicinity 
of Kansas appeared to be sufficiently hardy and to give the best yield when 
used in that section of New .l(*rsey south of New Brunswick. Fertilizer teats 
with corn on alfalfa sod were inconclusive, whereas results with potatoes 
indicated that a large application of phosphorus was the most elficient agent 
in maintaining the yield of potatoes after alfalfa. 

Many of the late maturing corn varieties from southern States planted for 
silage did not produce as much dry matter as home-grown sorts, emphasizing 
the value of seed from within the State. 

Immature seed potatoes, i. e., those dug in late July or early August while 
the vines arc green, allowed to dry for a few weeks, and then place<l in a tndlar 
or cold storage until spring, were compared with northern seed and laf e-crop 
Giant seed from Virginia and southern New Jersey. Tlie germination and 
vine growth throughout the season of the immature seed were generally better 
tJian of the northern seed. The immature seed set a heavier crop than the 
other kinds, but the tubers averaged smaller and more rot was present. G. R. 
Musgrave found seed from the southern counties of New Jersey to compare 
very favorably with stock from outside the State. Although the 3919 results 
indicate that the |-oz. seed piece used by the average grower is rather small 
to obtain the maximum yield, less seed is apparently needed when late-crop 
New Jersey or Virginia seed is used, as a }-oz. late-crop see<i piiK!e is about 
equal to a f-oz. seed piece of New York or Maine grown stock. 

[Culture tests at Flaliult, Sweden, In 1920], H. Witte iSve7iska Mosnkuh 
turfdr. Tidskr.r S5 (1921), No. 5-6, pp. 280-299). — A re^Kirt is presenteil on 
culture tests conducted by the Swedish Moorculture Association, and some of 
the more important results are noted. 

In fertilizer experiments on upland moor meadows the be.st results were 
secured from the use of 200 kg. of nitrate of soda per hectare (178 lbs. per acre), 
the cost of the increase per pound of hay being about 0.9 ct. On nitrogen-poor 
upland moor meadows, an application of 200 lbs. of Thomas slag, 3(K) lbs. of 
potash salt, and SOO lbs. of nitrate of soda per hectare gave the highest yield, 
but owing to the high cost of the nitrate the profit due to the use of fertilizers 
was practically no greater than where the nitrate was omitted from the appli- 
cation. Liquid manure, at the rate of 300 hectoliters per hectare, furnishing 
30.7 kg. of nitrogen and used on an upland moor meadow, increased the yield 
of bay by only 15 lbs. per pound of nitrogen applied, as compared with an 
application of potash equivalent to that in the liquid manure. The use of the 
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potasli gave a marked iuerease In the stand of bird vetch (Vida cracca) on 
the meadow. 

Meadow land, under which the hardpan subsoil had been loosened with dyna* 
mite in 1913, produced in 1920 about 9 per cent more bay than the same kind 
of land not so treated. The use of a heavy roller the first year after upland 
moor soil had been sown to grass increased the yield of hay by about 10 per 
cent over the yield on the same kind of meadow receiving only a light rolling. 

The results of experiments in seeding on different dates favored sowing oats 
on upland moor soils about May 14 and turnips on lowland about May 11. 
Sowing flax on May 18 and 28 and June 6 did not show great differences in the 
results. Applying 30 tons of barnyard manure per he<.*tare in the spring gave a 
yield of potatoes about 30 per cent larger than wliere the same quantity of 
manure had been applied in the fall. The leading varieties of different crops 
under tesis wei’e as follows: Gull barley, Hede white oats, jMoss black oats, 
Petkus and JHtte spring rye, and Midsummer and Harbinger potatoes, 

[Heport of field crops work in Assam], A. G. Hiut, J. N. Ciiakkavauty, 
and J. McSwiney (Agr, ExpU. and Demtm, Anaam, lipt., 10^1, pp, 6-18^ 22-25^ 
2SS7, 74-83, 89-^102, 102, 103, lU-m, 125-^129; aba. in Aasam Agr. Dept. Hpt. 
192t, pp. 8--12). — The continuation of work with field crops is reported 

along the same lines as heretofore (E. S, It., 42, p. 132 : 44, p. 033). 

The microscopic differentiation of important agricultural grass species 
in blossoitiless condition, H. ycuiiNDLEB (Ztactir. Landw. Veranchsw, Osterr,, 
20 (1917), No. 3-4, pp. 115-160, figs. 19). — Specific instructions are given for the 
microscopic identification of the various grasses found without fiowering lieads 
In sod or liuy samples. Tlie technique of tlje preparation of material and 
manipulation of the microscope are sc*t fortli in detail. The author presents 
a key for the identification of the indiviciuul grasses based on their anatomical 
differences us revealed in cross sec tion. Drawings of microscopic eidargements 
of cross section of leaves of various gras.ses are included. 

Descriptions of new varieties of cereals, J. T. Puidiiam (Agr. Gas. N. S, 
M^alea, 32 (1921), No. 10, pp. 699-703, pis. 2). — Brief description.^ and the origins 
are given of the following varieties, the former designations of which are in 
parentheses; Wheat, Forelock (Wagga No. 46), KIverina (Wagga No. 48), 
Early Bird (Wagga No. 50), W'aratah (Wagga No. 47), Aussie (Wagga No. 53, 
Stamina (Wagga No. 52), Nullah (Cowra No. 15), Union ( Federation X Co wra 
No. 15), Bald Knob (Cowra No, 19), Wandilla (Cowra No. 20), Ghurka 
(Cowra No. 24), and W^arrah (Hawkesbury No. 7) ; oats, Yarran (Bathurst 
No. 5), Wilga (Bathurst No. 11), Quandong (C'owra No. 22), Mulga (Cowra 
No. 25), and Myall (Cowra No. 27) ; barleys, Trabut (No, 30) and Pryor 
(Cowra No. 21) ; and rye, Slav (Cowra No. 23). 

Utilization of alfalfa, U. A. Oakley and H. L. Westover (17. 8. Dept. Agr., 
Farmers* Bui. 1229 (1921), pp. 44, figs. 30). — Practices applicable to making and 
storing alfalfa bay are described, and the causes and feeding value of brown 
hay considered, together with a discussion of the worth of alfalfa hay and pas- 
tures for cattle, horses and mules, sheep, hogs, and poultry. The u.ses of alfalfa 
as a soiling, silage, and orchard cover crop, as a green manure, and as a soil 
improver are outlined, and notes are included on the feeding value of alfalfa 
tea and straw, and the merits of fake and fad alfalfa products. Considerable 
of the data pi*esented was secured in exi)eriments and feeding trials conducted 
by the State experiment stations and this Department. The preparation and 
feeding of alfalfa meal and mixed feeds is treated in some detail, and the 
machinery essential to a well-equipped alfalfa mill is described and Illustrated. 

A miitatioii in a pure line of Hordenm distichum. — ^11, Hybridization ex- 
periments, L, Kikssliko (Ztschr. Induktive Abstatn. u. Vererhungslehre, 19 
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(1918)^ No, Sf pp. XiS-159 ), — behavior in crosses of the barley mutation 
noted previously (R S. It., 30, p. 36) Is discussed in some detail. 

The broom, E. Ulbbich {Der Besenginster, Freiburg L iJn, Germany: Theo- 
dor Fisher, 1920, pp, pis, 4* ^S ), — A rather compreh^sive work 

on the broom plant (Sarothamnus scoparius), including a brief historical ac- 
count, a botanical study of the plant, notes on varieties, insect pests and dis- 
eases, descriptions of cultural and harvesting practices employed in producing 
the plant on waste land in Germany and other countries, and a discussion of 
its utilization as a source of drugs, dye, tanning material, and fiber. A short 
sketch on the Spanish or rush broom (Spartium juficeum) is appended. 

The original Iowa corn, D. P. Maxin {Wallaces' Farmer, 46 (1921), No, 51, 
p, 1527, figs. 2 ). — Descriptions are given of several strains of the maize grown 
by the Musquakie Indians on their reservation near Tama, Iowa, and said to 
lie the original Iowa corn, with remarks on the agricultural progress of 
the tribe. 

Corn culture among the Indians of the Southwest, H. M. Stbeck (Nat. 
Hist, 21 (1921), No. 4t PP- 4H-4^4y IS ). — The cultural methods and field 

operations employed in corn growing by the Navajo and Pueblo Indians of 
Arizona and New Mexico are described from field studies on Indian reserva- 
tions, together with notes on harvesting customs and seed selection. 

Effect of date of seeding on germination, growth, and development of 
corn, E. B, Bbown and H. S. Gabkison (17. S. Dept Agr, Bui, 1014 (1922), 
pp, 11 ). — Observations were made on the germination, growth, and development 
of plants of different corn varieties planted at Arlington, Va., about the 
twentieth of each of the months of April, May, June, and July during the period 
1915 to 1920, Inclusive. 

The rapidity of seed germination increased as the dale of seeding was later, 
17 days being required In April and G in July. The total stalk growth was 
largest in June and May seedings, and the most ra]»id rate of growth took place 
in June and July seedings. The least total growth and the slowest rate were 
found In April seedings. 

Number of ears per stalk, size of ear, and amount of siickering were not con- 
sistently related to the date of seeding. Pollen shedding extended over a longer 
period in plants from tlie early seedings than in those seeded later. Planting 
earlier than normal resulted in slight gains in the date of silking. 

Why not plant home-grown cotton seed? H. B. Bhown (Mississippi Sta, 
Giro, S7 (1921), pp, 3 ), — ^The importation of large quantities of cotton seed Into 
Mississippi for planting purposes leads to the suggestion that home-grown seed 
could have been purchased for half the cost and witJi a large saving of trans- 
portation expense. In variety tests at the c*ollege station In 1920 (E. S. II., 45, 
p. 130) Mississippi-grown seed averaged 951 lbs. of seed cotton per acre 
while seed grown outside the State produced 817 lbs. Omitting the improved 
station strains from the averages still left a difference of 36 lbs. in favor of 
the Mississippi-grown seed. In each of tliree years, plants from home-grown 
King cotton have yielded slightly more than plants from North Carolina-grown 
seed of the same strain. 

The cultivation of cotton in the French colonies (/ntematl, Inst Agr, 
IHoIhe}, Intematl. Rev, Bd, and Pract Agr,, 11 (1920), No, 5, pp, 578-584).-- 
Summarized accounts of the status of tlie cotton industry in Morocco, Ivory 
Coast, Sudan, French Guinea, New Caledonia, New Hebrides, Tahiti, Guade* 
loupe, and Cambodia^ 

]>oin6sMc fiber plants, G. Siclleegbek (K, Landtbr, Akad. Handl, och Tidskr^, 
69 (1921), No, 5, pp, 388-424, figs, iJ).-— This article* one of a series on the filler 
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plants of Sweden* reviews the history of fiber flax production in Europe, treats 
of the morphology of the stem and the fiber cells of the plant, discusses the 
influence of soil type and fertilizer treatment on the growth of the plant and 
the value of the product, as baseil on results previously noted (E. S. R., 23, p. 
89), compares different methods of retting, enumeraU^ the various qualities 
that characterize good flax, describes several Swedish installations for the 
preparation of the flax iitmr, and points out the need for standardizing and 
grading the fiber for market puriwses. 

The cnltuve, retting, and stripping of flax {La Culture du Lin le Houissage 
et le Teillage* Lille: Com, Linier France^ 1921^ pp. 27 ). — This pamphlet briefly 
discusses the status of flax culture in Prance, describes the cultural and field 
practices considered the most profitable, and outlines various methods of retting 
and stripping flax. 

Flax grading, A. Holm {Nairobi: Kenya Colony Dept, Agr., 1921, pp. 6 ). — 
A brief outline of the system of flax grading, devised by the Department of 
Agriculture of Kenya, with the grade brands for water and dew retted flax 
and tow. 

Jute in Bengal, N. C. OHAUDHimy {Calcutta: Netcman <£ Co,, Ltd., 1921 

12. ed., rev. and cnZ.], pp. A7-f pi. 1, figs. 15).— A revised and enlarged edi- 
tion of the volume noted earlier (E. S. U, 21, p. 539), with the addition of 
chapters on the chemistry and history of jute and with tlie trade statistics 
brought up to date. 

[Potato investigation.^ in Germany in 1918 and 1919 ], O. Appel and G. 
Schneider {At^b. Forschuvgsinst, Kartoffelbau, No. 1 {1919), pp. 1-5S, 57-63; 
No. i {1920), pp, i-6*<s, 73-30 ). — Results of experiments with potatoes, inclu(iing 
cultural, variety, fertilizer, size of seed, and time and rate of planting tests, 
seed production and bre^Hling work, and harvesting and storage trials, con- 
ducted at various experimental centers in Germany, are summarized for the 
years 1918 and 1919. 

[Bice production in Japan] {Japan Dept. Agr. and Com., Ann. Hpt. Rice, 
1920, pp. i, pi. /).— Statistics are given showing the annual and normal 
yields of several types of rice in Japan and the normal crops in the sev- 
eral kens or prefecture.s. The average normal crop for the Empire is as 
follows: Area, ordinary paddy rice 0,549,252 acres, glutinous paddy rice 
627,533 acres, and upland rice 310,205 acres; total production of husked un- 
cleaned rice, ordinary paddy 15,362,198,000 lbs., glutinous paddy 1,360,415,000 
lbs., and upland rice 371,279,000 ll>8. ; and acre yields, ordinary paddy 2,009 
lbs., glutinous paddy 2,387 lbs., and upland rice 1,590 Iba. 

The importance and future of root crop culture [in Sweden 1, L. Fors- 
B£RQ (A. Lantbr. Akad. Handi. och Tidskr., 60 {1921), No. 5, pp. 366-383 ). — 
Historical and statistical notes on root crop culture in Sweden are pre- 
sented, and the results of a number of exj>eriments with different kinds and 
varieties of root crops, conducted in several localities for a series of years 
on various tyi>es of soil, are reported. In addition, the subject is considered 
from an economic standpoint 

In the different experiments described, mangels and Swedish turnips gen- 
erally produced larger quantities of dry matter per acre than were secured 
from turnips and carrots. Barres Half Long mangel, in a 9-year test on a 
light clay soil, produced on an average 9,077 ]ps. of dry matter per acre, 
ranking first In this regard, while Ciiampion carrot ranking last yielded only 
5,926 lbs. In dry matter content mangels and Swedish turnips, as a rule, 
ranked above turnips and carrots, but in some instances turnips produced 
the larger yields of di^y matter as the result of heavy yields of roots. The 



534 


EXPEEIMEKT STA^TIOK BBCOKD. 


tVol. 46 


results of a 7-year test on alluvial clay soil showed an average^ yield of 76»570 
lbs. per acre for Stubb turnip, which, with a dry matter content of only 
about 8.8 per cent, gave a yield of 6,706 lbs. of dry matter per acre, the highest 
in the experiment. 

The yield of leaves for the different crops determined in the 9-year test 
above mentioned was 26 per cent of the weight of the roots for mangels, 18 
per cent for Swedish turnips, 12 per cent for turnips, and 30 per cent for 
carrots. 

The influence of lime [and nitrogenous fertilizers] on the yield and 
nitrogen content of soy beans, J. G. Lipman and A. W. Br.AiR {New Jersey 
Siiaa, Bpt, 19B0, pp, $68-^6, fig, i). — In further studies (E. S. R., 42, p. 826) of 
soy beans grown continuously on limed and unllmed plats since 1913, the 
limed plats in 1918 and 1919 averaged over 18 bu. of shelled beans and about 
0,76 ton of dry stalks per acre, while the unlirned plats gave 9 bu. of beaus 
and 726 lbs. of stalks in 1918 and 2 bu. and 243 lbs. in 1919. The dry shelled 
beans from the limed and unlirned plats wntalned 6.46 and 5,94 per cent, 
resi:>ectively, of nitrogen in 1918, and 6.56 and 6.33 per cent in 1919. Exclud- 
ing the nitrogen in roots and fallen leaves, the limed plats i*eturned an average 
of 87 lbs. of nitrogen per acre, while the unlirned plats recovered 38.2 lbs. 
in 1918 and 10.2 lbs. in 1019. In addition to a higher percentage of nitrogen, 
plants from limed plats uprooted when beginning to bloom had more than 
10 times as many nodules as those from unlirned plats. 

Ohio 9035 soy beans receiving no nitrogen gave higher yields of beans and 
stalks and a higher iwrcentage of nitrogen In the shelled beans than those 

from plats fertilized with either 150 lbs. of nitrate of soda or an equivalent 

amount of ammonium sulphate. Nitrogen recovered from the nitrate, sul- 
phate, and check plats amounted to 80.3, 71.8, and 88.8 lbs. i>er acre, resi)ec- 

tlvely. Where Medium Yellow soy beaus received similar treatment, except 
that calcium cyanainid was substituted for ammonium sulphate, the nitrate, 
cyanamld, and check plats produced 22.7, 22.6, and 21.5 bu., respectively, of 
shelled beans and recovered 100.8, 101, and 98.6 lbs. of nitrogen per acre. 

Keport on the sugar cane experiments for the season 1910—1921, J. R. 
Bovell and J, T. D’ Albuquerque {Barbados Dept, Agr., Rpt, Sugar-Cane Expts., 
1919-1921 f pp, 37), — ^Fertilizer and variety tests with sugar cane in Barbados 
are reported on as heretofore (PI S. R., 45, p. 132). The prescmce of tlie root 
borer {Diaprepes abhreviatus L.) and the brown hardback (Phytalus mUthi 
Arrow) on the fertilized plats again rendered the results inconclusive. 

In an exi)eriment to determine the probable error in sugar cane experi- 
ments in Barbados, the difference between the mean yield from 1912 to 1923, 
Inclusive, of the highest and the lowest plats amounted to 1.36 tons of cane per 
acre, or 4.67 i)er cent. The difference between the highest and the average of 
the plats was 0.53 ton, or 1.77 per cent, and between the lowest and the aver- 
age, 0.83 ion, or 2.77 per cent. 

Cuttings of large canes and small canes averaged 26.27 and 24.34 tons of 
cane per acre, respectively, with the larger giving 572 lbs. more of sucrose 
per acre. Cane from cuttings attacked by the moth borer gave 131 lbs. of 
sucrose per acre more than that grown from cuttings not affected by this 
Insect. Cuttings from plant canes and first and second ratoons madt^ respec- 
tive acre averages of 28.79, 28.24, and 26.62 tons of cane. 

The leading varieties in plat tests In the black soil districts with their acre 
production of muscovado sugar Included Ba. 8846 with 3,770 lbs., B. 117 with 
8,426 lbs„ and B. S. F. 12(48) with 8,344 lbs., as compared with White Trans- 
parent with 1,890 lbs. The foremost varieties on red soils with their yields of 
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muscovado were Ba. 12079 with 5,363 lbs., Ba. 11569 with 4,938 lbs., and B. H. 
10(12) with 4,823 lbs. The standard, White Transparent, produced 2,571 lbs. 

In tests of selected varieties on black soil with plant cane for the years 
1917-1921, Inclusive, the highest yielders with their outturn of muscovado sugar 
were B. H. 10(12) with 6,480 lbs.; Ba. 8029 with 6,030 lbs.; and B. 39 with 
6,022 lbs. White Transparent ranked twenty-sixth with an annual average of 
3,967 lbs. for tl)e period. On red soils B. H. 10(12), Ba. 11069, and Ba. 12079 
averaged highest with 8,354, 6,903, and 6,861 lbs. of muscovado per acre, re- 
spectively. 

Experiments with varieties of sugar cane, 1918—1920, H. A. Tempany 
(MauriUu9 Dept, Agr„ Oen. Ser,, Btfl, 2S (1921), Eng. ed., pp, 15 ), — The con- 
tinuation of cxiwrlments with varieties of sugar cane (E. S. U., 44, p. 832) is 
reported. 

The leading varieties of plant cane in order of merit in 1920 incUulcHl 33/231, 
D. 109, 11. P. 8, and 76”**, with respective acre yields of 43.8, 43.8. 40.6, and 
46.8 tons of cane with sucrose contents of 10.73, 16.04, 17.11, and 14.9 per cent, 
respectively. T. 4, D. 130, II. P. 8, and 75®'’, wdth respective acre yields of 
37.8, 31.7, 35.5, and 35 tons of cjine with 16.33, 19.09, 17.52, and 17.33 per cent, 
respectively, of sucrose, were the highest producing ratoons. Sealy Seedling 
w'as highest in down-country plats in 1919 and 1920, while D. 1(K) and II. P. 8 
led in up-country plats. 

The distance between row^s of sugar cane, W. E. Caoss (Rev, Indus, y 
Agr. Tucumdn, 11 (1921), Ao. 9-10, pp, 1 lS-11 8). —-Iw further spacing experi- 
ments at Tucumfin (K. S. K., 44, p. 437), plant cane of P. 0. J. 36 and P. O. J. 
213 returnefl the highest yields of cane and sugar In narrow rows, 0.9 to 1.5 
meters (2.9 to 4,9 ft,). Ratoon crops of these varieties, as well as both plant 
and ratoon crops of Kavanglre and Zwinga, gave maximum returns of cane 
and sugar anywhere within 0.9 to 2.4 meters (0.9 to 2.1 meters with P. O. J. 36). 
The cane in the narrowest rows had a slenderer stalk of lesser average weight 
than tliat from tlie wider rows, resulting in more stalks per acre. The rich- 
ness of the cane appeared to be Independent of the distance. 

Th#3 sugar industry and its by-product.s, P. de la Tobue (Cuba Sec, Tla^ 
cienda, Scec, Estadift., ^znearera Zafra 1919-20, pp, 122, pis. 5), — Sta- 

tistical Information is pres^^^^^^cd concerning the tonnage of milled cane, sugar, 
molasses, alcohol, rum, branojv, and other products produced in the provinces 
of Cuba, particularly for the canirmign (»f 1019-20. A considerable amount of 
data is also included, indicating the quantities and value of sugar and by- 
products of the industry exported to various foreign countries. 

The cereals of Greece.— I, Wheat, V. V KTMiKouGwv {Svfifio\'nWisTrivE\\riyLkrjP 
StrnpoTAa^tar.— I. XiTos. Athens, 1919, voL 1, pp, lS9,Jigs, I), —Detailed descrip- 
tions and illustrations arc given of the native and introduced varietle.s of wheat 
grown in the various sections of Greece, and the climatic and cultural require- 
ments of the adopted native varieties are outlined. The author discusses the 
several species of Trlticum and tabulates their more important varieties. 
Information regarding wheat improvement, wheat culture in aucUmt Greece, 
and the importance of the industry In modern Greece is included in a brief 
introduction. 

Berkely Bock (53972) wheat, F. A. SruAoo and E. E. Down (Michigan Sta, 
Quart Bui, 4 (1921), No, 2, p. 57).— Berkley Rock is described as a hard red 
wheat superior to Bed Rock (E. S. K.. 40, p. 238) and equal to Turkey in winter 
hardiness, protein content, and milling and baking qualities, and with as stiff a 
straw as the popular Michigan varieties. Tests indicate that It Is better adapted 
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to the region known as the Thumb of Michigan than to the sections where Red 
Rock is popular. 

Darum wheat and durum flour, H. I». Walsteb (Amer. Miller^ 49 (J92J), 
No. 12t pp. 1939, 1240 , fig. 1). — discussion of the characteristics and possibili- 
ties of durum as a bread wheat, with results of comparative baking tests of 
durum flour at the North Dakota Experiment Station (E. S. R., 45, p. 831). 

New Indiana scsed regulations (Grain Dealers Jour., 47 (1921), No. 11, p, 
788). — ^These regulations, effective January 1, 1922, were promulgated in accord- 
ance with the new law to regulate the sale of agricultural seeds in Indiana. 

Agricultural seed inspection, J. L, Hitxs, C. H. Jones, G. P. ANomsoN, and 
A. B. Lutman (Vermont 8ta. Bid. 223 (1921), pp. 19^0). — Tabulations show the 
purity guaranty, the percentage of germination, and the number of weed seed 
I)er pound of 362 samples of agricultural seed secured from local dealers in the 
State. 

Report of the Weeds Commission, S. A. Bedfobd, G. Walton, and H. B. 
Brown (Mcmitoha Dept. Agr. and Immigr. Ann. Rpt., 1920, pp. SSSO, fig. 1 ). — 
The fifth annual report of the Weeds Commission of the Manitoba Department 
of Agriculture (PI S. R., 44, p. 439). 

Perennial sow thistle is reported as less prevalent than formerly, but Canada 
and Russian thistles have spread rapidly. Annual weeds were very evident in 
the 1920 grain crop, particularly on spring and fall plowed land, and in some 
cases reported by elevators as much as 25 per cent, by weight, of the seeds of 
these weeds were present in milling grain. 

The most suitable method in Manitoba for the eradication of green foxtail 
(BetarUi viridis) is to double disk, cultivate, or skim plow the stubble as soon 
as possible after harvest, preventing the late blossoming plants from seeding. 
The following summer, tlie weed is allowed to grow until a few inches high, 
and Is then destroyed by shallow plowing or by use of the wide-toothed cultiva- 
tor, care being taken that no seeds ripen during the summer. 

HOETICITLTirEE. 

Report of the department of horticulture, A. J. P^arlky, C. H. Connors, 
and L. G. Schbrmerhobn (New Jersey Stas^Bp^- ^^ 920, pp. 65-90, pis. 2 ). — 
this progress reiwrt (E. S. R., 44, p. 337), the of an apple-pruning experi- 

ment are briefly reported without presenting data. In every instance no prun- 
ing resulted in greater yields than winter pruning. Trees with their leaders cut 
back were less productive than similar trees not so treated. Summer pruning 
was discarded as of no value under New Jersey conditions, except as a correc- 
tive measure In shaping the growth of the tree. 

General observations are presented relative to some 650 seedling peaches, 546 
of which were of known parentage, which fruited for the first time in 1919. Of 
these, 66 were deemed worthy of propagation for further trial. Tabulated rec- 
ords are presented relative to the inheritance of various characters. White flesh 
was found to be dominant over yellow flesh. Freestones crossed with cUiig- 
stones gave a large proportion of clingstone seedlings, varying in accordance 
with the degree of clinginess of the parents and the inherent ability of the free- 
stone parent to produce freestone seedlings when self-pollinated. A tendency 
of certain seedlings for late blooming was observed. Large and small sises of 
blooms were found to be apparently homozygous characters, and medium size 
was evidently heterozygous between the two. 

Measurements of the rate of growth of carnation flower buds at different per- 
iods of the producing season indicated that one to three weeks more are required 
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for de?^opment in winter than In either fall or spring. It was found that the 
greater part of the growth occurred during the night. 

Yields obtained In fertilizer experiments with tomatoes conducted in 1919 at 
New Brunswick and Masonville are presented in tabular form. The variety 
grown was a station selection of Bonny Best. At Masonville the highest yield, 
an increase over the control plat of 6.8 tons per acre, was obtained on a plat re- 
ceiving 800 lbs. acid phosphate, 200 lbs. potassium muriate, and 100 lbs. nitrate 
of soda per acre. At New Brunswick the highest yield was secured from a plat 
receiving 600 lbs, of acid phosphate alone. The increase in this instance was 
6.7 tons per acre over the unfertilized plat. In a comparative test of 36 tomato 
varieties, John Baer wa.s the highest yielder. 

Permanent fruit and vegetable gardens, W. R. Beattie and C. F. Close 
iV. 8, Dept, Agr.f Farmers^ Bui, 1242 {1921), pp, 23, figs, 11). — With a view to 
assisting the home gardener, concise, practical instructions are given for the 
planting and care of the more Important species of small fruits and perennial 
vegetables. 

Selection and treatment of waters for spraying purposes, with osxiecial 
reference to Santa Clara Valley, K. It. De Onq (California 8ta, Bui, 388 
(1921), pp, 391-^14, figs, 2). — Following a brief preliminary discusvsion of liard, 
alkaline, and saline waters and the inadvisability of their use in the prepara- 
tion of spraying mixtures, the author gives an account of a survey of the waters 
of the Santa Clara Valley, in which it was found that only 13 per cent of the 
samples coIlCK'ted could be classified as soft Various chemical and proprietary 
mixtures for softening water are discussed, with directions for the use of caustic 
soda (NaOH) which was found most satisfactory for very hard waters. Modi- 
fied formulas are presented for making oil emulsions with waters of varying 
degrees of hardness, and information is given relative to the comparative emul- 
sifying powers of several well-known soaps and soap powders. Inasmuch as 
water containing chlorin at the rate of 26 parts per million or more was found 
dangerous for use with acid arsenate of lead, it is recommended that basic arse- 
nate of lead be used with very hard or alkaline waters. Analyses of California 
waters indicated that an unusually high percentage contain chlorin in excess, 
usually in the form of sodium chlorid. 

Irrigation experiments, U. E. 1a)ree (Michigan Sta. Quart, Bnl., 4 (1921)^ 
No, 2, pp, 55, 56, fig. 1), — As a result of overhead irrigation the yield of onions 
was increased 233 per cent, lK?ets 86, carrots 66, lettuce 60, and early cabbage 
approximately 100 per cent. Furthermore, the quality was improvtKli less 
cultivation was required, no delay was incurred in seeding or transplanting, 
and desired rotations and more Intensive croppings were made possible. 

Effects of cultivation on soil moisture and on yields of certain vege- 
tables, H, 0. Thompson (,<mer. iSoc. Hort, Set. Proc., 17 (1920), pp, 155--161). — 
In this test, conducted at Cornell University In 1919 and 1920 to determine 
the value of tillage to vegetables other than in the suppression of wee<ls, three 
different soil treatments were compared, (1) scraping the surface to kill weeds, 
(2) tillage, and (8) allowing the weeds to grow. In general the best yields 
were obtained from tillage; however, in 1920 carrots showed no benefit and 
cabbages failed to yield as well on tilled as on scraped plats. Moisture deter- 
minations of the soli of tilled and scraped plats in 1919 indicated but little 
difference in this respect. In an examination of the root growth of various 
vegetables Involved in this study it was found that those vegetables which 
responded least to tillage possessed tte greatest natural root development. 

Some imiiortaiit factors in snap bean production, 0. W. Rapp (Amer, Soc. 
Hort m. Proc., 17 (1920), pp, 116-119),— In an investigation of the length of life 
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of the seed of several important garden bean varieties, prompted by the discovery 
that bacterial blight (Bacterium phaaeoU) of the garden bean could be satis- 
factorily controlled by holding over infected seed for a 2-year period and then 
planting in disease free soil, it was found that certain* varieties retain their 
viability over an extended period. Five-year-old seed of Bound Yellow Six 
Weeks germinated under field conditions at the rate of 82 per cent 

Preliminary report on onion dormancy studies, H, A. Jones (Amer. Boc, 
ffort, Soi, Proc„ 17 (1020), pp, 128-1S3). — ^In this account of studies conducted 
for the most part at the West Virginia Experiment Station, the author dis- 
cusses the results of observations upon tlie nature of and the factors influenc- 
ing the rest period of the onion. Data are presented in tabular fonn relative 
to tlie time required for growth to commence in the greenhouse following 
different curing treatments In the field, and concerning the influence of differ- 
ent tyi^es of wounds upon the renewal of growth activities. 

The constancy of the dormant period was indicated by the practically siinul- 
teneous root development of potted bulbs and of those left in the field. Cutting 
into tlie basal portion of the bulb stimulated the developnient of roots In a few 
days but had no effect on the development of the top growth. The removal 
of a portion of several of the outside scales did not stimulate growth In any 
manner. The moisture content of bulbs had no apparent influence on the 
duration of the dormant period. Individual bulbs within a variety differed 
greatly in the length of the rest period, leading the author to conclude that 
the isolation of strains with varying rest periods may be possible, providing 
this character proves to be hereditary. 

Pimlento and bell peppers, H. P. Stuckey and J. A. McClintock (Georgia 
Sta. Buh no (1921), pp. Sl-i^, figs, 6). — ^Following a brief statement relative to 
the history of pimiento pepper production in the United States, general Infor- 
mation is given relative to plant production, planting, culture, and harvesting. 

Notes on spinach breeding, L. B. Smith (Amer. Soc. Hort. Sci. Proc., 17 
(1920), pp. 140-155). — A discussion of methods and of plant materials employed 
at the Virginia Truck Experiment Station in the development of a mosaic- 
resistant spinach known as Virginia Savoy. Kesistance to disease, which in 
this instance had been proved to be transmitted from plant to plant by aphids 
(B, S. R., 39, p. 550), was obtained by the use of a i^arent variety known as 
Manchuria, originally obtained In northern China by the late F. N. Meyer, of 
the U. S. Department of Agriculture. Counts showed that this variety pos- 
sessed a resistance to mosaic in the proportion of one diseased In 10,500 plants. 
At first the Savoy variety was used as the other parent, but later round-leaf 
and thick-leaf types were crossed with the hybrid seedlings in order to Intro- 
duce other desirable characters. Reconis of the comparative number of 
potato and spinach aphids infesting Savoy and resistant hybrid stocks showed 
tliat the hybrids were decidedly unattractive to these insects. As the result 
of a policy of selection, whereby lots showing more than 2 per cent mosaic 
were arbitrarily discarded, the percentage of disease was constantly reduced 
In each successive generation. 

Size was recorded by comparative measurements of the height and diameter 
of mature plants. Savoying was measured by determining the increase in leaf 
area due to this factor, as compared with a flat leaf of the same perimeter. 
Among other details noted in the process of selection were color, thickness of 
leaf, length of petiole, and long standing characteristics, 

Effects of nitrate of soda on the nutrition of the tomato, P. Work (Amer. 
Soc. Hort. sa. Proo., 17 (1920), pp. In this study, conducted at the 

Minnesota Experiment Station tomato plants growing in a greenhouse under 
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rnrefiilly rontrollcfl environmental conditions and supplied with sufficient 
amounts of other nutrients were fertilized with various applications of nitrate 
of soda. 

The results measured in 10 different terms of plant performance, including 
weight of fruit and of plant, indicated that of the amounts tested 32 gm. per 
plant (2,256 lbs. per acre) of nitrate of soda >vns the most effective applica- 
tion. A given amount of nitrate of soda when applied in several portions was 
apparently more effective than a single application. Excessive amounts up to 
9 tons iH^r acre did not induce a condition of high vegetation and unfruitful- 
nesa The injurious effect of an excess of nitrate of soda is believed to be 
due to its action as an osmotic agent rather than as an active toxin. Chemical 
studies of the growth of the plants showed that the leaves of highly productive 
plants usually had a low carbohydrate content, while those of starved, unpro- 
ductive plants for the most part w^ere high in this material. The carbohydrate- 
nitrogen relation is discussed in its bearing on various results of the experi- 
ment. 

The probable value of trunk circumference as an adjunct to fruit yield 
In Interpreting apple orchard experiments, J. H. Waring (Amer, Soc. ffort. 
Sai. Proa., 11 (1920) ^ pp. 179-18fi). — A mathematical analysis of records obtained 
in apple fertilization experiments conducted by the Penns 3 dvania Experiment 
Station. Correlations w^ere determined between trunk circumference and total 
number of pounds of fruit, (1) irrespective of variety and treatment, (2) for 
each variety regardlesKS of treatment, and (3) for ejicb variety divided into 
tw’o sections, namely, those trees receiving nitrogen and those tre<‘S receiving 
no nitrogen. 

In general a high degree of correlation was found to exist botw^een trunk 
circumference and jield, with indications that this correlati<ui decreases with 
the age of the trees. A single variety varied in degree of correlation accord- 
ing to geographical locations. Nitrogen as compared with no nitrogen was 
found to lessen the degree of correlation, aprmrcntly due to tliis element 
increasing yield at a much greater rate than trunk growth. As a result of the 
study it is concluded that trunk circumference records are of decided value 
in the interpretation of the results of apple orchard experiments. 

A new factor in the determination of the hardiness of the apple, A. L. 
IlAKKE, W. A. Radsptnner, and T. J. Maney (Aincr. *Voc. Ilort. Sci, Proc,, 17 
(1920) t pp, 279-289), — An account of an experiment conducted by the low’a 
Experiment Station in an effort to discover a sliort cut method of testing fruit 
trees for hardiness, in which determinations were made of the freezing point 
lowering, moisture content, ash content, and hardiness factor of the current 
year’s growth of apple trends at five different piu-iods, namely, (I) dormant, (2) 
bud swelling, (3) blossoming, (4) summer growth, and (5) WH>od ripening. 
Two sets of trees were included in the experiment, one comprising 18 w^ell- 
known varieties lii a 15-year-old apple orchard near Council Bluffs, and the 
other consisting of 14 varieties in a 2-year-old nursery near Shenandoah, Iowa. 
The data, in part presented in tabular form, led tlie authors to conclude that 
such determinations, especially during the blossoming period when all metabolic 
processes are at a maximum activity, have a value In indicating the hardiness 
of varieties. 

Blueberry culture in Minnesota: A report of progress, W. G. Brierley 
and W. H. KuNiffTY (Amer, 8oc, Hart 8ci, Proc„ 17 (1920), pp, 24S-249),--A 
detailed report of studies, a summary of w^hlch has been previously noted 
(E. S. Rm 44, p. 739). 

96841—22 4 
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Cranberry investigations, C. S. Beckwith {New Jersey Stas* Rpt* 19^0, pp* 
493’~50B ). — 111 this progress report (K. S. R., 44, p. 339; 45 p. 210) certain 
deductions are presented, based on one year’s results of various fertilizer studies. 

In a determination of the optimum application of nitrogen per acre per 
annum for cranberries on Savannah soils, it was found that 30 lbs. gave a 
greater yield than 20 lbs. Nitrogen from nitrate of soda was equally effective 
as that obtained from a combined mineral and organic source. The optimum 
amount of phosphoric acid was found to be at least 80 lbs. per acre on Savannah 
soils, mud, and iron ore bottoms. The* optimum amount of a tentative mixed 
fertilizer was 800 lbs., supplemcnied with 500 lbs. of acid phosphate. Calcium 
cyanamid proved to be an unsatisfactory source of nitrogen and barium phos- 
phate of phosphoric acid. 

In the project started to determine the optimum soil acidity index for cran- 
l>€rry soils, ground limestone applied for the successive years 1918 and 1919 in 
various amounts jier acre failed to show any general effect on the crop. 

Observations upon the culture of the strawberry, A. Pktit {Jour. Soc. 
Natl. Hart. France, 4 . ser., 22 {1921), Dec., pp. 403-~4<^8). — Misi'cllaneous experi- 
ments with the Doctor Mor^re variety of strawberry are recorded. Tlie results 
of a test of the effect of time of planting upon the weight of the first picking 
of fruit indicated the value of setting plants as early as possible after the ap- 
pearance of the rooted runners. Plants brought into a grcH>nhouse for forcing 
on December 1, February 3, and March 15 blossomed 105, 72, and 50 days, re- 
spectively, after their Introduction. Etherization for 48 liours previous to in- 
troduction into the greenhouse failed to hasten the time of blossoming ma- 
terially. In seeking to explain why plants growing in the greenhouse during 
the dull winter of 1907 failed to produce perfect berries, the author suggests 
that this phenomenon may have been due to the la<*k of sulhclont sunlight, re- 
sulting in reduced carbon assimilation. 

The home vineyard, L. O. Bonnkt (CnUforaia Sta. Circ. 23 1 (7921), pp, 12, 
figs. 4)* — Concise i»rn<'tical information Is given relati\e to varieties, propaga- 
tion, planting, pruning, training, cultural requirements, and methods of com- 
bating insect and fungus pests. With one or two exceptions the varieties ct>n- 
sidered belong to Vitis vinifera. 

Cordon pruning, F. T. Bioletti (California Hta. Cirv. 229 (1921), pp. 
figs. 9). — Following n discussion of the advantages of the cordon tyr>e of i>rnnlng 
for vigorous growing Vitis vinifera grape varieties such as Empf'ror, Corni- 
chon, Ohnnez, Black Monukka. and Zubalkanski, the author describes thrc»e dif- 
ferent tyi»es, one of which, designated as the unilateral horizontal c(»rdon, is 
recommended as of jmrtlcular value for many varieties. Detailed instructions 
are given for the establishnient and maintenance of vineyards acconling to this 
system of pruning. 

Phylloxera-resistant stocks, F. T. BiorjarTi, F, (1 H. Fi. 08 RrKi)KR. and A. K. 
Way (California Sta. Bui. 331 (1921), pp. 81^-139, figs. If ).— Similar to investi- 
gations previously noted (E. S. R., 20, p* 557), this is a report of a lest of 21 
phylloxera-resistant grai)e stocks, part pure American sfiecles, part hybrids 
between various American species, and part hybrids between American species 
and Vitis vinifera. The data, largely in tabular form, present detailed Infor- 
mation relative to (1) tlie suitability of stocks for nursery purposes, including 
cost of cuttings, ease of grafting, percentage and perfection of unions, and 
growth In the nurseiy, and (2) suitability for varied purposes, indtuding 
character of the union, vigor of the bearing vine, durability of the vln^ and 
quality and quantity of the crop. 

As a result of a study of the compatibility between the various stocks and 
Important commercial varieties of grapes, records are presented showing the 
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behavior and yield of many combinations, from which data the authors con- 
clude that although It has been impossible to determine exactly the best stock 
for each scion, nevertheless certain combinations have been proved to be ex- 
cellent, others fair, and still others deleterious. It is suggested that this 
Information should be of material assistance to grape growers throughout 
California. 

The late Dr* Walter Van Fleet, P. Bisset (Ainer, Florist, 58 {1922), No. 
1759, pp, 2S7, 2S8). — A brief account of the plant-breeding activities of the late 
Dr. Van Fleet (E. S. II., 46, p. 109), recording the wide range of plants utillssed 
and pointing out some of his notable achievements. 

FOEESTEY. 

First annual report of the forestry commissioners for the year ending 
September 30, 1020 ItHt.] Forestry Conimrs. Ann, Rpt., 1 (1920), pp, 

60, pis. 5). — A r^sumd of the activities of the newly organizc^d Forestry Com- 
mission of Great Britain for the year ended September 30, 1920. 

Tleport of the forest administration of the Central Provinces for the 
year 1010—20, B. B, Osmaston (Cent, Prov, {Indian, Forest Admin, Rpt, 
1919-20, pis, 1, pp, 32; 2, pp. J/X/f/).— This report is submitted in two parts, 
the first containing the nsual data (E. S. R., 46, p. 238) relative to alterations 
in area, protective and planting activities, and general administration. The 
second part comprises detailed statistical statements concerning areas, reve- 
nues, etc. 

Progress report of forest administration in the Jammu and Kashmir 
State for the year 1018—10, B. O. Covb:ntry (Jammu and Kashmir [India] 
Forest Admin. Rpt., 1918-19, pp. 7f-f-254-///V). — In this report there are in- 
cluded the usual data (E. S. R., 45, p. 112) relative to ucthities during the year, 
including alterations in area, protection from fire, general silvicultural oi)ora- 
tions, exploitation, and financial statements. 

Annual report of the forest department for the year ended March 31, 
1020, including report on railway sleeper plantations for the same period, 
C. E. Leoat (Vnion Ho. Africa. Forest Dept. Ann. Rpt., 1919-20, pp. ll-i-SI ). — 
Similar to the report for the prec<*ding annual period (E. S. R., 43, pp. 839), 
data are presented relative to various activities in the State forests of the 
Union of South Africa. Among the subjects considered are alterations in 
area, fire protection measures, fungus and insect control, heliavior of in- 
digenous and exotic speclo.s, revenues, expendituivs, etc. Seedlings of Juni- 
perns viryiniana are said to be npinniriiig naturally throughout the coniferous 
areas of the Transvaal. 

Annual progress report upon State forest administration in South Aus- 
tralia for the year 1920-21, W. Gnx (So. Anst. State Forest Admin, Ann. 
Rpt,, 1920-21, pp. 12, pis. 7), — In accordance with the general plan of the pre- 
ceding report (E. S. R., 44, p. 838), the activities of the Woods and Forests 
l>epartraent for the year ended June 30, 1921, are briefly reviewed, with at- 
tention to planting operations, changes in area, distribution of young trees, 
revenues, expenditures, and changes in personnel. 

Forest resources and opportunities in Georgia and other Southern 
States, W. B. Gbkbxkt (South. Forestry Cong. Proc., 3 (1921), pp, 59-69),— The 
author emphasizes the extent and Importance of the forest resources of the 
Southern States, and urges the utilization of idle lands for forestry purposes 
with prox>er attention to fire protection. 

Extensive planting plan to save Ontario’s pine supply, B, J. Zavitz 
(Camd, Forestry Mag,, 18 (1922), No, 1, pp, 56i-566, 594, 595, figs, 4) — In this 
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address, delivered before the forestry section of the American Association for 
the Advancement of Science, the author emphaslsscs the rapidly approaching 
exhaustion of the virgin pine forests of Ontario. A plan is suggested involv- 
ing the establishment of live forest experiment stations, each of sufficient slsse 
to supply annually nursery trees for 10,000 acres, the operation of which 
would insure a permanent timber supply for Ontario. 

Reclamation of grasslands by Utah Juniper on the Tasayan National 
Forest, Arizona, F. H. Milleu {Jour. ForcHtrn, 19 (1921) f No. 6, pp, 647-651 ), — 
In an effort to account for the natural reproduction of Junipers on open areas 
often one or two miles from a seed tree, studies were made of the nature 
of the soil, the age of the seedling trees, and the probable means of dispersal 
of seed. It was found that 80 per cent of the young tret's were less than 13 
years of age. and that all were less than 25 years, during which period animals 
had grazed upon the area. The principal forage plant, tobosa grass, did not 
entirely cover the ground, thus allowing tlie young seedlings an opportunity 
to develop. The character of the soli, subject: to frost heaving and slight 
cracking afforded an entrance for the seeds. Tlie presence of seeds in the 
droppings of sheep led to the conclusion that the.se animals were the active 
agents in dissemination. The greater prevalence of Junipnm vtahcnsin 
than of other species of Juniporus is believed to be due to the fact that sheep 
prefer this seed on account of its larger size. 

The use book: Grazing section, 1021 {U. 8, Dept. Apr,, Forest fifen?., Use 
Booki Grazing Scct.^ 1921, pp. SO). — ^This portion of the manual of information 
previously noted (E. S. K., 89, p. 750) presents regulations and extracts from 
instructions relative to the use of the National Forest ranges for grazing pur- 
poses. A tabulated list of the Forests arranged alphabetically according to 
States is included, showing the headquarters of the various forest supervisors. 

Detection of flavone and fluorescence of the watery extract of woods as 
aids in identifleation, II. Kaneiiiba (Jour. Forestry, 19 (1921), No. 7, pp. 
78d-75P, fig. 1). — Subsequent to a brief outline of methods employed in deter- 
mining the flavone content and fluorescence of woods, a tabulation la given 
of the results obtained in a study of 69 North American species. 

The southern beech (Nothofagus) forests of New Zealand, h. CJockaynb 
(New Zeal. Jour. Agr., 23 (1921), No. 6, pp. 353-^360, figs. 3). — In this article, 
emphasizing the importance of the southern beech forests in Now Zealand, it is 
pointed out that there are, besides the six well-known species, a large number 
of variable forms which in some cases are so distinct that they might be con- 
sidered ns separate species. 

On the viability of tree seeds after storage for ten years, J. W. T[oijmey] 
(Jour. Forestry, 19 (1921), No. 7, p. SH). — ^A brief account of a viability experi- 
ment in which seeds of 30 forest tree siKJcies, stored in a warm cellar with ex- 
posure to light and air, were tested for germination after a 10-yenr period. Ten 
of the 30 species were found to contain viable seeds of sufficient strength to de- 
velop into trees. 

Fuel value of wood, A. K. Chittenden (Michigan Sta. Quart. Bui., 4 (1921), 
No. 2, pp. 58-60). — Pointing out that the fuel value of wood is in proportion to 
the weight of the thoroughly dried material, the author presents in tabular form 
the green and dry weights i>er standard cord for 11 common species. Another 
table is included showing the average number of trees of various diameters 
required to furnish one cord of wood. Estimating the volume increase in a 
thrifty wood lot as 4 to 5 per cent per annum, it Is stated that IJ cords may be 
cut each year from lots containing 30 cords per acre. 
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DISEASES OF PLANTS. 

Report of fungus diseases for 1920, T. F. Manns (Peninsula Uort. 8oc. 
[Oei.3, Trans.t $4 (1^21), pp. 7S~77). — ^Apple blotch was very severe this year 
on early apples in lower Delaware, making it necessary to use an extra early 
spray for the control of Phylloaticta solitaria, Apple scab (Venturia pomi) is 
still difficult of control, an important factor in which is a delayed dormant 
spray. Apple rust (Oymnwaporium macro^ms) is becoming more severe, espe- 
cially around Milford. Apple fruit ^ot (physiological) was in gome places 
more severe than usual, attacking several varieties including some hitherto 
considered immune. Apple root rot is said to be caused by the same organism 
as dre blight, the cause of which, Bacillus amylovorm, g(‘ts access at bark in- 
juries due to suii scald or frost injury. 

Crowugall (Bacterium iumefadem) is causing much injury in couneclion with 
seedlings of ijeacb, apple, raspberry, anti blackberry. 

Pears were severely attacked by foliage troubles, due chiefly to Entomosporium 
maculatum, the fruit being badly marked in some cases. Three sprayings with 
Bordeaux mixture controlled the trouble, also that due to Septoria pyncola, 

(Trape rot (Gloeosporium ampclophagum) was controlled by the employment 
of hand 6!i)rnying. 

The c'ollapse of a promising strawberry crop was ascribed in some cases to 
lnsufficl(*nt fertility. 

Ck)rn root rot was (‘ominon, causing 10 to 15 per cent loss. The troul)le has 
not been fully understcKKl, but is sluAvn by test to be due to some seed-borne 
organism. 

I*ea root rot is due to bad soil conditions, tlie most actively infective fungus 
probably being Pythium deharyanum. Sick* soil may be produced in case of 
any one of the numerous local Held crops. 

Cabbage yellows {Eusariutn conglntinans) is resisted successfully by the vari- 
ety Volga, which will mature a good crop when planted late in July and given 
u top-dressing of nitrate. Cabbage foot rot (Photna olcracea), usually carried 
from the seed bed, is controlled by the hot water seed treatment and by use 
of Bordeaux on the young plants. 

OeU‘ry blight, both early and late, was e\eii more prevalent than in the pre- 
vious season. Bordeaux mixture readily controls both diseases. Cantaloup suf- 
fered much from fruit rot. Peach blossom blight was very severe in old orchards 
that had been sickened by brown rot. Previous observation that blossom blight 
comes dim^tly from the <nij) stage of the fungus that (»\erwinters in rotten fruit 
has btHiu confirmed. The fruit blight overwinters in the cankers produced as tlie 
result of blossom blight. 

The sweet potato crop was reduced nearly 50 per cent by drought and by 
disease factors, of wdiich stem rot ai)pears to bo the worst, though soil rot, 
scurf, and black rot are of economic importance. 

Potato late blight (Phytophihora infestans) has causeil loss on different 
areas, ranging from 5 to 50 per cent of the (*rop. Experience with one field 
indicates that if potatoes are left in the ground after the vines are blighted the 
percentage of rot Increases considerably under damp weather. 

Report of the mycologist, W. F. Bkwley (Expt and Research Sta., Ches- 
hunt, Herts., Ann. Rpt,, 6 (1920), pp. Investigations during the year 

were concerned largely with tomato sleepy disease and the problem of water 
contamination in relation to plant disease. Further work has been done with 
tomato stripe disease. Diseases noted include, in addition to previous nota- 
tions, tomato and cucumber sclerotiuiii disease (Sclerotinia sclerotiorum) , 
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cucumber gummosis {Cladosporiitm sp.). Cineraria foot rot {Phtftophthora 
cryptogea)f Geum root rot {Rhizoctonia ftolani)^ tulip bulb dry rot (Fusa- 
Hum »p.) and strawberry soft rot or leak (Botrytis sp.). 

Sleepy disease causes loss in all tomato-growing parts of tbe British Isles. 
The disease is described. VeriiciUlum alho-atrum was found in 96 per cent, 
and Fusarium lycopersici in 4 per cent of the sick plants examined. Inocula* 
tlon studies with other plants are detailed, as are also studies on temperature 
relations, water-supply contamination, and control measures. 

Stripe disease of tomato is identical with streak disease. This is infectious 
and will cause a like disease in sweet pea, garden pea, red clover, broad bean, 
alfalfa, lupine, vetch, sainfoin, and potato. 

The works of Mrs. D. J. Matthews on the eftects of sterilizing agents applied 
to growing plants is detailed for carbolic acid, formaldehyde, sodium cyanid, 
dichlorocresol, chloropicrin, nitrobenzene, chlorodinitrobenzene, picric acid, 
Sulgene, lime, thiocyanates of sodium ifnd potassium, naphthalene, and calcium 
sulphid with naphthalene, also for steam and hot water. 

Pathological [report], I. B. P. Evans (Union So, Africa Dept, Agr, Rpt, 
1918--19, pp, 77-75), — No new diseases of any great importance were observed 
during the period under review, but owing to early rains Exoascus deformans 
was severe almost throughout tlie Union. 

The citrus canker eradication campaign has been vigorously continued 
during the past year and good progress has been made against the disease, 
of which new outbreaks were discovered on five farms in the Transvaal. 

Study has been continued of the citrus canker organism (Bacterium citri) 
and a comparative study has been undertaken of four organisms belonging 
to the so-called yellow Pseudomonas group, namely, B, o/fH, B, juglandis, H. 
phaseoli, and B, campestre, OottOn bacterial spot (B. malvacem^m) has be- 
come somewhat prevalent on cotton in certain xK>rtions of the Transvaal, 
Natal, and Swaziland. A wheat smut (XJrocystis sp.) was sent in from 
Zeerust, where it had done considerable damage. The disease, which has not 
yet yielded to seed treatment, attacks heads, stems, and leaves. Kikuyu grass 
blotch (Ilelminthosporium sp.) appears to attack destructively only under un- 
favorable conditions. A dying-ofl disease of Cupressus mact^ocarpa hedges and 
Cupressus seedlings is due to a species of Phoma. Spraying with Bordeaux 
mixture was effective. The production of fairy rings on bowling greens was 
attributed to the fungus Lycoperdrm furfuraceum. Spraying experiments 
against walnut baoteriosls have not yet led to any definite conclusions. Almond 
and apricot die-back, which has been prevalent In the Western Province of the 
Cape for some years, is being investigated and a Schlzophyllum has been iso- 
lated. 

The investigation of papaya leaf spot has been continued. A dying-off disease 
of rhenoster bush appears to be due to a Polyporus. Decay of fruit, partlc* 
ularly apples, in cold storage has been investigated and is said to be due to the 
presence of abundant rotting organisms In connection with slight mechanical 
injury to the fruits. The prevalence of the disease has been lessened by In- 
creased care in handling the fruit. 

[Plant diseases in India], S. MintroAN (India Bd, Agr„ Proc, Meeting 
MycoU Workers^ 3 (1921), pp, 5-^5).— This portion of the agricultural advlser^s 
report of the meeting held at Pusa, February 7, 1921, contains, in addition to 
a dismission on the physiology of disease, an account of a survey of diseases 
of crops including wheat, oats, durra, barley, maize, rice, sawan, potato, chilli, 
castor bean, tobacco, poppy, tomato, cardamon, cotton, sugar cane, palm, and 
bamboo, also a discussion on spraying. 



1922] 


DISEASES OF FLAKTS, 


545 


Perennial mycelium of {parasitic fungi, li. H, Pammel {Iowa Acad, 8oi, 
Proc., 25 (1918), pp. 259--26S). — The author submits his notes collected from 
time to time on parasitic fungi, stating that cases of perennial mycelium are 
much more common than was formerly thought, and that for this reason the 
thorough destruction of weeds receives additional justification from the facts 
presented. 

The distribution of Swiss Peronosporas, K. (Iaumann {Mitt, Naturf. 
Oemll, Bern, 19 19, pp. 176--187), — Discassioii, involving tabular and descriptive 
detail, is given regarding the genus Peroiio«i>ora, of which there are said to be 
In Switzerland 142 species on 222 hosts, In Germany 1G8 specrles on 281 hosts, 
and in France 102 species ^on 119 hosts. 

The Rhizoctoiilas of Porto Kico, .T. Matz (Jour. Dept. Agr. Porto Rico, 5 
{1921), No. 1, pp. 51, pis. 25, fig. 1). — Systemalfc description and discussion are 
given of nine 8i>ecies of Uliizoclonln found in Porto Rico, with an account of 
their prevalence and other eccmomic bearings. 

Investigations on the purity of strain and freedom from bunt and stripe 
disease of seed, J. Holmgaard {Tidsslr. PJantcavl, 27 {192 J), No. 4* PP* 555- 
599, figs. 8), — This is a report, with Kngllsh summary, from the Danish State 
Se<Ml Testing Station regarding field and laboratory studies carried on during 
1917-1920, dealing with purity, germinating jjower, and freedom from seed- 
borne tlLsease of c(‘r<aln wheat, barley, oat, and rye varieties. 

Data are recorded for the severity of attack by Pleospora graminea, Vsiilago 
mtdu, V. hordci, U. a venae, U. laeriH, U. triiiri, Tilletia caries, and Urocystis 
occulta. 

The control of cereal smuts in Washington, F. D. IIkai.d and G. D. Zundel 
( 8tate Vol. Ext. Bui. 72 {/92t), pp. 2t, figs. 8). — Descriptions are given 
of the dilTerent smuts attacking cereals, with suggestions for their control. 

Recent experimentation on barley leaf stripe control, II. (J. MtiiXER and 
F. Moi.z {Dvut. Landw. Presse, 48 {1921), No. 50, p. 4i9). — Injury to barley 
croiKs, ranging from slight to severe and due to leaf stripe disease (Pleospora 
triidiostoina, IJetmlnthosporium gramineum) , is descTibed as becoming apparent 
.about the middle of May. 1920. 

Ea?*ly experience in attempts at coulr<il of this seed-borne disease Is noted 
as employing dltterent fungiclde.s. Ext)erieia»(» during sonie years gave firs! 
]>laee to the preparation (\>ibin, but this was lat(*r excelled by T'spulun. For 
several years the preparation Germisan (— Ko 0) has held first place as a st»ed 
treatment against leaf stripe. This preparation has also proved efilcacious 
against wheat stinking smut. For leaf strit)e, the u.sual strength is 0.2,5 or 0.75 
per cent, according as dipping or sprinkling is employed and as regards the 
severity of the infection. 

If Uspuluu is useil, tlie seed should be soaked for one hour in 0.25 or 0.5 per 
cent solution. This preparation does not give, In case of severe infef'tion, the 
complete protection that is given by Germisan. 

A preliminary note on the inheritance of rust resi.stAnce in oats, U. J. 
Garber {Jour. Amer. 8oc. Agf'on., IS {1921), No. 1, pp. 4t-4S, flg> !>• — During 
the summer of 1918, crosses were made between White Russian oats {Avena 
sativa orientalis) resistant to stem rust {Puccinia gratninis avenae), and a 
selection from each of the two highest yielding varieties, Minota and Victory, 
both of which are very susceptible to stem rust. The results, wbich are briefly 
detailed, furnish evidence of a single hereditary factor difference with respect 
to the rust reaction of the host plants used as parents. Resistance apparently 
nehaves as a dominant character in these crosses. 

Disease [of wheat in New South Wales] {Agr. Qaz. N, S. Wales, S2 {1921), 
No, 5, pp, 187, 188). — In this portion of a reiR>rt by W. R, Birks on the Royal 
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Agricultural Society’s third field wheat compefitlon, it is stated that all the 
coiumoDer diseases of wheat have been met with. Particular mention is made 
of rust, flag smut, take-all, and bunt, the last named being by far the most 
serious. 

Hot water treatment for seed wheat, F. J. Pipal {Purdue Agr, Ext, Bui, 
100 11921^, pp, 16, figs, 5). — Directions are given for the treatment of seed wheat 
by the hot water method for the control of loose and stinking smut of wheat. 
The treatment recommended consists of soaking the wheat for 4 to 6 hours in 
cold water, dipping it for 1 minute in water heated to 120® F., and soaking for 
10 minutes in hot water at 129®, with constant agitation, after which the wheat 
is dipped in cold water and spread for drying. ^ 

A simple method for controlling loose smut in wheat, W. O. ETHBumoa 
{Miaeouri Agr. Col. Ext. Oirc. 108 {1921), pp, 4, figa. S), — Dirtictions are given 
for the hot water treatment of seed wheat for the control of smut. The author 
recommends the treatment of the seed for 15 to 20 minutes In water heated to 
181® F. 

Progress of barberry eradication, F. B. Kempton {U. S, Dept. Agr., Dept. 
Circ. 188 {1921), pp. S7, figs. 4 ). — A report is given of the progress that has l>een 
made in eradicating the common barberry in 13 of the North Central States 
during the seasons 1918 to 1920 inclusive. 

Progress in barberry eradication in Illinois during 1019, 1^. H. Tehon 
{111, State Acad. Sci. Trans., 13 {1920), pp. 219-225, figs, 2), — The barberry 
eradication campaign in Illinois, which began in 1918, was conducted on a 
slightly different plan during the sec*ond year, and brief statements are given 
regarding the work and results during these two years. An instance is given 
of the spread of rusts from a barberry hedge by way of wild grasses to wheat 
and oats. 

The results of the 1919 work have emphasized the importance of barberry 
eradication to rust control. 

Ergot, W. A. Bikmingham {Agr. Qaz. N. S. Wales, S2 (1921), No. 6, pp. 
410-412, fig, 1), — After a brief discussion of rye ergot in (connection with control 
measures, the author states that specimens of blue grass (Andropogon inter- 
medius) from Bathurst Experiment Farm showed a sticky secretion on the 
panicles associated with the sphacelial stage of CUwiceps sp., but that the 
ergot form was not found. The ergot stage was found on wheat, rye, Hun- 
garian or awnless brome grass {Bromus inernUs), a canary grass {Phalaria 
minor), I.K)ietto rye grass {Lolium multiflorum var.), and three varieties of 
fescue {Festuca elatior, F, arundiyuwea, and F. hookcriana). Three siHJcies of 
Qavlceps recorded from grasses are €. purpurea, C. microcephala, and C. 
aetulosa. Si>ecimens of PolUnia fulvum and of Panicum hulhosum attacked by 
ergot {Claviceps sp.) have been submitted. 

Ergot appears to be more prevalent in warm, moist seasons. Previous 
records of its appearance in Australia are indicated. 

Vegetable parasites of alfalfa, G. GXndaba ([i/cx.] Sec. Agr. y Fomento, 
Dir, Agr. Bol. 110, n. ser. (1920), pp. 24f figs. 17). — A brief general account Is 
given of higher and lower plant parasites of alfalfa {Medioago sativa). 

Inberitahce of disease resistance in the common bean, G. P. McUostie 
{Jour. Amer. Soo, Agron., 13 (1921), No. 1, pp. 15-32).— ‘The data and discussion 
recorded in this paper represent the results of obseiwations for more than three 
years on the mode of inheritance in Phaseolus vulgaris of the factors con* 
eemed in the production of resistance to bean anthracnose, mosaic, and root 
rot. A short r^Bum^ is given of the lita*ature pertaining to the mode of In- 
heritance of factors responsible for disease resistance. 
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TUe inveetigatioiis regarding l>ean antliracnoee Indicate a single factor dif- 
ference between resistance and susceptibility where only the a strain of the 
fungus is concerned in the cross. Where both the a and /S strains are con- 
cerned a two-factor difference Is indicated, and a 9:7 ratio in the F* is 
obtained. In both instances resistance is dominant over susceptibility. Crosses 
involving the Inheritance of susceptibility to bean mosaic indicate in Fi and 
Fs a partial dominance of susceptibility over resistance. A two»factor hypothe- 
sis is offered with supporting observations. Inoculation results of Fa hybrids 
from crosses involving the inheritance of susceptibility to root rot show sus- 
ceptibility to be dominant over resistance. A tentative two-factor hypotheshi 
is advanced regarding the Ipheritance of 8usceptil»ility to root rot with a 9 : 7 
ratio in the Fa between susceptible and resistant plants. 

A number of promising strains of beans have been isolated which show resist- 
ance to anthracnose. A few hundred heavily podded Fa types have been 
selected which show resistance to both root rot and mosaic and which should 
also be resistant to the /3 strain of the anthracnose fungus. Further testing 
should isolate some very desimble resistant commercial types from tJiese 
selections. 

Celery disease investigations, 11. F. Poolk (?^cw Jersey Bias. Rpt, 1920, pp. 
€08, 609, pi. 1, fig. 1). — A brief account is given of experiments conducted for 
the control of l^acterial diseases of celery in which a number of compounds 
were added to the soil. Corrosive sublimate and copper sulphate at the 
strengths used were found to injure the plants, stunting their growth. 

The organism causing the celery rot was isolateil and compared with the 
organisms described under the names Bacillus apiouorus and B. carotovorus, 
both of which are said jto produce soft rots of vegetahU^s. The author doubts 
whether strains of this soft rot bacillus should be given as different species, 
experiments showing that the character of rot symptoms is due to the physio- 
logical conditions of both host and parasite. 

Prevalence and distribution of fungi internal of seed corn, T. F. Manns 
and J, F. Adams (JSciefwe, n. sen, Ok {1921), No. 1399, pp. 385-^87). — An account 
is given of investigations conducted to determine the species of fungi asso- 
ciated with seed corn. The authors report an etticient test for the determijju- 
tloii of such fungi. The seed are disinfected with a corrosive sublimate solu- 
tion, after which tliey are cultured in Petri dishes. Samples of corn from 21 
States were studied and tlte following fungi, arranged in Uie order of their 
im{)ortance la inhibiting germination, were found: Dipkulia zetw, Gibbvreila 
muhinetti, Fusarium nwniliformc, and Cephalosporiunv sacvhari. It is stated 
that 0. saccJiari is rei)orU^<l as a parasite of com for the first time in this (*ouutry. 

The authors state that a careful study of the anatomy of seed showed tliat 
heavy infection after the treatment indlcateii how these parasitic fungi escajied 
the disinfectant. In most cases where the internal pathogenes were not inhib- 
iting germination, the fungi had gained entrance only to the cavity under the 
cap, or had penetrated but short distrthces under the pericarp. Whenever any 
of the pathogenes became established In the tissues comprising the embryo the 
vitality vvas either destroyed or greatly inhibited. 

B6|>ort of com root and stalk rot iuvestigatlons, 1919, I. C. Hoffman 
and M. T, Cook {New Jersey Stas. Rpt. 1920, pp. 598S04). — The results are 
given of ear-to-row tests of selections of corn to determine the field perform- 
ance of disease-free and diseased ears as determined by germination tests. 

Inspections made of the stand and conditions of the plants from time to 
time Indicated that the disease-free corn maintained throughout the season a 
decided Increase in total stand over other groups. A close examination of the 
ears showed marked differences in their composition. They were arranged 
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In two classes, starchy and horny. The yield of starchy corn was 8.98 bu 
larger than tlmt of the horny corn in the disease-free group. The starchy 
disease-free group yielded more than any other group, and the horny diseased 
group yielded the leaht. 

Horse-radish root rot inTestlgatlons, R. F. Poole {New Jereey Stas, Upt, . 
1920 f p, 610 f fig, 1 ), — A brief account is given of a bacterial disease of horse- 
radish which hhs been under investigation, in which the organism was isolated 
and its pathogenicity proved. It is believed that the disease was present in the 
horse-radish roots when they were set in the field. A number of species of 
fungi were Isolated from diseased roots, and their relation to liorse- radish rots 
is to be studied further. 

Onion smut {Min, Agr, and Fish tries [ London] ^ Leaflet S65 {1921) ^ pp, (i, 
figs. 2), — Onion smut {Vroeystis cepulae) is noted as a new disease in England, 
occurring in strictly localized areas near Northampton, St Neots, and Kendal, 
and in market gardens at two places in Northumberland. 

Degeneration in potato, J. Gaget {Jovr. Agr, Prat., n. ser., 35 {1921), No. 16, 
pp, S16-4tl8). — ^Evidence offered would seem to indicate tlmt degenerescence 
observed in potato tubers is <lue to plant lice, the purasitisni of which is con- 
sidered as proved. Control measures are suggested. 

Field studies on potato diseases, M. T. Co^>k {New Jersey Stas. Upt, 1920, 
pp. 57S-577). — Observations are given on the occurrence of a number of potato 
diseases, the more Important of which are blackleg, pow<lery scab, common 
scab, Rhizoctonia, early blight, late blight, dry rot, weather injuries, mosaic, 
and leaf roll. 

In commenting ui>on some of these diseases, the author states that the ex 
perimental work carried on shows that the amount of Infection in s(»urf or 
Rhizoctonia occurring on seed tubers is no index of the severity of the disease 
in the field. Experiments for the control of these tuber diseases in which (»or- 
rosive sublimate and formaldehyde were compared showed that tlie beat results 
were obtained where corrosive sublimate was employed. Mosaic aud leaf roll 
are both said to reduce the yield of potatoes greatly, and exi)erlmental tests 
are said to show that the mosaic disease is transmitted in the tubers, redui'os 
the yield, and increases in severity from year to year. 

Report of potato spraying tests, W. H. Martin {New Jersey Stas. Rpi. 
1920, pp. 577“^87, pi. 1). — The results are given of two cooperative experiments 
which were carried on, one with Irish Cobblers and the other with American 
Giants grown as the main crop, and also the spraying of a late-plauted crop 
of Irish Cobbler. 

In one of the experiments homemade Bordeaux mixture of the standard 
5 : 5 : 50 formula was compared with a* proprietary zinc Bordeaux mixture, and 
the results obtained showed little difference for either of the mixtures. As a 
result of spraying, the average increase over the check plat where homemade 
Bordeaux mixture was used was 49.6 bu., while with the commercial mixture 
50.6 bu. was secured. ^ 

In the second test, comparisons were made of spray mixtures composed of 
calcium arsenate, lead arsenate, Paris green, and Bordeaux mixture. In this 
case the variety used was the American Giant, and the conflicting results 
obtained are thought to he due to the fact that this variety makes very rapid 
growth, soon filling the rows, and making it impossible to use the spray late 
in the season. 

For the late-planted crop, potato spraying is said to have given increased 
yields every year, even in the absence of late blight, an average increase of 
50.8 bu. being obtained in favor of the spray treatment. 
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Xrentmeiit of »cab In seed potatoes, C. O. Ha.mbltn (Agr, Gas. N, S. Wales, 
S2 (i92i), No» 6t pp- 4t7---419, figs, 2). — ^Having tested on a small scale the 
method described by Melhus and Gilman (E. S. R., 41, p. 38) of treating scabby 
potato seed with hot formaldehyde, the author reports orf that work. 

Scab has three main local causes, RJUzoctmiia solani, Actinomyces scabies 
(Oospora scabies) ^ and nematodes (Ileterodcra radicicola), the second of these 
h^ig difficult of detection, the third relatively common, and the first usually 
present In abundance. The hot formalin treatment controls Rhizoctonia potato 
scab very effectively, but has little effect on scab due to nematodes. No detri- 
mental effect is produced by this treatment (with formalin at 122® F.) on the 
germinating power of the seed tuber so long as the potatoes have not begun to 
sprout. 

Seed treatment for the control of potato scab, W. H. Martin (New Jersey 
Stas. Rpt. 1920, pp. 687-590, flg. J). — Scabby tubers of the variety Irish Cobbler 
were treated with formaldehyde and corrosive sublimate solutions, and it was 
found that either treatment gave a better stand than untreated scabby seed. 
Soaking scabby seed in either of these solutions led to increased yields and a 
marked increase in salable potatoes over the check plats. Sprinkling tubers 
with either formaldehyde or corrosive sublimate was found not only to reduce 
the amount of scab but to increase the total yield, indicating that this method 
of treatment may be of some value. 

The influence of sulphur on soil acidity and the control of potato scab, 
W. H. Mabtin {^cw Jersey Stas. Rpt. 1920, pp. 590-598, fig. 1 ). — In continuation 
of previous experiments (E. S. U., 45, p. 050), a report is given on tbe use of 
sulphur for the control of potato scab. With the different amounts of sulphur 
used, all gave substantial gains in the luuuber of clean tubers, but even with the 
heaviest application scab was not entirely eliminated. The experiments are lie- 
lleved to indicate that with those varieties of potatoes known to scab severely, 
the use of sulphur in the projier amount will render a large portion of the crop 
salable. In all cases following the application of sulphur there was an increase 
in soil acidity, and in most instances this iucrea.se was in proportion to the 
amount of sulphur applied. It Is considered necessary that the reaction of the 
soil should be known before sulphur applications are made, in order to deter- 
mine the amount of sulphur to apply. 

Artificial production of tipburii, F. A. Fenton and I, L. Rb:ssleji {Soiener, 
n, ser., 55 {1922), No. Ull, p. 54). — ^I'he authors give an account of exi>eriments 
conducted at the Iowa Experiment Station which indicate that the potato leaf- 
hopper (Empoasca mali) is the factor In the xiroduction of tipburn or hopper 
burn of potato. 

Emulsions were made by crushing a large number of adults of both sexes 
In water, and small amounts of this water were injected into the leaves of the 
potato plants. In a few days an injury similar to, if not identical with, tipburn 
resulted. Emulsions made from crushed nymphs failed to produce typical in- 
jury except in a few cases. That the Insects contain some toxic substance was 
demonstrated further by placing the residue left over from the insects after the 
emulsion had been poured off on leaf petioles and pricking this into the petiole 
by means of a fine scalpel. In every case a lesion was produced at the points, 
the tissue at these points turning yellow and then brown, and later tlie cells 
collapsed. 

Investigations conducted to determine the action of Bordeaux mixture are 
said to indicate that the fungicide does not prevent tipburn by its action on the 
leaf but rather by its action on the insect. 
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Wart disease of potatoes: Besults of imiviiiiiitjr trials In (Scot, 

Jour, Agr,y 4 No, 1, pp, 68-72), — In 1919 the Board of Agricultnre for 

Scotland acquired two plats of land, one at Philipstoun, Linlithgowshire, and 
one at Duddlngston, liidinbargh, to use in making trials regarding immunity 
from wart disease of potato varieties, similar to the trials conducted at Orms- 
kirk. Arrangements were also made for establishing in 1921 a registration sta- 
tion for testing, recording, and certifying new varieties of agricultural plants, 
including potatoes. 

The trials in 1919 were inconclusive on account of drought, but in 1920 the 
season was very favorable for a test. In all, 210 samples were submitted for 
testing, excluding 80 sent by the U. S. Department of Agriculture. In addition, 
116 samples of susceptible and immune varieties were interspersed among the 
plats for the purpose of control and comparison. Of the varieties sent in for 
trial, 106 have shown no sign of wart disease, which has been identified on 
the remaining 104. Fifty-four of the varieties apparently immune and 40 show- 
ing susceptibility appeared to be new and distinct, the remainder belonging to 
standard types. A certificate of immunity from wart disease is granteil for a 
variety only after successful resistance for at least two successive years. 

Lists are given showing immune and susceptible varieties. 

Wart disease of potatoes, G. C. Gough {Jour. Roy. Uort. Soc„ 45 (1920), No. 
2-5, pp. S01S12). — This is a short account, with bibliography, of the history, 
distribution, and effects of potato wart disease {Synchytrium endobioticum) , 
the discovery of immunity tliereto, and the probable future of the disease and 
of the potato Industry. 

[Sugar cane disease], H. P. Agee {Hau^aii, Sugar Planters' Assoc,, Itpi, 
Expt, 8ta, Com,, 1920, pp, 18-21), — In this portion of the director’s report infor- 
mation is given pertaining to sugar cane yellow stripe, root rot, eye spot, and 
Pahala blight on areas specified. 

Sugar cane root disease investigations (Jour. Dept. Ayr. Porto Rico, 4 
(1920), No, 1, pp, S-4^f — ^Tliis includes three contributions noted below : 

Sugar cane root disease, F. S. Earle (pp. JV-27). — It is considered safe to 
say that one or another form of the troubles known under the collective name 
of root disease is causing a loss of tonnage on every acre of cane now growing 
in Porto Rico. Recent discoveries have shown the advisability of reviewing 
this entire problem. The sy^mptoms are briefly noted. 

The trouble appears to be complex. Including phases designated as riK)t rot, 
wither tip, top rot, and rind disease. These phenomena are said to be caused 
by a number of facultative parasites, none of which attack tissues which are 
vigorous and are growing actively. A hitherto unknown true parasite has also 
been found to inhabit the vascular bundlea Rhizoctonla and Pythium are the 
usual root-killing agents rather than Marasmlus and Himantiu. 

Cane varieties differ greatly as regards their resistance to root disease. 
The Otaheite or Oafia Blanca is very susceptible. North Indian canes like 
Kavanglre and canes derived partly from North Indian parentage are very 
resistant or practically immune. Remedial or preventive measures include 
the planting of resistant varieties, cultural methods to overcome facultative 
parasites, proper seed selection, and <»reful handling. 

Investigations of root disease of sugar cane, J. Matas (pp. 28-40). — A study 
of the organisms associated with sugar cane root disease showed the presence 
of fungi belonging to tlie genera Rhizoctonla and Pythium, both of wlfich are 
common in the soils of Porto Rico. More than one form of Rhizoctonia has 
been isolated from diseased cane roots. 

A new vascular organism in sugar cane, J. Matz (pp. 41-46). — In tlie course 
of the studies above noted the root vessels were sometimes found to he clogged 
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with on organism which was classed as a new fungus and is described under 
the name Plastmdiopliora vascularum n, sp. 

The control of sweet potato diseases, T, F. Manns (Penin«tthi Hort, Soe. 
[Oeh], Trrnia., 34 (1921) ^ pp, 117-80 ). — Early experiences and observations lead- 
ing to the belief that sweet potatoes when properly handled are reasonably se- 
cure from sick soil conditions have been reversed after observing such areas for 
a long period of time. Experimentation with five areas which had become soil 
sick after 6 to 10 years of consecutive potato cropping show.s a reducion of crop 
amounting to 75 per cent in some cases. Many soil sick areas are said to exist 
on tile peninsula. 

On areas sick with vine wilt or yellows none of the present commercial va- 
rieties W'hich have been tested give promise of economic yields, though some 
very good crops of yams have lieen pnxluccd. These sick soil conditions are 
produced by specific diseases, common among wliich are vine wilt or yellows 
{Fmarium congluiinafiJt) , pox pit or soil rot {Cytonpora batata), soil stain 
{Monilochaeten iniusmns), and black rot {Sphacronvma fimMatum), several 
other fungi lieing regarded as less important. 

Black rot has i)cen found to be controllable through the practice of careful 
seed selection and treatment with corrosive sublimate, followed by bedding in 
clean soil. 

Important progress has been made in the control of storage rots of sw^eet 
l>otatoes through the use of houses properly constructed for top and bottom 
ventilation and more uniform temperatures. The plan of kiln drying the roots 
at high temperatures to prmkice immunity to rot resulted in the production of 
tiny buds or sprouts which were sensitive to attack by this disease. It was 
found that the kiln-drying proc*ess could be completed under a terni)erature of 
70® and with a humidity ranging from 50 to 70 per cent. It has l)een found pos- 
sible by keeping up this treatment for lhrei> or four weeks under favorable 
weather conditions to complete kiln drying without the suffocating effects of 
close ventilation, and the losses have been greatly reduced. 

A danger to the culture of tobacco In Deli, B, T. Palm (Itul. Deli Proefsta. 
Medan, J4 {1921), pp. 9 ). — A short list of tobacco diseases in Deli (which 
are said to be, generally speaking, the same as those in centi’al Java) concludes 
with the statement that a typical Oidium noted as attacking tobacco in Java 
has not yet appeared in Deli, but that a disease due to an Oidium has been 
noted on native tobacco on the high ctmtral plateau of Sumatra. The conldial 
stage, only, of this fungus lias bei*n found. Tlio fungus is said to answer in 
general to the description usually given of the conidial stage of Drysiphe 
Hchoracearum. 

A treatment for tomato wilt on trial, W. A. Birmjnoham {.Ayr. Oaz. N. Ff. 
Wales, 32 {1921), No, 3, p. 212 ). — A tomato-wilt tn*atinent, employing ammonia 
solution for watering the soil and a iiotaasinm nitrate solution for spraying the 
leaves, gave no perceptible control for tomato wilt. The cost also is prohibitive. 

Silver leaf disease {Jovr. Roy. Hort. 8oc,. 4x5 {1920), No. 2-3, pp. — 

This is an account, drawn up under the direction of the Council of the Royal 
Horticultural Society from observations of the staff at Wisley and from the 
literature of the disease (mainly published in England, wiiere nearly all of the 
experimental work has besen done), regarding fruit tree silver leaf disease. 
Information is given In very condensed form regarding the symptoms, nature, 
cause, and range of the disease, trees liable thereto, the fruiting of the fungus, 
the infection of the trees, and preventive measures, including the destruction 
of all diseased material. 

Apple canker: Two cedturies* practice in its control, E. R. Swales 
(Jour, Pomol., 2 (1921), No. 4, pp. Citing accounts and advice regard- 
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ing apple canker {Nectria ditissima) appearing as early as 1700* and empha- 
sizing differences in resistance of varieties, the author adds his own observa- 
tions, particularly on a highly susceptible variety. 

The terms winter and summer fruiting stages of this fungus are misleading. 
On May 14, 1921, conidia of iV. ditissima were found on cankered shoots. This 
helps to prove that the two stages of spore production, conidial and nsdgerous, 
are not entirely seasonal, as one or another may occur under favoring condi- 
tions at almost any season. Thus it is safer to assume that canker may be 
infectious throughout the year, and that the clean removal of every canker 
spot is the best method of control. 

Apple tree anthracnose, H. P. Barbs {Oreff. Bd, Hort, Bien. JRpf., 16 
(1919-^0), pp. 127-139, fiffs, 2 ), — ^Apple tree anthracnose, the most serious 
canker disease In western Oregon, has caused premature destruction of many 
promising orchards, but this disease may be held in check by spraying with 
Bordeaux mixture in the fall just after tlie crop has been harvested. It is 
advisable, however, to use a first spray before the fall rains set in. Thorough 
spraying is mx'essary to protect the bark perfectly during the period of dor- 
mancy on ac*(!Ount of sensitivity to infection. 

Nothing has been found sui)erior as an early si)ray to a weak Bordeaux 
mixture, or as a late spray to the full 0:6:50 Bordeaux. The cankers are 
known to continue the production of spores during two or three seasons. 

Success in apple scab control, H. P. Barss (Greff, Bd. Hort. Bien. Rpt., 16 
(1919-20), pp. 114-117, fiff8. 3 ). — A review of orchard practices in Oregon, look- 
ing to control of apple scab, emphasizes the success in control attained In the 
Hood River region, which has a climate favorable to scab, by growers who have 
adopted a program involving four or five sprays for scab control, two of these 
being combination sprays for protection from the codling moth. The critical 
spraying is the delayed dormant or early cluster application. Under Ihe climatic 
conditions prevailing in western Oregon, scab spores are dl8charge<l as early 
as February from fungi carried over In old leaves and are present in the air 
ready to infect the tender leaf tips as they emerge from the hud scales. 

The capacity of the spray outfits is important. The tops of the rapidly grow- 
ing trees are often imperfectly sprayed on account of the trouble involved in 
spraying from the top of the tank or from towers. 

Tlie addition of iron sulphate to lime sulphur after the latter has been put 
into the tank results in chemical action, which does not destroy the effectiveness 
of the application, but turns it black, so that the character of the spray (as 
coarse or fine) and the exact efficiency of the nozzle arc readily apparent. 

Booty blotch of pomaccous fruits, A. S. Colby (III, State Acad. Svi. Tram., 
13 (1920), pp. 139-175, pU. 12 ). — The results presented in this article are con- 
sidered to indicate that the apple sooty blotch organism, known by different 
names, which are indicatal, l>elong8 in a new genus, which is erected under the 
name Oioeodes, this sr^ecies being designated as G. pmnigena n. comb. 

The blotch, which is commercially important, is entirely superficial, causing 
no rot or malformation. It attacks under favorable conditions all varieties 
examined. The thallus types have been studied and are described. It is argued 
that fly speck and sooty blotch are not identical. Sooty blotch is controlled by 
orchard management, it does not spread appreciably in storage, and It is easily 
removed from the surface of apple fruits by immersion for a short time in 
.Tavelle water. 

The annotated bibliography includes c<mtrlbutions covering the period from 
1832 to 1919. 

The control of brown rot In fruits^ W, 0. Dutton (Michiffm Bta. Qmrt. 
Buht 4 (1921), Ho. 2, pp. 53-^5).— The author reports on experimental work 
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carried on during two seasons for the control of rot on plum and peach trees, 
as well as to prevent its development on the fruit in shipment or in storage. 
The material used consisted of sulphur dust and lime-sulphur solution. Either 
material was found to control brown rot on the trees, but to control it after 
harvesting it was found necessary to make an additional application of sulphur 
dust a week or 10 days before tlie fruit was harvested. 

Experiments with Lombard plums treated in this wny showed that the fruit 
remained in good condition 10 days longer than that sprayed one month before 
harvesting. Wark peaches dusted just before harvesting showed 90 per cent 
sound fruit after having been picked 5 days, while those not dusted had 82 
I)er cent of fruit InfecUxi with brown rot in the same time. Similar results 
were obtained with other varieties of peaches and plums. 

On the basis of the results of these experiments, the author recommends 
spraying soon after the blossoms have dropped with a poison alone or with 
a funglci<le, the second application of a poison and fungicide about two weeks 
after the first, a third application to consist of a fungicide to be applied one 
month before the fruit ripens, and dusting with sulphur 10 days before 
harvesting. 

Biochemistry of plant diseases. — ^IV, Effect of the brow’n rot fungus on 
plums, J. J. WiLLAMAN and F. R. Davison (Ahs. in Science, n. scr., 54 (f.92/). 
No, HOI, p, 4^5)* — Two varieties of plums resistant to brown rot, and two non- 
resistant, were picked at three stages of maturity and subjected to analysis 
before and after rotting by Scleratinia cinerea. It was found that the ash, 
nitrogen, calcium oxid, ether extract, and crude fiber were consistently higher 
in the rotteil samples. The resistant varieties contained much more crude 
fiber hut less of the other constituents than tlie nonresistant varieties, and it 
is believed that the quality and quantity of the structural elements are im- 
portant factors in resistant properties. 

Poach disoaso control, J. A. McCuntock {Ocoryia HuL ISO (/f)2/), pp. 
SO, 6 ). — From a study of lassies due to inse<.*ls and di.seases in commercial 

peach orchards in Georgia in 1920 and, 1921, the author is led to the conclusion 
that peaches can not be protected from curculio and brown rot by the use of 
sprays or dusts alone. The control of brown rot is saiil to be dependent upon 
the control of curculio. Mummied fruit left on the trees and twig cankers are 
considered important sources from which conidia of the brown rot fungus are 
disseminated. Tests conducted in a commercial orcluird proved the value of 
sprays and dusts, hut were not conclusive as to which combination was the best 
for use on the different varieties of peaches included in the tests. When the 
co.st of both labor and material were taken into consideration there was said 
to be little difference between the cost of liquid sjirays and dusts. 

Data coUected during the past two years are said to indicate that poach 
orchards must be thoroughly cleaned after the harvesting of the fruit. 

A disease of coconut trees, L. A, (^atoni {Porto Rico Dept. Apr. and Labor 
8ia. Oirc. ifi {1021), Spanish ed., pp. 5-7). — A description is given of a coconut 
bud rot which is said to occur in a number of the West Indian islands, but 
thus far has not been reported in Porto Rico. 

Orange diseases, G. GAndaka ([il/c.r.] See. Apr. y Fomento, Dir. Apr. Dot, 
US, n. ser. {1020), pp. J 40 , pis. 52 ). — ^Tbis is a compilation of animal and vege- 
table parasites of orange in connection with remedial measures. 

The eelworm disease of daffodils {Apr. and Hart. Soe. India, Proc., 1920, 
Jo/n^r^une^ pp. 23^0 ). — ^This contains an outline, with discussion, of the w^ork 
and reports of Ramsbottom previously noted (E. S. R., 43, pp. 247, 850 ; 44, 
p, 461), also of a lecture regarding control of the nematode disease of Nar* 
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dssns. This trouble is successfully treated by keeping the diseased bulbs for 
three hours In water at 110® F. If the treatment is carried out during July- 
September the bulbs suffer no ill effects therefrom. 

The nematodes enter, not through the roots, but by way of the young leaves 
as they push through the soil. 

The larch needle-cnst fungus, Meria laricis, W. E. Hiley (Quart Jour, 
Forestry, 15 (1921), No, 1, pp, 57-6^, pi, 1, fig. i).— A fuller account is given of 
the larch needle-cast fungus (M. laricis) than was included in the author’s 
book previously noted <E, S. R., 44, p. 347). There is also a brief account of 
etudies on this disease. 

Higher Basldiomycetes from the Philippines and their hosts, I— IV, O. A. 
Reinkino (Philippine Jour, i^ci., 15 (1919), No. 5, pp. 4^9^490; 16 (1920), Nos. 
2, pp. 167-^179; 5, pp, 527-537; 17 (1920), No. 4, pp. 563-d74).— Results are given 
of attempts to collect the higher Basldiomycetes from known hosts in localities 
indicated. The vast majority of these fungi that are found on dead wood are 
not confined to sptvific hosts. In this respect they contrast sharrfiy with the 
parasitic forma w’hich are more apt to be confined to definite hosts. 

The collections have been made with special reference to the identity of the 
host plants. Numerous verj^ Important timber-destroying forms are Included. 

Fnngi injurious to paints, C, M. Haenseleb (New Jersey Stas, Rpt 1920, 
pp. 605-607 ). — ^A brief account is given of investigations conducted to determine 
the prevalence of fungi attacking paints, the nature of the injury, conditions 
necessary for their development, control measures, etc. 

The author reiiorts Dematium pullulans, several 8i>ecles of Oladosporium, 
two species of Phoma, and an unidentified fungus causing discoloration on 
painted surfaces, with Oladosporium and Aspergillus causing considerable in- 
jury to varnished surfaces. 

Experiments made to determine the source of food of the paint-inhabiting 
fungi showed that the fungi were unable to derive their full nourishment from 
the oil in the paint, and it is believed that they derive some of their nourish- 
ment from foreign matters which happens to be on the paint. 

Panel tests were conducted to determine the relative growth of fungi on the 
various types of paint, the panels being exposed under various conditions for 
from 6 months to 3 years. It was found that lithopone was readily subject to 
fungus attack. Next to lithopone, pure white lead was the most subject to 
attack, while zinc oxid and mixed paints showed only occasional colonies. 

Some experiments were carried on to determine the possibility of preventing 
the growth of fungi on paints by means of adding antiseptics and poisons to the 
paints. Various proportions of copper sulphate, benzol, corrosive sublimate, 
zinc chlorid, and carbolic acid wore adde<l to the second coat of paint before 
its application. Somewhat less growth was observed on paints treated with 
copper sulphate and corrosive sublimate, but the tests are believed to indicate 
that antiseptics and fungicides added directly to paints are not especially 
effective. 

ECOHOinC ZOOLOGT—ENTOMOLOOT. 

Wild life resources of lionisiaiui; their nature, value, and protection, 
H. H. Kopman (La, Dept Oonserv, Bui, 10 (1921), pp, 164, pl* d6). — 

This work calls attention to the exceptional value and unique character of 
Louisiana wild life, the natural divisions of Louisiana and their relation to 
wild life, the distribution and use of eonsidcuous and Important forms of wild 
life^ and kinds of wild life requiring protection and means of providing it. An 
appendix lists birds of accidental or doubtful occurrence in the State. 
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Moisture and altitude as factors in determining the seasonal activities of 
the Townsend ground squirrel in Washington, W. T. »SfTAW (Ecology^ 2 
No. 5, pp. 1S9^J92, figs, 2 ). — ^Tliis pai)er deals with Citellns touommdi 
Bafh., which now Inhabits the Snake and Columbia River regions of eastern 
Washington. It appears that the activities of this animal are controlled to an 
unusual degree by such climatic conditions as high teiniHjrature and lack of 
moisture. 

The Migratory Bird Treaty Act (I/. H, Dept, Agr.^ Ecpf, Cir<\ 202 (1022), 
pp. 6 ). — ^This consists of the ruling of the court and tlie charge to the jury, with 
a syllabus thereof by R. W. Williams, In the United States District (^mrt for tlie 
North(»rn District of Georgia, in November, 1021, on an Indictment charging 
hunting, killing, and possession of mourning doves in violation of the Migra- 
tory Bird Treaty Act of July 3, 1018, in which the defendant was found guilty 
and fincHl. It was decidtMl that since the treaty declares that doves are migra- 
tory, where the evidence falls to establish that they or any distant varh^ty of 
them are clearly nonniigratory it is establishetl as a matter of law that they 
are migratory birds within the meaning of such treaty, and in a prosecution for 
hunting or killing mourning doves in violation of this act the qiu'stlon whether 
the mourning dove.s hunted or killed may have been resident in any particular 
Slate can not he heard by a Jury. 

Natural history of the Trocliilldae (synopsis and catalogue), K. Simon 
{Hintoire Naturclle dcs Trochilidac (fiynopsi/f et Catafoguc). Paris: L. Mulo, 
J02i, pp, 416 ). — The first part of this work (pp. 3-244) consists of a synopsis of 
the family Trochilidae, or humming birds, which is divided into 40 groups or 
series. The second part (pp. 24.5-407) consists of a catalogue of the family. 

Canary culture for amateurs, E. Bbitnbkill (Lowr/on; F, Carl, 1020, pp. 
JX+115, figs. 23).— This Is a popular account. 

Canary breeding for beginners, C. St. John (Lonthm: F. Carl, [1020], rev, 
cd., pp, 83, figs. 15 ). — ^This Is a popular account. 

Vorksbirc canaries: How to breed, manage, and e.vhibit, 11. W. IlA'nvK 
(Ijondon: Cage Birds, 1010, pp. 80, pis. 4* fiO^’ 6 ). — ^llds is a poinilnr account. 

Fourth biennial report of the Montana State Board of Kiitomology, R. A. 
(^oonKY (Mofit. State Bd. Ent. Bien. RpL, 4 (1019-20), pp. 4i, fi9‘ D- — In the 
first part of ibis reiKirt the State entomologist deals with llie work conducted 
during 1919 and 1920, which was devoted almost exclusively to the oradientiou 
or control of the spotted fever tick Dcrmaccnfor tHinuslus Banks in western 
Montana. This is followed by a ReiKirt of Tick Control OpiTations in the Bit- 
ter Root Valley During the Seasons of 1919-1920, Iiy R. U. Parker (pp. lS-44). 

Report of the department of entomology, T. .T. IImaulek (New Jersey Stas. 
Rpt. 1920, pp. 416 - 554 , pis. 2, fig. S5 ). — A list is firsi given of 170 species of 
insects, inquiries relating to which were received during the year. Brief 
a<*counts of the occurrence of the more important insects of the year are next 
presentetl. Under the heading of iuvestIgntion,s, the author deals with the 
pear psylla (pp. 43G-432), the codling moth (pp. 433-440), and insecticidal 
dusts (pp. 440-461). 

Work with the pear psylla was coiitinucHl along the lines of the previous 
year (K. 8. R., 44, p. 349), particular emphasis being placed on summer treat- 
ment. The investigations of this p(‘st for the past five ytnirs have led to the 
following conchislons: “Scraping the rough bark from the trees during dor- 
mancy has little effect on abundance of the psylla during the following year.- 
Dormant-season treatment with soluble oil markedly reduced the number of 
psylla during the fore part of the growing season following. Dormant-season 
treatments given when the weather Is warm enough for psylla to Jump and 
96841-22 5 
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fly are largely a waste of time anti material. Dormant-season treatments 
given only when the psylla are fouml hanging to the tvvige and small branches 
too stiff with cold to move are much more elfwtlve than those given at other 
times. Coating the trees with standard liquld-Unie suli)hiir, 1 gal. to 9 gal. 
of water, appears to destroy every psylUi egg hit and to aiford protection to 
the tree during blossoming, setting, and early growth, (boating the undersides 
of the foliage with standard liquid-lime sulpliur (lljr Keaum^), 1 gal. to 40 
gal. of water, whenever the droplets of horieydevv ajnn'ar pn the undersides of 
the lea\"es, appears so to retluce the developing brootl as practU*ally to elimi- 
nate the damage which tliat brood would otlicrwis<» do. Standard llqn!d-lime 
sulphur at the strength r<^’onimende<l f»>r coating Ihe undersides of the foliage 
will, If applied in hot weather, scorch or burn severely both foliage and fruit. 
Self-bolle<l lime sulphur mrjy 1 k‘ substituted for tiie staiuhird liquid, will not 
burn, but requires more thorough ai>plication than iho standard liquid. It Is 
possible, but not yet suilielontly proven, that biglier dilutions of llie standard 
liquid such as 1 gal. to (10 gal. of water may do as a siihstituto for the greater 
strength (1 gal. to 40 gal. of water) when tlie ^A'eather is too hot to render the 
application of the latter advisable. When codling moth is very serious each 
summer, spray for psylla until the fruit is picked shou]<l incorporate powdercn! 
arsenate of lead at the rate of 1.5 lbs. to ea/’h 50 gal.” 

The work with the codling m<dh during the year involved a continuance 
the br<K>d study (‘oimnenced In June, 1010. A diagram is given whicli .shows 
the time of emergence of broods and the entering of the larvae. A report of 
olwervations has been previously noted (K. S. K.. 43. p. 357). This p(»st Is at 
present tremendously abundant in the (llassboro ami Maple Sliade areas. 
Many orchardlsts in these areas arc failing to gt't control, Avhile some are get- 
ting good control. There were two distinet broods in these areas in 1010, a 
large percentage of the first brood appearing to enter tlie blossom end, as has 
usually been found to bo the case. O^he premit spraying is uiiiv(T.<ally successful 
in controlling blossom-end injury, but in order to obtain control It is ai)snliitely 
essential tliat the spraying he done during the period of the entry of side 
worms of the first and second broods, ” The secn*t of control of aide worms 
of the first and second broods appears to lie in keeping the fruit and foliage 
coatetl during the periods of entry. I^ead arsenate, all tilings consideretl, is 
the best insec^ticide for codling moth. While it Is possible to administer a more 
complete coating of fruit and foliage with dust than with spray, it is not nearly 
so effective because It does not stick as well us si>ray and leaves the fruit 
uncovered for a longer portion of the time.” 

Work with Insecticidal dusts during the 7-year period beginning with 1913 is 
reviewed. This Avork has led the author to con.sider th(* following (‘onclusioiis 
to l>e Justified : The lend-arseimte-sulphur-Iime dust is a satisfactory substi- 
tute for self-boiled lime sulphur for the control of cun*uUo, scab, and broAvu 
rot of tlie peach. The lead-arsenate-sulphur dust, in view of Its relative failure 
to effect control of the codling moth and plum curculU», <*an not Ik* considered a 
satisfactory substitute for present well-known sprays in the control of these 
insects on apple. In view of the great need of a more (roinplete coating of 
fruit and foliage than can be realised by the use of the dust, a thorough inves- 
tigation which will result in forms of dust that will stick to fruit and foliage 
of apple quite us well as or better than lfq\iid mixtures should be underttiken 
and prosecuted with utmost- vigor.” A discussion of the subject by the author 
has been noted from another source (E .S. B., 45, p. 254). 

A preliminary report on the use of new mechanical protectors for the control 
the peach borer, by A. Peterson, Is next presented (pp. 491-468). The use of 
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the tar-paper collar, known as Scott’s protector, haviOK failed to reduce the 
infestation more than 40 to 00 i>er cent durinjr a period of three years led to 
the conception, by the eutcunoloj^ist, of the protector here described, whb b in- 
cludes a trough tlmt the larvae Jmve to cross before they reach the tree, in 
which repellants niay be placed. These protectors give proiniso of niaterially 
reiluclng or preventing a peach-borer infestation i>rovided they nr<* proi^erly 
adJustcMl about the tree and tightly sealed for the entire season from .Tune 1.5 
to Septenil)er 15. • 

An account of the strawberry root worm [T//po/>/mrw« (or Paiia) caucllus 
Fab.l, a serious i)est on rf)s<:»s in the greenh<mst‘, l»y A. Peterson (pp. 4(iS— iP.'J) 
follows. This pest has been found In only one ros<* greenhouse in New Jersey, 
namely, at Summit, hut has been reported hy Weigtd and ('Inimbers to ocH*nr in 
a number of rose houses near Philadelphia <E. S. It., 45, p. 3(>‘J). Its greatest 
Injury at Summit twk place during the summers of 1917 and 1018, when the 
leaves of Oiihella, Uusstdl, and Hoosier Beauty rosc^ in the gnsnihouNo wt‘re 
badly riddled and the young shoots severely scarred hy the adults. Tla^ adults 
t)f T, vmielJMtH in New Jersey have been found outdoors f<*eding on strawberries, 
raspberries, blackl)eiTios, and rose bushes, while the larvae ha\e been fouml 
on strawlH'rries. The studies at Siiniiiiit le<l to the prcfuii*.it ion of a c'liart 
showing the relative abundance of the adults on the hushes, \Nlnr‘h in(lif'al<'s the 
presence of two generations each year, (he second gmieration always lu ing 
smaller than the first. Descriptions and illustrations ar<‘ given of the sev<M*nl 
stages of the iKH^tle. (Vmtrol measures report hI upon include fumigation, 
sorays, dust, and soil treatment. 

Cranberry investigations, hy (\ S, Bt*ckwith (pp. JP.S-rHt')) follow, of nhich 
three i»ages (pp. 503-5051 relate to cranberry in.sects. The cranlxTiy blossom 
W'onn was the source of serhuis iu.jiiry for the first time. UetUuxling of the hog 
for a pcTlml of 24 hours soon after the earli(*st buds b(‘gin to show color and the 
pest api>etirs Is said to give control. A diagram is given showing the elTi^ t r>f 
Hooding upon this pest. Te.sts were made of scKlium eyanid as a control measure 
for the cranberry girdler, which often attacks the higluT and well-drained 
portions of bogs, leaving the lower i^ortlons almost untouched, thus often being 
out of reach of ordinary flooding oi)erations. Wiiile a solution consisting of 
1 oz, of sodium eyanid to 25 gal. of water, applied at the rate of 1 gal, to the 
square foot, killed all the glrdlers in experiments it was found that in the field 
a mat of dead leaves on the surface prcventcfl a uniform wtdtiiig of the grouml 
surface, and an uppli<*utIoii followed the (•<mrsc the rain water had made, run- 
ning off at one point. 

The moHC|Ulto-f»ontrol work eondiicted during the year is rer>orted hy T. J. 
Headlee and IVI. Carroll (pp. 507-4>54) under the headings of t'xperimeni station 
control work (pp. .507-519), county mosquito commission work (pp. 52(4-545),' 
a summary of the year’s work (pp. 543-547). the T>rt‘seiit status of mosquito 
control in New Jersey (pp. 548, 549), new devices (p. .550). the future of 
mosquito-control work in New Jersey (pp. 5.50-5.53), mosquitoes of the year 
(pp. 558, 554), and New Jersey Klosfpiito Extermination Association (p. 554). 

Insect pests (West Indian liul., 18 (1920). A’o. pp. 89-IiO: 19 (1921), 
iSTo. i, pp. 20S1 ). — ^These are reixirts on the prevuUmce <»f the more important 
insects In the West Indies during 1918 and 1919. 

Antmal report on the division of entomology for the year ending March 
1918 , T. J. Anoebsok (BHt Eant Africa Dept. Apr. Ann. Bpt., 1917-18, 
pp, $7^8 ), — The first part of this report Is devoted to an extendwi awount of 
the coffee bug Ante^tia HneaticoUu Stal., Its life history, natural enemies, and 
means of control (pp. BS~80). This is followed by brief accounts of insects 
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attacking el tru8» insects affecting stock, and tbe cultivation of silk, and by the 
Imperial Institute report on Bri silk from British Bast Africa, and a report on 
*M tubes of fleas from Mombasa. 

Reports of the grain pests (war) committee (Roy, 800. ILondonJ, Orain 
Vests (War) Cow. JRpts., Nos. P, pp. 52, figs. 15; 10, pp. I6),T-rPaper8 pre* 
sented in the ninth report Include a Note on the Hymenoptera Parasitic on 
Beetles Infesting Grain, by E. S. Goodrich (pp. 5-7) ; Report on Parasite Hy- 
iiionoptera Bred from Pc^ts of Stored Grain (including a bibliography of 60 
titles), by J. Waferston (pp. 8~^2) ; and Insects Associated with Grain, etc., by 
J. H. IHirrant (pp. 33-52). 

The tenth report, by W. A, Herdman et al., is the final report to the council 
of the Royal Society and the Ministry of Agriculture and Fisheries on the work 
of the grain pests (war) committee. 

The cotton boll weevil and pink bollworm, L. A. Catoni (Porto Rico Dept. 
Agr. and Labor 8ta. Oirc. 41 (1921), Spanish ed., pp. This is a popular 

summary of information on these two important enemies of cotton, the latter 
of which has recently become established in Porto Rico. 

The minor sugar-cane Insects of Porto Rico, G- N. Wolcott (Jour. Dvpt. 
Agr. Porto Rico, 5 (1921), No. 11, pp. 40, figs. 19 ). — Brief accounts are given of 
the insects of minor importance as enemies of sugar cane in Porto Rico, particu- 
lar mention being made of the West India cane fly or leafhopper (Dclphaof 
(Stcnocranus) saccharivora Westw.), the sugar-cane leafhopper of Porto Ulc<* 
(Kolia similis Walk.), and several other leafhoppers. 

Insect pests of dates and the date palm In Mesopotamia and elsewhere, 
V. A. Buxton (BtuU Ent. Research, 11 (1920), No. S, pp. 287-404, pl. 1, fig- D.-- 
Tills is a report of investigations made by the autlmr commencing in July, 
1018, following a sudden drying up and falling off of dates in June where 
previously there had been every prospect of a complete crop. The principal 
lH»st was found to be the larva of a gelechlld moth that had finished its work 
and left the palms to pupate. During the course of the investigation all 
the Important date-growing areas of Mesopotamia were visited and insect 
pests of date palms studied. The results of the author's studies are here 
presented, together with a review of the literature and a bibliography of 38 
titles. 

[Insects affecting forests] ({Or. Brit.} Forestry Comn. Leaflets, 1 (1920), 
pp. 12, figs. 5; 2 (1921), pp. 5, fig. 1; 8, pp. 8, figs. 4; 4, PP- 4, flOff- 9; 7, pp. 7, 
figs. -J). — ^These leaflets deal, respectively, with pine weevils, Chermes cooleffi 
Gill., the pine shoot beetle (Myelophilus piniperda li.), the black pine beetle 
iffyUtstes ater Payk.), and Chermes attacking spruce and other conifers. 

The silver flsh (Depisma spp*) , E. McDaniel (Michigan 8ia. Quart. BuL, 4 
(1921), No. 2, pp. 62-54, fig. 1 ). — This is a brief account of the habits and con- 
trol of the silver flsh, which has been studied at the station. It Is poinhHl 
out that there are two species common In the northeastern United States, 
namely, L. saccharina which seems to prefer starches and sugar and la usually 
found In damp places and L. domestim which has been reported as also feed- 
ing on animal products such as glue end leather and is specially fond of warm 
l>laccs. The author’s investigations have led to the conclusion that powders 
are the most effective and easiest remedies to apply In most cases. Of a 
number of different ingredients tried, the three which have given the best 
results are pyrethrum, borax, and sodinm flnorid. Sodium fluorld is pre* 
ferred by the author where It is possible to use it, since it works Quidkly a^d 
the powder retains its strength permanently. 

T3te termites of Porto BIco, G. N. Wolcott (Porto Bieo Dopf. Agr. m4 
fMm Bta. Giro. 44 (1921) f Spanish ed., pp, S-14, figs, 12),— A brief account of 
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the termites which occur in Porto Ilico, of which Nasutitermes (Eutermes) 
morio Latr. is the common species. Cryfitoiermea hrevU Walk, is an important 
anti (i<‘structlve 

On the orthopterous ftroup Phaneropterae (=8cudderiae) , with descrip- 
tions of a new genus and species^ A. N. Oaudell (Jour, Wash, Acad. Sei., It 
(mi), No. 20, pp. 4ii7'-403, fig. i). 

Observations of cotton thrips in the Qezira» Blue Nile Province, Sudan, 
in 1018—10, O. H. Cottronr (Bui. Ent. Research, 11 (1920), No. 2, pp. 
96--100). — ^This is a report of studies of Heliothrips indicus which has 

hocii known on the Oczira cotton for about three years and is popularly culled 
“dry usul.*' It Is the most imiwrtant peat with which the cultivators of cotton 
in tiie 0<*5!ira have to contend, the Injury being caused by its attack upon 
both surfaces of the leaves. 

Ofirysoiiiphalus dictyospermi, or the red scale of citrus, F. Silvbstkt (R. 
Lah. Ent. Ayr., H. i^cuola Huper, Agr., EorikA, Circ. 2 (1921), pp. 11, figs. 14; 
uhs. in Rev. Appi. Ent., 9 (1921), Her. A, No. 7, p. S4S). — ^An account of C, die- 
ipospirmi, its occurrence and control measures in Italy, wlierc it has greatly 
increased in recent years in the Provinces of Naples and Casertu. 

A descriptive catalogue of the scale insects (Coccidae) of Australia, Ilf, 
W. W. Fiwogatt (N. Wales Dept. Agr., 8oi. Bui. 19 (1921), pp. 4-% /?!/«. 2S).— 
This tliird part of the catalogue previously noted (K. S. It., 45, p. 450) deals 
with the snbfamilie.N Idlococcinae, Tachardinae, and Monophlebinae. The new 
genus l*scutlopsylla is ere(‘ted and live species described as new. 

Control of cattle lice, PI K. Salks (Michigan 8ta. Q^uart. Bui., 4 (1921), No. 
2, pp. 01, 62). — This is a brief uccount, in which the reader is referred to U. S. 
1>. A. P'armers’ Bulletin 009 (PI 8. It., 38, p. 704) for further information. 

A liparld moth (Ocnerogyia amanda Htaud. destructive to ilgs In Meso- 
potamia, P. A. BU.KTON (Bui. Ent. Research, 11 (1920), No. 2, pp. 181-186, pi. 1, 
fig. i).— This Is a report of studies In 3918 of the life history and habits of 
O. amanda, the larva of which devoured all the fig leaves with tlie exception 
of one or two large vascular bundles and caused the fruit to shrivel and drop 
before it was rii»e. 

A new grass pest of the Atherton Tableland, A. P. Doan (Queensland Agr. 
Jour., 16 (1921), No. 2, pp. 79-81). — The larvae of the heplalid moth Oncopera 
mitoccra Tur. ai’e a stmn'e of serious damage to pasturc^s in North Qnwnshind, 
possibly only In the CJairns district. The paper includes a description of Its 
stages, an ac<*ouiit of its life history and habits, natural enemies, means of 
('oiitrol, etc. 

The brown hardback grub in Antigua ( Tiachiiosterna aiitiguao Arr.), 
H, A, BalIjOU <lVc«f Indian Bui., 19 (1921), No. 1, pp. 1-17). — This grub was 
entirely unknown in Antigua until about 1911, vvlien it was found to be re- 
sponsible for the failure of sugar-cane cuttings to grow when planted. It 
was afterwards observed in conueetioii with growing and ripening canes that 
were diseased, or stunted, or had died. At the end of 1911 a field of onions 
was entirely destroyed by it, and since that time it has been recogniztnl also 
as a pest of Indian corn, sweet potatoes, and yams. In the present paper the 
author records field observations of the pest, together with notes on Its life 
history. 

The campaign against Phytahis siulthl in the colony of Mauritius, H. A. 
Tehpany and D. i>*PI;Imhbb]&z de Chabacoy (Bui. Ent. Research, 11 (1920), No. 2, 
pp. 169^169, pi. 1). — This is an a(KK>unt of the campaign which has been in 
progress against P. smithi during the past 81 years. 

Studies of rhinoceros beetles as enemies of the coconut palm, K. Fuiku- 
ERicHS (Monog. Angew. Ent. No. 4 (1919), pp. IV+116, pis. 21, figs. 2).— In the 
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first part of tliis report of his studies (pp. 3-15) the author considers the mor- 
ph<)lop:y of Oryctes rUinooerm L., its ecology and the ecology Of other iq[>ecies 
of the genus. In the second part (pp. liV74) the nature of its injury* its oc- 
currence in Samoa, the Philippines, Cochin China and Cambodia, Siam, the 
Straits Settlements and the Federated Malay States, and Ceylon; and the oc- 
cur rence of O. momuTroH Ol. and O. boas F. in east Africa and of 0. radama 
(loq. and O. hoa>i in Madagascar are consideretl. Part 3 (pp. 75-112) reports 
upon observations of tlie fungus parasite Mi^tarrhiz^nm aninoj/tim and other 
natural enemi(‘s of O. rhivocvroit and of other natural ehei’ks on their Increase. 

A list of ()3 references to the literature is included. 

Bark l>eetles of the genus Sphaerotrypes, C. F. C. Beeson (Indian For* 
tester, ^7 (t921). No. pp. — ^This is a brief preliminary account of 

studies of tlie clnssiticalioii and economic importance of the Indian si)eoies of 
scolytids of Mie genus Sfdiaerotrypes. 

The speritle names of two otiorhynehid weevils of Florida, K. A. Schwarz 
an<l II. S. lUiumR (Fnt. Koc. Wash. Prw., (1i)2S). No. i, pp, 29, SO, ftyn. 2), 

Notes on the food plants and distribution of certain billbugs, A. F. 
Sattkrthwait {Ecoloyy, 2 (1921), No. 3. pp. t9S-2tO, fiy. 1). — This is a reixirt 
of obK*u* vat ions made during the course of Investigations of North American 
l)lllbiigs of the genus Calendra (Splienophorus) by the U. S. I). A. Bureau of 
Entcmiology. The no(e.s presenttnl on 9 forms are exclusive of those on 11 
species previously noted (K. S. K., 40, p. 655). 

Macedonian ants; observations of their habits, F. P 0 FFI.EIN (Mazedoninche 
Anioiiiet} : Heohavhiungcn iiher ihre Lehctistreise. Jena: (iuntav Fischer, 1920, 
pp. 74 , pis. 3, pys. 10), — This is a report of observations of the bhmomlcs of 
MactMjonian ants, of which (he author colknled 30 species and subsiiecies during 
the years 1917 and 1018. 

Introduction of Apheliiius mail Hald. into France, P. Mabchal (Rev. 
Hort. AlyMe, 25 (1921), No. 5, pp. 94-96). — This is a brief acciaint of the work 
of Introflucing this panisite of the woolly apple aphis into France, first com- 
menced in the .spring of 1019. 

A morphological study and comparison of the mouth parts of some 
Hymenoptera, <J. W. Albkrthon (/Hhs.. Catholic U7tiv. of Amcr., Washington, 
/). < 7 ., 1921, pp. 59, figs. 22). — This is a comparative study of the mouth parts of 
Vespa nufi^vlata Jj, (worker), Apis L. (worker), Andrena perplexa 

Smith (female), and MaeremphyhiH varians Nor. (female). 

Five species of tvSiititagatnushi (the carrier of Japanese river fever) and 
their relation to the tsiitsugamushi disease, M. Nac.ayo et al. (Amer. Jour. 
Hyg., 1 (1921), No. 5-6, pp. 569-591, p1^. 8, fig. 1). — Descriptions are given of 
live sp(*cies of mites of the genus Trombicula. They differ mori)hoh»gically as 
\v<*ll as biologically from each other aud never slmw any transition forms. 
Only one <»f these specd^^s, T. akamushi Bruinpt, is known to be conci^rned in 
the Iraiismissicm of hiiniun tsutsugamushi disc^ase. A bibliography of 17 titles 
is inclmh^d. 

FOODS— HUMAK NDTEITrOK. 

Food chemistry problems, E. Eichwaud (Prohtcme nnd Aufgahen dler 
Nahrungsmitivlchemie. Dresden: Theodor Htcinkopff, 1921, pp. V I II 101, figs, 
£).— Tills is a brief survey of some of the present problems In food chem- 
istry with suggestions ns to methods for their solution as noted in German 
erature. Among the subjects discussi^! are the significance of the different 
amino acids in nutrition, the biological differences in various fats with methods 
f^r tbelr identification, vitamins, biologh^al criteria for milk, the ^gniflcahee 
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of H-loii concentration, the application of oolloUlul chemistry to food chemistry, 
and the preparation of synthetic foodstuffs. 

Variation in moisture content of Hour during storage, U. S. Herman and 
W. Hall (Jour. Jmrr. A/itMoc. Cereal Chem., 6 {W21), No. 3, p. 10 ). — ^This is a 
reiM)rt of the results obtained over a period of one montli from the date of 
milling on the same sample of fUmr, st4)re<l in a cotton sack and thoroughly 
exposed to tJie air. 

The logarithmic nature of thermal death time curves, W. D. Bigelow 
(Jaur. Infevt. DiHeam%^ 20 (1021), pp. 5, pp. 52S-53i), fiptt. 0 ). — ^The author 
describes a metlual of representing thernml death tina* relations by the use of 
semilog paper iiist4*ad of coordinate pa|M»r as in the previous report (K. S. R., 
45, p. 10). Tile last positive reading and tlie first negative reading for each 
organism at ditVerenl temperatures are entered on seniilog pajK^r, and a straight 
line is drawn tlirough tlie grente.st possible number of pairs of t>bservation 
points. With few ext*eptioiis, lines so drawn jaiss tliroiigli all pairs of readings 
for each organism and tlie curves are nearly parallel, ('urves for 12 different 
thermophilic organisms and an uvcragi» eurve for 15 are given. The latter is 
logarithmic b<d\\een 30r» and 125° Above and lielow these temperatures the 
curve does not interc(‘pt the obS4U*\ation p<diits. It is tliought that the dis- 
creiiancios aliove 125° may l»e due in part to the rate of heat penetration to the 
center of the tube. 

The logarithmic nature and parallelism of tlie curves of the difierent organ- 
isms studied suggest a method of didermining tlie thermal death time curve of 
a given bacterium by the ust* of a tyia^ curve of the projier slant. The time 
n(H*essary to destroy a certain number of s|M>r4‘.s may b(» determlmHl, and tlie last 
positive and the first negative results tuitereil on semilog paper. A line drawn 
through these jioints parallel to the type curve fixes th4‘ thermal death time 
eurve for the' organism between 1(»5 and 125°. 

This method iif representing thermal death times is found to be applicable 
also to nonspore-lu*ariug ba<*leria. and while .straight lines tirawn tlirough pairs 
of ol)S4‘rviition points <lo not intercept us ch^sely as in the cas<> of the tliermo- 
]>iiiles studied, there is .sufil<i4ait evidence to sliow that the curve.s of imn8iK»re- 
biairing bacteria an* also logarithmit\ The author )u‘rieves that logarithmic 
curves show more accurately than C4)ordinate cur\es the relations of the thermal 
death times at flilTerent tiuuiieratiire.s. 

Food and nutrition, including an exaiiiimiti4>ii of the* climatic factor, 

O. E. Coi<i.KTTK (SpJiirj/: A. S. M ale^f Hd. Trade, 1021. pp. 71. fig. /),-™TJils i»uh- 
llcjalion, which wa.s written at the nniuest of tlie New South Wales Ihmrd of 
Tratle, pre.sent.s in a <*om*ise‘ manner the es.stmtial facts in our present kuowl- 
i^1g4> of f4»o!d reiiuiriMuents. with ahsiract.s fnau (lu‘ auth<»rilies (jiiotiHl. Par- 
ticular attention is giv4*n io condithms in New South Wah‘.s, especially in regard 
to the relation of the <lietary to climatic* conditions. 

As definite suggestions for dietary staiulards, the author recommends that 
the man valiu* be obtained by Imsks coefiicient.s, and he sets as the calorie 
standards i>4h* man per day 3.300 calories “ as purcliasc^d ” for moderaU^ work, 
2,8(Ki for light w'ork, and 2,300 for sedentary occupation. The protein rei^uire- 
ment is set at a total animal proU'in of 45 giu. per day “as pnnha.sed,’’ not less 
than 10 gin. of this to be milk protein. While the total protein is estimated at 
from 80 to 1(K) gpi., It is considered unnecessary to figure this if the animal 
protein proportioned as above covers 45 gin. It is recuunmended that fat sup- 
ply 25 tier cent of the total calories up tti 2,300 and 30 i)er cent of the extra 
calories above 2,30(K 

The gateway to health, edited by C. K. Hecht (London: Food Ed. 8oc., 
1921, pp. VIJl+43i, figs. 2 ). — This volume, which has to do with the the preven- 
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tion of diseases of the teeth, with special reference to food, diet, hygiene, and 
other such factors, suinumilzes a large amount of data, and contains a full 
report of the conference on oral hygiene held at Manchester, England* In 11^. 
Some of tlie pai)ers presented at this conference, which report experimental 
work, are Cause and 1‘revention of Dental Carles, by J. S, Wallace ; Prevention 
of Dental Caries, by J. Wheatley ; Effect of Certain Dietetic factors on the De- 
v(*loi»mcnt of Teeth and Jaws, by M. Mellanby ; and Intlueuce of Denial Disease 
In Pregnant and Nursing Women, by H. Waller. 

The Pirquet system of nutrition and its applicability to American condi- 
tions, W. E, Carter {Jaur. Amer. Med, Assoc.^ 77 (19^1), No* 20t pp, 1541- 
1546),— This is a discussion of the applicability of the Pirquet nein system 
(E. S. U., 44, p. 550) to American conditions as determined by the cxaminalion, 
according to this system, of 1,282 chUdren in the San Francisco schools. 

As Judged by this system, the highest degree of malnutrition was found in 
the schools in the very poor quarter of the city and the next highest in the 
wealthy district, while the children showing the best nutritional stulus came 
fi*om the indusirial districts. The tuberculosis children of an open-air school 
who received a free supplementary meal daily gave a higher average tlian tlie 
children of the regular school to which this open-air school was attached. 

The author is of the opinion that the nem system is ai>plicable to eondUions in 
this country. 

Plrquet’s feeding system, E. C, van Lerkbum (Nederland. TijdHchr, Uvneenk., 
65 (19^1)f /, Na. 26, pp. 5465-5478).— A summary and critical discussion. 

Permanent gains from the food coii.servatlon movement* H. C. Shkbman 
(C olumbia Unh\ Quart., 2t (1919), No. 1, pp. 1-14)> — ^The author discusses the 
nutrithrnal significance of the substitutions involveil in the food conservation 
campaign of the Food Ad in in ist ration during the recent war and makes an urgent 
plea for the conliimance of the food habits formed at this time, “ both because 
the world situation demands careful use of food resources for a long time to 
come and because the changes in food habits which the fo(»d-saving canu»aign 
has sought to tea(*h are directly beneficial to the American consumer Individually 
and to the economic development of American agriculture.'* 

Porinaneiit gains from the food conservation movcirieiit, 11. O. Sherman 
(Cornell Jicndinff Courfic for the Home, No, 139 (1921), pp. 12), — ^lOssentlally 
noted above. 

A report of the director of institution economics, (). M. Feeney (0.xford, 
Ohio: Miami Univ., 1920, pp. 79)^ — Tills bulletin presents information regarding 
the methods employed in handling the problems of boarding and housekeeping 
departments in Miami University, and also the results of some special studies 
carried on, the basis of comparison being derived from records of the total 
food used for 385 i)ersons. It was calculated that tlie diet for February, 1910, 
supplied 90 gin. of protein and a fuel value of 3,300 calories per pt*rson per day, 
phosphoric acid being 3 gm., calcium 1.06 gm., and iron 0.015 gm. 

Similar information is summarized regarding the cost of food in other board-' 
ing halls. In the three boarding halls the total calories ranged from 2,842 to 
3,204 iK?r person per day, of which protein contributed from 12.5 to 18.0 i>er cent. 

A weekly menu rotation having proved unsatisfactory, a study was made of 
a three weeks’ menu series (which is given in detail) and which was more of a 
success. However, the meal combinations were remembered and it was soon 
found that the series was not long enough for regular repetition. Accordingly 
a series of menus for six weeks was adopted, which has given more nearly the 
desired results. 
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Standardized hundred-portion recipes collected by the boarding department 
are given In the report These include calculated total fuel value and the pro- 
portion contributed by protein. 

Hfae and iveiglit In ISS boarding school boys (Groton), H, Gray and 
W. J. Jacomb (Amer, Jour, J)i9ease$ Children, 22 (1921), No* S, pp, 25[h271, 
fiffs, 5 ). — ^This paper compares certain of the current standards for estimating 
the norirmlliy of boys from comparisons of liolglit, <'heKt girth, weiglit, and age 
with actual observations on 18(1 healthy private school boys. In addition to 
tlie customary standards, ideal standards for boys of this type as preparwl fn)ni 
a study of 8.S0 private country school boys (this number including the 130 of 
the present study) are proposed and incliuh^d in the comparison. The obser- 
vations and comparisons rciK)rt(*d an* thought to indleate that the ideal stami- 
ards as presented arc of greater value than the current standards for Judging 
I lie size and weight of children of boarding and country day schools. 

Ideal tables for size and weight of prtvate school boys, If. (iiiAY (Atner* 
Jour, DincoBea Children, 22 (1921), No, 9, pp, 272-289). — ^U'his paper discusses 
In greater dt'tail the ideal standards given in tiie previous paper. Both papers 
.should be consulted in the original for the data as prasent(*d. 

A preliminary inquiry into the diet of Australians, H. S. H. Wahulaw 
(Sydney: N, 8. Wales Bd, Trade, 192t, pp. 11 ), — ^IHils publication gives the 
results of determinations of tlic composition and energy value of the diet of D 
Australians, 5 men and 4 women, who were engaged in laboratory work at the 
time. Tlie material for the analyses consisted of duplicates of the food con- 
sumed by eacli subj(‘ct for a single i>eriod of 24 hours. In three cases data were 
ohtaimid on 2 or 3 consecutive days. Experimenls were carried out during the 
nfonths of Gctotier, Novemlier, and December. 

'Phe average* daily energy value of the diet of the 5 women subjects was 1,977 
calories and of ttic 4 men subjects 2,110 calories. Tlie average daily weights of 
the constituents of the diets of tlie women subjects were fat 70.2, carbohydrate 
204,2, protein 58.0, and ash 12.1 gun, and of the men subjects fat 06.5, carbo- 
hydrate* 298, protein 71.2, ami ash 18.5 gm. Calculated as percentages, these 
values became for the women subjects fat 17.8, carbohydrate C5.1, protein 14.5, 
and ash 8 i)er <vnt, and for the men subjects fat 15, carbohydrate 00.1, j)rotein 
10.1, and ash 3 iwr cent. The average calories per square meter of body sur- 
face were 1,200 for the women and 1,207 for the men. Corresponding figures 
per kilogram of body weight w(‘re 37.4 and 33.2, respectively. 

It is of interest that these tigures show a greater energy consumption per unit 
of weight and per unit of body surface for the women than for the men sub- 
jects, and that the average energy consumption of the women subjects amounts 
to 95 per cent of that of the men instead of the generally a.ssuined value of 
88 per cent. The fact that both the average em‘rgy vaUu*s and the protein con- 
tents of these diets are distinctly lower than those of standard diets for jiersons 
of similar degims of activity In cold climates indicat(‘S that lower standards of 
energy value are probably necessary in Avarm than In cold clirnttes. 

The physiolof^ and psychology of taste, H. Hknninq (Ergch, Physiol,, 19 
(1921), pp, 1-78, fly. i).— This is an extensive review of the literature on the 
subject since 1908, A list of 828 literature references is included. 

The physiology of protein inetiibollsm, E. P. Catiigart (London and New 
Norh: Longmans, oHen d Co., 1921, new ed„ rev. and cnl„ pp. y///+i70).— -The 
material of the first edition (E. 8. It., 28, p. 167) has been thoroughly revised, 
and a hnal chapter summarizing the Influence of the nonnltn)genons foodstuffs 
on the inetalbollsm of protein has been added. 



564 


EXPERIMENT ^iTATlON RECORD. 


tVol. 40 


Studies in nutrition^ VI^VIII {Amer, Jour. Physiol., $6 {1921) ^ Nos. 1, pp. 
205-212, figs. 5; S, pp. 404-1/07, figs. 2). — Continuing? the studies in nutrition 
luvviously noted (E. S. R., 45, p. (K$4), three impers are presented. 

VI. The nutritive value of the ptotcins of the Lima bean, Phaseolus lunaius, 
A. J. Finks and C. O. Johns (pp. 205-207), — ration of raw or cooked Lima 
bean meal 75, stilt mixture 4, butter fat 10. niul lard 11 i>er cent maintained the 
wel^fht of experinieiitul rats, but growth did not oc(‘ur. On tlie substitution of 
0.3 per wut of cystin for the same amount of !>ean meal, grt)wth occurriHl on the 
opoked meal nition but md on the raw. ^Jliese results are thought to point to a 
sufficiency of vitamin B and a deticiency of lysln in the Lima l)eun. 

VII. The nutritive value of the proteins of the aJsuki bean, P. angularts, 
O. O. Johns and A. J. Finks (pp. 208-212). — A similar study of the adsukl bean 
{P. angularis), is rep(»rteil. Raw or cooked ndsuki beau meal supplemented 
with cystin furnishetl adequate protein and vitamin B for normal grow^th, while 
similar diets without the additimi of eystin enabled the rats to grow at only 
from one-third to two-thirds of the normal rate. Coinparaide results were 
obtained with the globulin of the adsuki bean, 

VIII. The nuiritire value of the proteins of tomato seed press eake. A. J. 
Finks and O. Johns (pp. 404-107). — A diid eonsisting t)f tomato seeil press 
cake r»0, commercial cornstarch 21. lard 15, butler fat 10, and Osi)orne and 
Menders salt mixture 4 parts brought about noniml growth in young albino 
rats, siiowing tliat the press cake contained sntlu'ient water-soluble vitamin, as 
well as satisfactory protein. On sub.stitulion of the butler by lard adi^imte 
growth was also secured, thus indicating a snOadency of fat-soluble vitamin in 
either the press cake or residual oil. 

Demonstration of food proteins in Imnian breast milk by anaphylactic 
i*xperinients on guinea pigs, \V. R. Shannon (,4/ac/*. Jour. Diseases PhiUinm, 
22 {1921), No. S, pp. 22S-2J1 ). — Several cases of anaphylactic reactions in nurs- 
ing infants are reiiorted, with reco\ery on the omls.sioii of eggs from the 
mother's diet. This fact, together with the demonstration of anaphylactic 
reacthms in guinea i>igs sensitized to egg protein and sul)si*qiiently injected 
with the breast milk under investigation, is thought to demonstrate tliat egg 
protein may la^ present in breast milk after the ingestion of moderate quantities 
of eggs by at least some nursing mothers, and that tlie ju*est»nee of the protein 
may cause an anaphylactic reaction in the chIhL 

Crcathiin and cr<?atiu in muscle extracts, J, II, K. S. IIamxiicit {Jour. Ifiol. 
Chem., 4S {1921}, No. I, pp. 127-141) - -Two f)ni>ers are presenUal. 

I. A comparison of the pierie arid and the tunf^fie avid methods of depro- 
ieinizaiion (pp, 327-131), — Attention is called to various crlti(‘is!ns of the Folia 
method for the deproteinization of iihuxl, milk, and tissues by means of picric 
acid in creutiii and creatinin detiu'iniiiations, and a comparison is re|M>rt<H.l of 
this method and the wulhod of ileproieiaization with sodium tungstate and 
2 n/ 3 sulphuric acid, tlie materials maxi being extracts in Tyrode's sidution of 
freshly prepared tissues of albino rats killed with ether. The results obtained 
in parallel determinations were concordant, 

II. 'The infbuenee of the reaetim of the medium on the creatinin-oreaiin bah 
anee in ineuhated extracts of muscle tissue of the albino rat (pp. 1B8-341), — 
This paiK^r rermrts the results of deterininatfons of the creatinin and creatin 
content of extracts of muscle tlH.su4*s of albino rats prepared as described in the 
above paper when incul>ate<l at iKsiy temperature for 24 hours In Tyrode's 
solution alone or buITered to neutrality or alkalinity. 

In all eases an increase in the creatinin cont4»nt of the muscles took place, 
varying in extent with the reaction of the mediuni. In unbuffered solutions 
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this Increase was 100 i>er cent, in solutions buffertxi to neutrality by phosphate 
mixture 175 t)er cent, and in solutions buffered to sUghi alkalinity 124 per cent. 
Since no change took place in the total creatliiin of the extrai’ts, it Is assumed 
that the crtJatlnln is formed from the cre^tln of the inusc*!e tissue aud that 
probably the same change takes place In living tissue. The increased creatln 
excretion In exi^erimental acidosis and alkalosis is tlionglit to l»e due to retanlu- 
tlon of creatlnin furniafion under these condltUais. 

Nutrition and growth on diets devoid of true fats, .1. (\ DurMMONi) and 
K. I£. C’owAftn (Jjanret [London], /92L H, No. IJf, pp. U9H-700. fUj. 1 ). — The prob- 
lem of the disijensabillty of fat in the diet (E. S. It.. 44, p. 000) lais i>eea further 
testeil by a comparison of the growtli curves of young male aud female rats on 
diets similar in niakf*-iip with the ex<*eptioii that om^ fiiridshe<l 15 gm, daily of 
puritled fat and the other no fal Imt a corresponding increas<* in starch. The 
fat-soiuhle vitamin was furnisiied In tl»e form of from 0.2 to 0.4 gm. of tJie 
unsaponiiiahlc matter from tisii oil. The protein (caseinogt*!!) and starch of 
the diet were rendered as free from fat ns po.s.sihle by n'peattsl extraction with 
hot ah*ohol and etlier. ''('lie only possilile honrct^ of fat was < onsid(M*eti to hi‘ tlie 
yeast, the ether extrm t of which was, however, found to be almost iH'gligjlile. 

The rats on lioth rations grew^ normally, although more deaths were encoun- 
tered among the animals on Hie fal-free diets than on Hiose receiving fats. A 
note apiwualed t<» the papiu* states that several healthy normal litters of young 
have lH»eii retired l>y the females on the fat-free diet as well as )»y those on the 
diet c*oiitulnlng fat. “It would u]>t>ear that neutral fats are. from a purely 
lihysiologlcal standjioint, dispensable constituents of a dh‘t, provided tl><‘ oHhm* 
foodstuffs supjily a» sutliciemy of the vitamin frtHjuenlly found in association 
with natural fats. The real vtilue of fats as convenient sources of energy is 
obvious.” 

Observations on the effects of fat e\<*ess on the growtli and nietaiiior- 
phosis of tadpoles, K, McI^akkison (/i*o.i/. Soi\ [London]. I*r(n\, Kc/*. Jt, 

No. /id47, pp. ////.v. 4)* — 'I'lds is a preliminary n‘i><)rt »d‘ observa- 

tions of the effect of excess fat witli or without iodin on tbt‘ metamorpliosis 
and growth of ta(lpole.s, the Investigation lieing comluctcil for Uie imrp(»se of 
obtaining some explanation of the harmful effects M>metinu*s iioiiced as the 
result of the pre.sence of excessive amounts of fat in tlu* food* of animals. 

On a basal ration of tlonr S.5 and easeinogeii 15 parts, with frtvsh jiondweeil 
ad libitum, and with various additions of fats eillier alniu* or willi hMliii, the 
following results were <»hlained: An excess of the various fat< use<l caused 
great retardation in the rate of growth of the ladpoh^s. Todin in amounts 
of 0.5 to 1 mg. tended to couiiieusate for the retardation of growth induced by 
butter, lard, oleic acid, <‘ocomit oil, and peanut lal, hut not ft»r that induceil 
by Hnsei^ oil aud cod liver oil. The normal rate of metamorphosis was delayed 
by the fluid and less saturated fats, Imt not mdiceably aflVi’ltsl by the liarder 
fats, todiu tended to (xunpensate for the retardation of m»'tanu>rpbosis in the 
case of oleic acid and peanut oil, but not in the case of linseed oil and (*od 
liver oil. A high loilln intake caused abnormal melamorphosis. which was 
considerably hastened by a high jiroiiorlion of butter in the food mixture 
and to a lesser degree by coconut oil, hut was markedly retai’ded i>y similar 
amounts of cod liver oil. 

The author concludes that wdlh certain fats an iodin intake proportional to 
the Intake of the fats is requisite for the lualnteiiunce of normal metabolism. 

The physiological value of hydrogenated oils {Chem. Ape [London], 5 
(1921), No, 12^, pp. 550-652).— The author disoussi^s the efiect of hydrogenation 
upon the vitamin content of edible hydrogenated oils, andi suggests the tiossi- 
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bility of employing palladitun os a catalyet in place of nickel, as palladium 
requires a much lower temperature than niekeL 
l>ietary factors inUaencing calcium asstmilation* — It The comparative 
itiiltteuce of green and dried plant tissue, cabbage, orange Juice, and cod 
liver oil on calcium assimilation, E, B. Hakt, H. Steenbock, and €« A, HoF' 
F£BT (Jour. Biol. Chem., 48 (I9SI), No. i, pp. S8-60). — Supplementing the pre- 
liminary report previously noted (£. 8. R., 44, p. 64 ), furtlier data on the in- 
fluence of dietary factors on calcium assimilation by the dry and luctating goat 
are presented. 

Five goats were used during the course of the experiment, three lactating and 
two dry. The animals were confined in metabolism cages with quantitative 
collection of the excreta, and the lactating animals were milke<l twice daily. 
Calcium determinations were made on the weekly collection of feces and the 
weekly composites of aliquots of urine and milk taken daily. The McCrudden 
method, after ashing, was used for feckls, milk, and feces, and the same without 
ashing for the urine. The animals were fed a grain mixture consisting of 30 
parts of yellow corn, 15 of oil meal, 30 of whole oats, 24 of wheat bran, and 1 
of common salt. The roughages were varied In successive periods and eoiislsted 
of alfalfa hay, oat straw, green oats, and dried green oats. 

On the basal ration and on this ration plus oat straw a negative calcium bul- 
nnce was established, both in the lactating and nonlactating animals. The sub- 
stitution of green oats for the oat straw led to a decrease in the loss of cal- 
cium, although not to a positive balance. Oat hay prepared by drying fn^sh 
oats in diffused light in an attic gave results comparable to the green oats, and 
in one animal even a positive calcium balance. 

To determine the possible factors in the green materials operative in faelil- 
tatlng calcium retention, the basal ration was supplemented successively with 
butter fat, orange Juice, dried cabbage, fresh cabbage, and cod liver oil In the 
case of one lactating and two nonlactating animals. Orange juice (120 to 240 
ce. per day) and raw cabbage (1,000 gm. per day) or dried cabbage had no 
influence on the calcium assimilation. Cod liver oil (5 to 10 cc. per day) con* 
sistently changed negative calcium balances to positive. These data are thought 
to eliminate vitamin C as a factor in calcium assimilation, and to show that the 
same factor affecting calcium assimilation is present in green oats and grasses 
and in cod liver oil. 

The distribution of zinc in the fish, M. Booanskt (Compt. Rend. Acad. Boi, 
[Paris], 17S (1921), No. 18, pp. 790-792). — Studies of the distribution of zinc in 
niariiie animals, previously noted (E. 8. R., 46, p. 260), have been supplemented) 
by analyses by the method recently described (E. S. R., 46, p. Ill) of the catfish 
(Ailurichtys mcriiius) and the red snapper (iMiijanun aya). In the latter the 
milt and the liver appeared to contain tlie largest proportion of zinc, 43.5 and 
55.5 mg. per kilogram, respectively. Tlie skin, bones, etc., contained a larger 
proportion of zinc than the muscles, the content of the latter being about 2.3 
mg. per kilogram. In the catfish the liver contained a fairly large pro)K)rtloti 
of zinc, but the greatest amount was In the gills which averaged 102.5 mg. per 
kilogram. 

Feeding experiments with mixtures of foodstuffs In unusual proportions, 
T. B. OsBOENE and L. B. Mendel (Null. Acad. Boi. Proo., 7 (IHl)^ No. 6, pp. 
157-162, figs. 3).— Essentially noted from another source (E. S. R., 46, p. 764). 

Tlie nutritive properties of milk, with special reference to growth and 
reproduction in the white monse* H. A. MAtrrLL (Boo. ExpL Bioh and ited. 
Proo., 18 (1921), No. 7, pp. 242, 248).— ^e author reports briefiy that white mice 
are similar to rats In their Inability to reproduce on an exclusive ration at 
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dried milk, but that r^roduction to the fourth geuerution has been scoured 
on a food mixture of dried whole milk 03, salt mixture 2, and yeast 5 per cent* 
** What constituent of yeast is responsible for the successful reproduction se- 
cured by its addition remains to be determined by the work at present under 
way*” 

VitamlneA content of oils prepared from livers of the cod, coalfisli, and 
haddock, S* S. Zilva and J. C. Dbumhond {lancet [London], 1921, II, No, 15, 
pp, 75S, 754), — ^A brief report is given of determinations of the vitamin-A con- 
tent of crude cod, coalUsh, and haddock liver oils as freshly prepared at the 
Norwegian hshing grounds on the Finmarken Coast. As tested by tlie metliod 
used by Zilva and Miura In a previous study of crude cod liver oil (E. S. R, 
45, p. 564), the minimum daily requirements of the various oils for the re- 
sumption of growth In rats was 2 mg. for cod-liver oil, slightly less for coalfish 
oil, and from 10 to 15 mg. for haddock oil. It is noted that the so-called cod 
liv(‘r oil from B^iiiinarken Is generally a mixture of oils from the three varie- 
tioH of fish examined, and may sometimes contain no cod liver oil at all. 

The presence of vitamin A in the peel of common citrus fruits, E. 

(Soc, ExpU Biol, and Med, Proc., 18 (1921), No, 7, pp. S45, 34^).— Dried orange 
peel slightly grated and extracted on the water bath with ether and alcohol 
yielded on evaporation to dryness a gummy mass which proved to be rich In 
vitamin A. It is stated that experiments now In progress indicate Umt similar 
prcimratlons made from lemon and grapefruit peel also contain vitamin A. 

The elToct on the guinea pig of deprivation of vitamin A and the anti- 
scorbutic factor, with special reference to the condition of the costochon- 
dral Junctions of the ribs, F. M. Tozeb (Jovr, PoTfi, and Pact,, 24 (1921), No, 5, 
pp, S06-825, pis. 2, figs, 7). — ^The results are rciK>rted of a study of the histologi- 
<*al condition of the bone tissue of guinea pigs suffering from deprivation of 
vitamin 0, of vitamin A, or of both these vitamins. The animals serving ns 
controls received oats and bran ad libitum, 10 cc. daily of orange juice as the 
source of vitamin C, and autoclaved milk ad libitum (averaging about 70 cc.) as 
the source of vitamin A, while the other groups received this ration with the omis- 
sion of the orange juice, milk, and both orange Juice and milk, respectively. 

The results obtained are given in a table in which a comparison is made of 
the symptoms during life, weight,* appearance at autopsy, and histologj^ of 
the rib Junctions of the gtiinea pigs on the four diets described above. The re- 
sults as thus tabulated show that unless the scurvy animal is protected from 
the effects of an insufficiency of vitamin A the results will be complicated and 
difficult of diagnosis. Conditions characteristic of scurvy alone are considered 
to be l(H>se teeth, tender and swollen Joints, and the occurrence of hemorrhage, 
particularly In the limbs. In scurvy complicated by lack of vitamin A death^ 
usually takes place earlier tliau with scurvy alone. The weight curve shows 
both the tlatteiilng due to lack of vitamin A aud the rapid fall which is char- 
acteristic of lack of vitamin C. The scurvy symptoms are apt to mask those 
caused by lack of vitamin A* Atrophy of the bone marrow is thought to follow 
deprivation of vitamin A aud to be of assistance In determining doubtful cases. 

None of the anlfbals on diets deficient in vitamin A alone showed the general 
pathological picture of rickets, but in animals suffering from prolonged depriva- 
tion Of vitamin A and from scurvy complicated by lack of vitamin A histologi- 
cal appearances at the costochondral Junction bearing some resemblance to rick- 
ets have been observed. 

Effect of luidcsnioiirisliineiit on mammalian ovary and the sexual cycle, 
L, Loiiai (Jour, Amer, Med, Assoc,, 77 (1921), No, 21, pp, This is a 

short summary of investigations which have been conducted in the author's 
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Inboratory during the past 10 years on the effect of nnclernonrishment on 
various bodily functions. 

Httnger-osteomalacia In Vienna, 19JSO, I, II (Lanoei ILmdm], 1921, II, 
JSfo, 17, pp, 8i2--85S, pps. 2 ), — ^This study of htmger-osteoiimiaeia as it occurred 
in Vienna at the close of the World War is reimrlod in two impers as follows: 

I. Its relation to diet, K. J. Dalyell and H. Chick (pp. 842-^49),— A brief 
description is given of the histor>% symptoms, and course of hunger*osteo- 
inalacia as studicfl in Vienna from January to May, 1920. The symptoms on 
which tile diagnosis was based aro described ns “ pain on IwKly movement, a 
waddling gait, difficulty in mounting stairs, severe pain in sacral region on 
pressure or imminent, and pain in the ribs on compression of the thorax. 
Tetany may occur in asso(‘iation with tlie disease.’* 

The diets of the patients examined had consisted mainly of bread and vege- 
ttibles, with small amounts of flour and sugar and a small and irregular 
amount of lard. Tlie dietetic treatment included additions to this diet of (1) 
sugar and cereals, (2) vegetable oils (inargarin, olive oil, etc.), (Jf) butter 
and* eggs, (4) cod liver oil, (5) vegetable oil containing phosphorus, and (6) 
gretm vegetables, respivtively. So far as fiossihle these additions were roughly 
equival(»nt in (*aJorie value. 

LitUe iinprovcmient resulted from the addition to the diet of sugar or ^‘renls, 
i. e., from increasing the energy value of the diet, hut recovery followed the 
addition of cod liver oil, butter, oleomargarin containing 80 per cent of animal 
fat, or olive oil in d<'creaslng order. Some of the more severe cases dl<l not 
improve until cod liver oil was given and that in relatively large amounts. 
It is regarded as sign i (lean r that the relative therapeutic value of the fats 
used correspfuids roughly with their content In vitamin A, and also that the 
grt»atest Incideiu’c of the disi^se was in winter when fn»sh vegetobles were 
abstmt from the diet. <)n(» attempt, however, to cure a severe case with a 
fat-free diet rich in green vegetables was tmsiu'cessful. 

A possible connection between rickets, late rickets, and hunger osteorrmlacia 
Is noted. 

II. Compiirativc treatment of raftes of hvnrfer-oHtcomalaeia in Vienna, 1920, 
a/t ont-patientfi Kith eod liver oil and plant oil, E. M. Hume and K. Nirenstein 
(pp. 819-85:1). --This is a detailed refiort of a comparative study of the tliera- 
j>eutic value in hunger-<»steomalachi of a pho.sphoru.s-containing plant oil, sub- 
sequently identified as h<*longing to the rape oil gnnip, and of ('od liver oil. 

Of tlie i:iO i>atlents comprising the group studied, about one-third were 
treated with the plant oil and tw’o-lhirds with the cod liver oil, daily doses of 
100, 150, and 2(K) cc. of the oil being given. The cml liver oil proved superior 
to the plant oil, although definite improvement occurred In a feur (*nses with 
the larger amounts of the plant oil. While in some cases the doses of cod 
liver oil had to he increased liefore definite imi)rovement resulted, the rate of 
progress did not appear to l>e very different with the different amounts of oil 
after Improvement had once set in. The authors conclude provisionally that 
the cure of the disease was due to the addition of vitamin^ A rather than of 
fat as fat to the diet. It is reported in an appendix that the tests of the 
phospliorus oil by J. C. Drummond showed it to he almost if not wholly In* 
capable of restoring grow^th in rats which had declined on a diet deficient in 
vitamin A in tlie quantities which could be consumed by rats, but that such 
<}uantities are nec*essarlly small. 

Experimental rickets in rats, V. KoicbNchevsky (Brit, Med. Jornr,, No, BI71 
(1921), pp, 5^7-^550) .—This Is a preliminary counnunlcation of the reBUlts of an 
extensive study of experimental rickets in rats. The basal diet consisted ^ 
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puritifHl caneln 18, Btar<»h 52, fat 15, and niuniiitc 5 riiu, oraii^je juice 5 cc., and 
distilled water .50 cc. When a diet deflcieiit in vitamin A wuh desired the fat 
consisted of cottonseed oil, while if it was to be rich in vitamin A a niixlun* 
of 12.5 gin. of butter fat and 2.5 gin. of cod liver oil was used. Variations in 
calcium were elTected in the salt nnxtur<'s, 5 gui. of wliidi was added to the basal 
diet From 10 to 20 gin. of the food mlxlure was supplied daily to each animal 
according to age. 

The diet deticlent In cah'iuin alone i»i*o<luced clianges in the skeleton of the 
nit.s reseiubling hut not identical with rickets. These changes wen* more 
marked when the diet of the mother during lactation had also been delicient 
in calcium. 

Delicienc*y in vitamin A caused clianges similar to and in some cases typical 
of rickets, the latter only when the parents Jiad the diet delicient in A during 
conception, pregnancy, and Ja<*tation. 

Changes tyi>h*al of rickets occurred most fn^jnently on diets detieient in both 
calcium and vitamin A. The author is of the opinion tlnit “vitamin A is ap- 
parently closely related to the mctaholisni of caleiuin in the organism and 
particularly in tlie hone. ... Its acticai may not ina|)proi»riatcly ho compared 
with that (»f an amboceptor provide<l the analogy is not pressed too far.” 

The preparation of iikitiki extract for the treatment of beriberi, A. TI. 
H ells (Philippine Jour. Ip ilPJh, \n. /, pp. 67-7.7 L — I'he autlior describes 
methods now in use* for the manufacture of Iikitiki extract (extract of rice pol- 
ishings) for the treatment of heriheri in the Philippines. Tl»c extract, which is 
bottled in fiO-cc. bottles, contains in 1 cc. the natixe constiiu(‘nts of 20 gm. of 
rice imlishings, I hiring 1020 tla* Philippine JOireau of Scien<*e mamifncturexl 
10,870 bottles of this extract, an amount far below tlu‘ aelual rojpnn'mouts. 
It is estimated (hat a eampniim for the treatment of herii)eri throughout tlie 
Philippine Islands would require a plant with a capacity for tlu* production of 
ir>,(KKl l)ottles of tlie extract inontldy. 

Alcoholic extracts of brewer.s’ yeast in avinii polyneuritis, H. PKXxr and 
H. SiwoNNKT iCompt. R'emh Sor. ftioh {/V/wj, ,S5 Xo. 2), pp. 10S-.200 ). — 

This is a brief summary of the results of determinations of the minima! pro- 
tective doses of alcniiolie extracts of dried :^(»ast for i>igeoiis on the basal 
vJtainin-frce ration previously d<*seribetl (K. S. K., 15, p. IdO). One sample of 
yea.st was subjected to three suecesslve extractions ftw 2d hours (*acli with 
alcohol at from 8d to 8.5“ aial another sample to '^even extractions of 48 
hours each with alcohol at from 15 to 2d*\ 

While the extracts preimred at tlie higher tempiTatures proved slightly su- 
perior to the cold, the dlfferen<*e was not marked. Oaily doses (»f 0.1 gm. of 
the drieti extitict proved sufilcient to kt*ep the c‘xperi mental piget>iis in good 
health. The protection conferred by the extract did not continue for more than 
5 to 10 days after the extract imd been omitted from the diet, no matter how 
long tlie experiment had been continuing, thus showing no ai>preciahle storage 
of vitamin B in the body. 

The weight curves showed that for a fmnl intake of from 70 to 100 gm. the 
amount of extract rcniuired for a H(K)-gm. lagcon varied from 0.07 to 0.1 gm., 
while for a 500-gni. pigeon the amount had to he increased to 0.15 gin. Varia- 
tions in the weight curves followed those of the extract administered with a 
lag of from 8 to 5 days. 

The fractional extraction yielded products of decreasing aetivity, but some ac- 
tivity remained even to the seventh extraction. The yeast i*emainlng also 
ahowed some activity. No loss in activity resulted from preservation of the 
alcoholic extracts in closed flasks in a desiccator for a period of at least six 
hionths. 
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Artificial ration for pigeoiia* — ^Kffecta of deficiency of brewery yeast* H. 
SiHONifST (Buh Soc. SoL Eyg. Aliment. t 9 ( 1921 ) ^ No. pp. 69 -^ 5 , pi 1 , 
fige. 4).— This paper supplements the above paper and one previously noted 
(£3. S. H., 45, p. 106) by a full description* illustrated by weight and tempera- 
ture curves, of polyneuritis in pigeons induced by the artificial ration previously 
described. This ration, supplenmnted by a small amount of dried brewery 
yeast (0.5 to 1 gm.), when administered by forced feeding in amounts of from 
20 to 60 gm., daily served to keep a young experimental pigeon for from 2 to fi 
months in approximate weight equilibrium, slight changes in weight following 
quite promptly changes in the amount of food administered, while the same 
diet minus the yeast induced symptoms of polyneuritis in from 19 to 49 days. 
During the period before the symptoms of polyneuritis appeared the weiglil 
curves showed only slight fluctuations resulting from variations in the amount 
of food ingested. In no ease was there the significant loss In \veight which is 
the rule on a polished rice diet. Contrary to the results of McOurrison, the 
author reports that autopsy revealed no macroscopic lesions indicating a marked 
interference with the mechanism of digestion. This is attributed to differences 
in the experimental ration. 

“ The fact that with our regime the animals eat until the last day, that it Is 
possible to cure in a permanent manner very severe nerve lesions, and to ob- 
tain in series symptoms followed by cure, inclines us to think that the intesti- 
nal lesions noted by the English inve.stigator (McCarrison) refer to another 
cause and that the nerve manifestations are purely functional.” 

These results are thought to show the possibility of dissociating tlie factor 
of inanition to a very great extent, and of thus simplifying the study of the 
question of the identity or nonidentity of the growth-promoting water-soluble 
B and the antlneurltic factor. Attention is called, however, to differences in 
the pathogenesis of deficiency disease in different sjXMJles of exi>erlmeiital ani- 
mals. With the pigeon under suitable conditions the nerve lesions appear be- 
fore evidences of inanition, in the rat the nerve lesions are less marked than 
the effects of inanition, and in the dog, as shown by Karr (E. S. H., 44, p, 860), 
the nerve lesions manifest themselves only in those animals which continue to 
eat until nearly the time of appearance of the nerve symptoms, while others 
which refuse to eat die of inanition before the appearance of nerve lesions. 

Vegetable problems in diabetic diets,' W. A. Okton (Afticr, Jour, Med, 8ci., 
162 (1921), No. 4, pp. 498-^09 ). — A list of vegetables with low carbohydnite con- 
tent, many of them not common but particularly worth while to introduce 
variety In such special diets and which can be grown in the garden, is sugges- 
ted ; and the importance of greens and salads in diabetic diets on account of 
the high content of salt and vitamins and as a help hi constipation is pointed 
out. 

On the basis of experience in preparing vegetables in palatable form, tlw 
author discusses blends and mixtures of vegetables, and makes suggestions 
regarding the use of vegetable mixtures, vegetable cookery, and hearty vege- 
table soups. A method of computing the food value of such a soup is described. 

Canned dinners and lunches made up of vegetables for use when traveling, 
or away from home for other reasons, are recommended and discussed as help- 
ful to one who is following a strict diet. Tlie cooking of different vegetables Is 
considered in considerable detail, special attention being paid to ** thrice cooked ” 
vegetables. The use of a pressure cooker under suitable conditions is also men- 
tioned. 

The recipes and suggestions are based on tlie author's experience, and much 
infortnatlon is summarized regarding varieties of vegetables. Some unusual 
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and special qualities are pointed out, for instance the use of roasted soy beans; 
which the author considers as good as “ roasted peanuts and much safer for 
the diabetic. Tiiey are prejmretl by tirst soaking the soy bean over night in 
salted water, cooking for an hour, spreading out thinly on tins, and roasting in 
a moderate oven until crisp. 

A bacteriological study of the fecal flora of infants and children (the 
lack of association of nutritional disorders with a so-called “putrefactive” 
intestinal flora), W. O. Davison and D. V. Hosenthal (Afficr. Jou?\ Diseases 
ChiWren, 22 {1921), No, 3, pp, 28^-2.98, fiffs, 2 ). — The authors report a study by 
the methods of Morris, Porter, and Moyer, slightly modified (E. S. U., 42, p. 
260), of the bacterial flora of 126 stools from 75 infants fed as follows : Fourteen 
infants with intestinal disturbances were fed on protein milk, buttermilk, or 
soft diet. Of the others, all of whom were In normal health, 14 were fed on 
human milk alone. 11 on human milk with supplementary feeding of modified 
cow’s milk, and .’16 on modified cow’s milk and soft diet. 

Th(‘ restdts ob(aino<l did not confirm tlie conclusions of Porter et al. tliat a 
putrofJK'tive flora is (»f diagnostic Importance in C(Ttain intestinal disorders, 
nor that diet has a i)ronoiinced influence on t!ie incidence of putrefactive flora, 
Althongii the hJgh(*st iK^rcentago of putrefactive stools was obtained from pa- 
tients with intestinal disturbances many such cliildren had a iionnal flora, 
^\hile a comparatively large number of llie stools from normal children were 
putrefactive. 

Food infections, with an illustrative outbreak, ]M. .J. Koskinau and H. 
Weiss {Jour, Amcr. Afed. Assoe., 77 (1921), No. 23, pp. figs. 3). — Fol- 

lowing a l>riof discussion of the symptoms and cause of uH)st outbreaks of food 
poisoning or food infection, a description is given of a typical outbreak occur- 
ring in Washington, I>. (’.. among a number of mcdi(‘nl students. The outbreak 
was definitely ti*a('cd to bread pudding from which was isolated DaeiUus cnieri- 
tidis. 

Ilotulism problem in the United States, H, E, I)oolitti,k {fUnuier, 33 il92f). 
No. 25, pp. 29, SO; also in Amcr, Food Jmr., 16 (1921), No. It, pp. 1/f, 15 ). — This 
Is a brief discussion of the responsilillity which lies with the manufacturers, 
distributors, and insi)ection otficials of foful products in regard to the prevention 
of hotnlinns poisoning. It is emphasized that in most eases the products 
eontaminaled uith Uneillus J)otulinus have not boon found in a few spoiled 
pa<'lvagcs among a groat number of sound pack.ages, hut rather as an occasional 
sample among many spoiled pa<*kages from the same lot of goods. (.’onse<iuentIy 
any consignment containing a large number of spoiled cans should be regarded 
as suspicious, and the goods appearing sound should be reprocessed before 
dist ribution. 

The physiological cost of muscular work measured by the exhalation of 
carbon dioxid, A. D. Waixeu and G. De Deckeu {Brit. Med. Jour., No. 31^0 
(1921), pp. 669^1, figs. .}). — Using the methods eiindoyed in their previous 
studies (E. S. U„ 45, p. 670), the authors have determined the energy output 
(1) of coUiervS during their work at the coal face and (2) of shoemakers during 
work In the finishing room of a shoe factory. Estimation of carbon dioxid out- 
put for 30 seconds everj’^ hour throughout the day’s work were made on two men 
on three successive days. The average net calories t>er hour per .square meter 
of body surface was 96 for colliers and 32 for shoemakers. 

This paper also Includes a lal>le in which are summarized the results of the 
previously reported and present observations on the physiological cost of differ- 
ent kinds of muscular work, A grading of work in terms of cubic centimeters of 
COa exhaled per second (gross) and of the approximate caloric expenditure Is 
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given as follows: Sedentary work below 6 cc. of OOt a^d below 100 calories; 
light work from 5 to 10 and from 100 to 200; medium work from 30 to 15 and 
from 200 to 800; and heavy work from 15 to 20 and from 300 to 400* respec- 
tively. 

The physiological cost of muscular work* L. Hill and J. A. C. Oampbi&ll 
(Brit Med, Jour,, No, $151 (1921), pp, 7SS, 754),— The authors suggest that in 
the work reported above by Waller and De Decker the short duration of the 
experiment Introduced the possibility of considerable error. Another factor 
on which It is thought that sufficient emphasis has not been placed is the In- 
fluence of food on the carbon dioxld output. Data given in illustration of this 
last point show a considerable increase in carbon dioxld following the ingestion 
of food. 

The physiological cost of muscular work: A reply to objections, A. D. 
Wallkb and G. Db Dbckbb (Brit, Med, Jour,, No. S17S (1921), pp. 627-630, 
flff, 1 ), — ^This la a detailed reply to the above paper. 

AiniCAL PBOBTTCTION, 

Investigations of the feeding value of straw hydrolyzed by various 
processes. — ^I* Hydrolysis of straw with hydrochloric acid, F. IIoncamp 
and B. Blanck (Landw. Vers, Sta,, 9S (1919), No. S-i, pp, 17 5-194). —The 
authors report the results of two series of digestion experiments with sheep fed 
straw hydrolyzed with hi^drochlorlc acid according to two processes. In the 
so-called Mlnck process the chopped straw is fed into a ^Ilnck mill, heated* 
moistened with hydrochloric acid, heated again* and neutralized with soda. This 
process markedly decreased the digestibility of all the organic nutrients. 

By the second method of treatment, attributed to C. G. Schwalbe* the chopped 
straw Is heated with steam in a revolving drum, sprayed witli hydrochloric 
acid, and then neutralized with chalk and soda. This process Increased the 
digestibility to a slight extent. 

Commercial feeding staffs* J. D. Turner, H. D. Speaks, and E. L. Jackson 
(Kentucky Bta, Bui. 235 (1921), pp, 165-301 ). — This bulletin, dealing with the 
Inspection and analysis of feeding stuffs principally for the year 1020, discusses 
a number of illegal practices entering into the manufacture and sale of com- 
mercial feeds, and presents in tabular form the results of the examination of 
individual samples. 

Commercial feeding stuffs, 1920—21, J. M. Bartlett (Maine Si a. Off, 
Imp,, 100 (1921), pp. 21-60 ). — ^A brief discussion of the feeds examined, defini- 
tions of feeding stuffs, and a list of all compound feeds registered with the 
composition claimed for them are given, and the analyses and guaranties of 
all feeds collected are presented. 

Feeding stuffs inspection, J. D. Hiixs, C. H. Jones* bt al. (Vermont Sta. 
Bui. 223 (1921), pp. 12-19).— ‘The results of the chemical examination of sample.s 
of feeding stuffs for protein only are reported, and the guaranties of the 
protein content of the different commercial feeds, iogetlier with the deficiencies 
occurring, are given. 

Sex^'speelflic Influence of gonad extracts, A. Weil (Ffiugefs Arch, Physiol., 
185 (1920), pp, 83-41, figs, 8 ), — This is a study of the gaseous metabolism of 
guinea pigs as influenced by subcutaneous injection of the extracts of the 
gonads of cattle. In the case of young males* castrated males* and pregnant 
females, the testicular extracts produced a sudden fall In the COa output fol- 
lowed by a more rapid rise to above normal. Ovarian extracts produced a 
irttniiar but less marked change, which was also observed in adult females. 
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Neither extract influenced the COa curve of adult males. Sex-specific nervous 
symptoms were also provoked by the injections. 

Does evolution occur exclusively by loss of genetic factors? W. K. Castle 
( i4mcr. Nat.^ 53 (1919)^ No. 629^ pp, 555-55H). — The author considers Ducrden 
unduly pessimistic about the possibility of increasing the number of ostrh h 
idunies by selection, and cites his own success in producing a strain of domestic 
guinea pigs having a toe (digit V) on the hind foot which wild specion of th(‘ 
genus Cavia have lost In the course of evolution. 

Ostrich study in South Africa, .T. K. Dukkden {Nature [Ijonclov], 105 {1920)^ 
No. 2630, pp. 106-108, figs. 5). — A brief summary of some of the fads as to 
t>liime production and the d(‘geiieratioii of the wings, feathers, and toes of 
ostriches. 

“To the highly contentious question of the inheritance of acquired charad*n's, 
the ostrich would api^ear to have a contribution to offer. Owing to the loss of 
its second toe, the crouching bird, for mechanical reasons, no longer makes 
use of the symmetrical axial callosity at the ankle, but develops an acccjssory 
one to the side. This is formed anew with each generation, and must have doiu* 
so ev(‘r since the second toe disappeared, though presumably this happened 
thousands and thousands of generations ago. No hint of the accessory callosity 
occurs on the newly hatched chick; It is not inherited, but has to be acquired 
anew each time. On tlie other hand, the hereditary axial callosity, though un- 
used for the same period, shows no signs of reduction ; it has persisted through 
(be ages, though nonfunctional. Further, the ostrich rests upon its sternal and 
pubic projections, and a strong callosity is developed over each. These would 
uiKiuesticmably form as a direct response of the skin to the pressure and fric- 
tion involved In crouching, but are found to be hereditary, showing on the newly 
batched chick.” 

A stalked parapiiieal vesicle In the ostrich, J. E. Pukkoen {Nature [Lon- 
don], 105 (1920), No. 2643, pp. 516, 511, figs, 2). — The author has investigated 
the embryonic development of the pineal gland in the ostrich and concludes that 
the area of featherless akin toward the hind part of the head in the adult repre- 
sents the persistent integuinental covering of the ancestral pineal eye. 

Notes on farm animals and animal Industries in China, C. O. Levi me 
{Canton Christian Col. Bui. 23 {1919), pp. 54, pU. 4)- — I'his is an account of 
sviine of the characteristic features of Chinese live stock industries, based mainly 
on the author’s observations in southern China and supplemented by the pub- 
lished reports of the Japanese authorities on the cattle, egg, wool, and live stock 
industries of Shantun.c. Particular attention is given to poultry raising, swine 
raising, dairying, and the use of the water buffalo as a dairy animal. The sec- 
timis on swine, sheei>, and goats have been noted from another source (15. S. Tl., 
43, p. 171), while those on dairying and the water buffalo are noted as a separate 
paper (E. S. Il„ 42, p. 771 ; and on p. 577). 

Native horses and cattle In the Orient, V. O. Lf.vine {Jour. Heredity, ll 
{1920), No. 4i PP> 14^-165, pi. 1, figs. 4). — Tlie sctdions on the horses and cattle 
of China, the future of the live stock industry In China, and the need for trained 
live stock men and veterinarians in the monograph noted above are here pre- 
sented with slight changes and with added illustrations. 

On the indices of the horse, Uoitaijd {Hcv. V6t. [Toulouse], 72 {1920), 
No. 9, pp. 539-548). — This article deals with two indices and their use in grading 
cavalry and artillery horses, (1) the ratio of the weight in kilograms to the 
height in centimeters, called the index of compactness, and (2) the ratio of 
the circumference of the cannon bone to the girth of chest, called the dactylo- 
thoracic index. The author recogniases the congrulty of using the cube of the 
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height in measuring compactness, but thinks that the index as defined is a satis- 
factory compromise because it Is already known to sportsmen. The French 
Uemount Service has been in Uie habit of using the ratio of weight to the height 
in excess of 1 meter, considering this more ** mathematical.” 

[Poultry work at the New Jersey Stations], II. R. Lewis and I. L. (Iwen 
{New Jerney Stas. Rpt. 1920, pp. 112-119, lSS-137, 212-217, 219-223, figs. 2).— 
Tiie progress made on different projects during the year ended June 80, jli>20, is 
briefly reviewed, and some of the results obtained are reported. Nc^tes are 
given on the advantages of green crops in poultry yards and of colony brewed ing. 

Experiments on turning the eggs in incubators as related to tim percentage 
of hatch of fertile eggs showed that eggs turned twice dally from the first to the 
nineteenth day gave a hatch of 78.1 per cent, wliile tho8(‘ turned two, three, and 
five times daily from the third to the nineteenth day gave liatclies rangijig from 
61.6 to 62.1 per cent. Turning twice dally from the third to the sixth and from 
the third to the twelfth day resulted in hatches of only 32.5 and 52.3 per cent, 
respectively. 

From a large numl>er of measurements of the air cell in eggs at different 
periods of the hatcli taken during two years from the best liatches at the ex[>eri- 
ment station it was found that at the eighth day of incubation the depth of the 
air coll was in., at tlie fourteenth day it ranged from to in., and at tlio 
nineteenth from to in. The method of ifiaking measurements is described 
and illustrated. 

Buggostions based on the results of experiments are given as to the manage- 
ment of the flock and the use of lights in influencing egg prodn(‘tion by means of 
artificial illumination. The results of such experiments with 14 flocks, number- 
ing from 3,371 to 3,640 birds, are given in a table. The monthly price varia- 
tion in eggs from several different producing regions for a number of years is 
also sliown in a table, and a score card method of judging fowls for egg produc- 
tion, dovclojied at a conference held at the Egg Laying Contest at Vineland is 
presented. 

A study of systematic records of one year of the cost of egg prcKluction and 
the amount of profit as furnished by ten coor>^‘rators indicated that the deciding 
factor in profitable egg pro<Uiction is the avi»rago produ<4lon jK*r bird. In the 
best record about GO per cent more mash fwd than grain was usetl as com[»are(I 
with only 10 per cent more in the average record, ether infinent'es at work 
under the conditions producing the best record wen' abundant alfalfa ranges for 
young stock and laying flocks, pullets going into lln^ winter in the best of con- 
dition, detailed care and attention to layers, especially during the fall and 
winter, and breeiiing and selection based on trap ne.st r(H‘orils and other modern 
methods. 

Feeding experiments with laying pnllets, A. <1. Philips {Miana. Sfa. Bui. 
258 (1921), pp. 28, figs. 9 ). — ^Jlxperimeiits were conducted to determine the feed- 
ing value of buttermilk and dried buttermilk for White Leghorn pullets and 
of different amounts of meat scnip for Plymouth Hock pnllets. Earlier work 
at the station has been noted with Leghorns (K. S. It., 41, p. 570) and with 
Plymouth Rw'ks (E. S. R,, 40, p. 76). 

Two experiments of one year each In 1916 and 1620 were made with 30 
Single Comb White Leghorn pullets in each of three pens, all receiving a grain 
ration consisting of 15 lbs. corn, 5 lbs. wheat, and 5 lbs. oats. The mash ration 
for the pen was made up of 6 lbs, bran and 5 lbs, shorts, but one pen received 
in addition 50 lbs. buttermilk and one 5.75 lbs. dried buttermilk. The results 
are presented in tabular and graphic form and are discussed in detail. 

Pullets laying 189 eggs each per year consumed 76.6 lbs. and those laying 56 
eggs each 59,1 lbs. of feed per year. When given the opportunity, pullets ate 
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from six to nine times as much oyster shell as 'grit. The pullets laying heavily 
coiisume^J each about 90 lbs. of buttermilk per year, and in general the larger 
the egg produ(i:ion, the greater was the feed consumption. Milk in some form 
in the ration appeared to increase the eificiency of the other feeds given. The 
pen on the liquid-buttermilk ration produced 364.7 eggs, that on dried buttermilk 
189.4 eggs, and that with no milk 56.0 eggs per pullet per year. The eggs laid 
by the buttermilk per>s were jn'mluced at a little less than half the cost of those 
laid by tlie no-milk pen. The liquid-buttermilk i)eii required H.56 lbs., the 
dried-buttermilk i)en 3.22 lbs., and the no-m!lk pen 8.61 lbs. of feeds to produce 
1 Ib. of eggs. In batching i)ovver the eggs from the three i)ens were similar. 
The no-milk pcm had the lu'aviest mortality, while in the two buttermilk pens 
it was al)out alike. Tlie <*ost and profit of egg production for tlie different pens, 
based on the prsvalling pri<‘es of feed and eggs, were determined, and the 
results are prc'sented. 

Experiments In feeding different quantities of meat scrap to Plymouth Hock 
pullets were conducted for three years with five pens of 30 pullets each. The 
grain ration for all pens consisteil of corn 10 lbs., wheat 10 Ih.s., oats 5 Ihs., 
and the mash ration, excluding the meat scrap, of bran 5 lbs. and shorts 5 ll>s. 
(hie pen ro<*eived no mciit scrap, the smmd pen was given 5 per cent of meat 
scrap in addition to tlie total ration, or 1.6 liis., the thlnl pen 10 per cent, the 
fourtli If) per cent, and tlie liftli 20 per cent. 

Pullets laying well <‘onsiiined from 90 to 95 lbs. of feed iK»r bird iier year, the 
po<ir layers consuiuljig from 14 to 19 lbs. less of feed than the better layers. 
From tbrt»e to four times as much 03 ^ster shell as grit was consumed. The 
pullets fed no im^at s<*rap averaged 45.8 eggs, those of the 5 per c*ent pen 107.6, 
the 10 per cent pen 112.1, tlie 15 per cent pen 123.1, and the 20 per cent meat- 
scrap pen 130 i‘ggs per year. It cost less to feed a pullet when no meat scrap 
was given, but It cost more to produce a dozen eggs. 

The no-meat-s(n*ap pen retjuij’ed 13.79 lbs. of feed, the 5 per cent pen 6 88 
lbs., tlie 10 per c<‘nl iH*n 6.71 lbs., tbe 15 per cent pen 6.25 ll>s., and the 20 per 
cent ineat-scrafi pen 6.01 lbs. of feed to produce 1 lb. of eggs. Tbe highest egg 
production, regardless of tbe ration, occurreil in April or May. The iKUis fed 
high amounts of meat scrap produced more eggs In the summer months, indi- 
cating the necessity of iiicreasing the protein content of the feed in summer and 
fall. The ])ullets receiving no meat scrap lost weight during tbe experiment, 
while those in the other pens increased in weight. As in the exi>eriments with 
Leghorns, tlie cost and profit of egg production are reported. 

The egg records of limited period.^ as criteria for predicting the egg pro- 
duction of the White Leghorn fowl, ,T. A. Haruis, W. F. Kirkpatru k, A. F. 
BLAKKauus:, I>. K. WAiiNvai, and L. E. (Iard {(ienetiva, 6 No. 3, pp. 

265-^09, fign. JO ). — This Is an attempt to express the year’s egg record as a 
linear function of the egg prcxUictlon during one or more months. The formu- 
las derived are bascMl upon the records of the White Leghorns entered in the 
Storrs, Conn., egg-la^dng wintests during the years 1911-1917, and the po.ssi- 
hilify of using them to predict the egg records of the birds entered in the 
1917-18 contest was tested. 

“The results show that the annual egg record of a series of birds may bt» 
predi<*ted with a reasonably high degree of accuracy when their iierformanea 
for a single month is known. Somewhat higher necuiracy may be olitained when 
the record of two or more months is taken Into consideration, but the Improve- 
ments due to an Increase In the number of months upon which prediction la 
based is not great,” 

Hybrids between tbe peacock and the domestic hen, E. Tbouessart ( Rev. 
Mist. Nat. Appl.^ 1920, If, No. pp. 100-102). — This is a description of two 
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male hybrids between a peacock of the niifripennis variety and a BuH Cochin 
hen. Both birds were clean legged, bore spurs, and had long wings which 
permitted them to fly. Their general appearance was that of a peafowl, but 
they were unable to erect the tail coverts, which, however, were long and 
arched over the rectrices. The latter were 14 in number, as in the maternal 
species, and not 18, as In the peafowl. The disagreeable cry of the peacock 
was absent. The history of the specimens is such as to permit of no doubt 
as to their hybrid nature, according to the author. 

Report of the department of biology, T. O. Nslson (Hew Jersey Stas, Ryt, 
1920^ pp. 219^49, pis, figs, 6), — The studies here reported related to the larval 
history of oysters and to the growth and the fooil of adult oysters. The rate 
of growth was studied with 150 natural and 850 transphinte<i oysters. The 
natural oysters In 133 days increased 21 per cent in weight, 18.0 per cent in 
length, and 15.3 per cent in width, while the transplanted stock In 122 days 
Increased 31.G per cent In weight, 18.5 per cent in length, and 21.5 per cent 
in width. 

Examinations of the stomach contents of the oysters allowed that the largest 
quantities of food were found in the stomachs during the flood tide, and tlmt 
at summer temperatures the stomach may be emptieil within an hour after 
feeding has ceased. Distinct seasonal variations in the food were found (‘or- 
related with the rise and decline of animal and plant organisms In the water 
and with the tearing loose and grinding up of the eel grass in the fall. It was 
found that during the summer months much animal food made up of UiiTi'rent 
marine forms was eaten, and that the stomach contents indicated fairly accU' 
rately the organisms present in the plankton. In some individual oysters 80 
per cent of the food found was of animal origin. It is stated that rainfall 
affects the fatness of oysters through the quantities of essential salts bronght 
down from the land, which have a direct effect on the abundance of organisms 
in the winter. Oysters were found to strain approximately (I qt. of vvut(*r [ler 
liour of activity, or 120 qt. a day. A study of the food organisms growing on 
the shells revealed over 50,000,000 diatoms on a single individual. 

Observations on the shell movements of oysters on a natural oyster bed imU- 
t^ated an average daily activity of 20 hours. Of all complete closures, 73 piT 
cent occurred during the ehb tide and low water, and of all openings, 63 pei* 
cent occurred during the flood tide and high water. Fifty per cent of all 
closures occurred between 11 p. m. and dawn. The oysters closed tightly when 
the density of the water fell to 1,008 or below, and did not op(m until It had 
risen again to 1,010. They continued to feed in waters bearing as high as 0.4 
gm. dry weight of suspended matter per liter. Although the summer was wet 
large numbers of oyster larvae were found, and on July 28, 39J9, a high record 
of 45, .500 larvae per 100 qt. of water was determined. Oyster larvae were ob- 
served to set continuously from July 30 to August 9, 1919. 

BAIEY PABHDfGK-DAIBTIirO. 

Coconut meal as a feed for dairy cows and other live stock, F. W. Woi.l 
\Califomia Sta, Bui SS5 (1921)^ pp, 241-^58), — The origin, composition, digesti- 
bility; and feeding value of coconut meal for dairy cows are discussetl, and the 
results of two feeding experiments. In which coconut meal formed part of the 
ration, are presented. Brief notes are given on the value of coconut meal as 
a feed also for swine, poultry, and other farm animals. 

In the first experiment three lots of eight cows each were fed a grain mix- 
lure composed of 300 lbs. wheat bran, 210 lbs. rolled barley, 200 lbs. cottonseed 
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meal, and 300 Iba. dried beet pulp. The cowa received 7 lbs. of total concen- 
trates per pound of butter fat produced, but In one lot 2 lbs. and in another 4 
lbs. of this amount were coconut meal. The experiment was divided into two 
periods of sir weeks each, in which the two lots receiving the different amounts 
of coconut meal were fed by the reversal method. All cows received alfalfa 
hay and sweet sorghum silage In addition to the grain rations. 

The second experiment was conducted with two lots of six cows each, one 
lot receiving during the fir.st period the regular grain mixture and during tlie 
second the grain mixture plus coconut meal, as well as alfalfa hay and silage, 
while for the second lot this feeding was rever.se<l. The grainj mixture con- 
sisted of 120 lbs. wheat bran, 140 lbs. rolled barley, 100 lbs. cottonseed meal, 
and 100 lbs. dried beet pulp. The grain was fe<l in the proportion of 7 lbs. 
per pound of butter fat produced, and when coconut meal was fed, 2 lbs. of the 
grain allowance were replaced by coconut meal for all cows except those fed 
6 lbs. of total grain or more, which received 3 lbs. of the coconut meal per head 
dally, In place of a similar amount of the regular grain mixture. 

The results of both experiments Indicated that coconut-meal feeding has a 
tendency to Increase the fat content of the milk slightly and to decrease the 
natural falling off In milk flow due to the progress of lactation. It is pointed 
out Unit the rations of coconut meal and mixed grain proved not only equal 
but somewhat superior to the standard mixture for milk production composed 
of barley, wheat bran, cottons^'ed meal, and dried beet pulp fed by the dairy- 
men of the State. The experience in conne<*tion with the experiment suggested 
that nearly all cows will eat 2 lbs. of coconut meal dally, but that a considerable 
number will refuse as iquch a.s 4 lbs. if supplied with a palatable grain mixture 
along with the meal. 

Dairy cattle costs, F. T. RiDDErx and W. J. Kuetz (Michigan Sta. Quart, 
Iiu1„ i (1921), No, 2, pp, 5i-53).-— Data on the cost of maintaining cows for the 
year ended April 30, 1921, gathered from 23 dairy farims, showed that the 
average herd returns per cow over the direct costs amounted to $91.91. An 
average of 7,104 lbs. of milk was produced per cow, testing 3.33 per cent of 
fat. Nine of these herds produced an average of 8,178 lbs. of milk per cow, 
making a net return of $113.11, while 11 herds produced 6,218 lbs. of milk per 
cow, returning $87.11 over direct costs. The feeding costs, labor distribution, 
investment, and average returns per cow are tabulated. 

The heavy feeding of milch cows is now profitable, H. A. Hoaa (Illinois 
Sla, Circ. 250 (1921), pp, 2 ). — Individual feed records of 528 cow's, averaging 
daily 25 lbs. of 4 per cent milk from November to April, inclusive, showed a 
])rofltnble increase In returns from the bran, com, silage, and hay fed. 

The water buffalo: A tropical source of butter fat, C. O. Levine (Jour, 
Heredity, 11 (1920), No, 2, pp, 51-Qi, figs, 9).— -This paper deals with the use of 
the water buffalo, the Indian buffalo, and European cow^g as dairy animals in 
China, heat and gestation in the water buffalo, Uie characteristics of buffalo 
milk, and the diseases of the water buffalo In China. It consists of excerpts 
from the publication noted on page 673 with added illustrations. Milk analyses 
already noted from other sources (E. S. R., 42, pp. 363, 771) are tabulated. 

The water buffalo as a dairy animal, C. O. Levine (Jour, Dairy fifet., 3 
(7920), No, 5, pp, S40S52 ), — This Includes some material not given in the pub- 
lication noted above, particularly a more detailed account of the use of buffaloes 
in China and the Philippine Islands. 

An agrlcnltural tip from India, J. L. GoHEf:N (Calif, Univ, Jour, Ayr,, 7 
(1921), No. 5, pp. IS, 32).-— The author suggests a trial of the water buffalo as 
a dairy animal in California. 
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direct of temperature of pasteurlzatiou ou the ereamlng ability of milk, 
H. A. Haedino {Illinoia 8ta. Bui. 2S7 (1921), pp. 395-^408, figs. 0).— The eetab- 
Ushineut of pasteurizing temperatures, the distinction between cream layer 
and cream line, and the practical importance of the cream layer are discussed, 
and the results of studies of the corrective effect of momentary heating upon 
the creaming ability of cold milk and of the destructive effect of higher and 
more prolonged lieating are presented in tabular and graphic form. A brief 
description of measurements of creaming ability is noted above. 

Milk at or below 50® F. given a momentary heating ranging from 85 to 142® 
showed a measurable increase in creaming iK)wer. Milk l)etween 50 and 00® 
given a similar healing was little changed in tills respect, and milk above 05® 
in temi^erature heated in the same manner showed a distinct dcKTease in cream- 
ing ability. It was found that milk with a comparable fat content wlien 
moderately heated is given a fairly comparable creaming power regardless of 
the agitation to which It has btvn exi>o8ed while cold. 

The results of 401 tests of higher and more prolonged heating, while varying 
considerably, indicated that the volume of cream on milk begins measurably to 
deci*ease when the temperature of pasteurization rises from 142 to 144®. As 
the temperature goes higher the decrease in the volume of cream becomes 
rapidly more proiK)uiK*i‘d. At 145® it amounts to slightly more than 10 per cent, 
at 146® to 16.6 per cent, and at 148® to approximately 40 per cent by volume. 

The relation of these results to the milk problem are discussed, and it is 
believetl that an increase in the tenu>eraturc of pasteurization above 145® for 
30 minutes hardly seems Justitled in tlie absence of any evidence that a range 
from 142 to 145® is iiisutficient. It Is pointed out that pasteurization Is tlie 
most important protection against disease through milk but that tlie margin 
of safety should not lie raist^d unnecessarily at the exi)ensc of the cream volume, 
thus tending to reduce tlie consumption of safe pasleurized milk be<*auHe It 
is less acceptable to tlie public. 

The measurement of the volume of cream oii milk, H. A. Haudtng 
nois Sta. Cire. 249 {192J), pp. S-16). — Methods of measuring the volume of 
cream are discussed, and the development of a method of measurement suited 
to milk idant c<JUdiUons is descriheil. Oomparisons of various methods of meas- 
uring the creaming ability of milk are presented. 

The newly developed method described consists of tilling round-bottomed test 
tubes, 1 in. in diameter, to a depth of 204 mm. (8 in.) with Uie milk to be 
tested. These lubes aiv then cooled in ice waU»r to 40*^ F. and lield at that 
temperature for 24 hours. Each millimeter of depth in Ihe resulting cream 
layer represents 0.5 per cent of cream by volume. It is stated that tlie volume 
of cream determined in this way agre(\s ch^sely with the volume of cream tle- 
ve]oj>tMl in milk bottles under similar teini>erature conditions. 

Testing milk, cream, and skim milk for buit€*r fat, J. C. Mabquaudt 
{California Hta. Cire. 230 {192 J), pp. lit figa. 7). — This circular de.scribes in a 
popular manner the method of using the Babcock test. 

VETEBIKAEY MEDICINE. 

Manual of bacteriology, R. Bruynoohk {Manual de Baaidriologic. Paris: 
Oaston Doin^ 1921 ^ pp. 288, figs. 83). — ^This manual contains a sliort section on 
general bacteriological met!io<]s, followed by separate chapters on various 
microorganisms patliogenlc for man and for animals, each organism being con- 
sidered under the hc^adings of morphology, cultural characteristics, methods 
of diagnosis, and immunity. Chapters are also included on various parasitic 
fungi, spir<x*hetes, trypanosomes, amoehas, and filterable virus. 
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Prophylaxis of animal diseases through immunity and disinfection, W. 

Fkei (Prophylaxis der Tierseuchen durch Immunitdt und Desinfektion. Berlin: 
Richard Solioets, 1921, pp. yilI-\-272), — This handbook presents in concise form 
a survey of the literature on the control of animal diseases. A general section 
on Infectious diseases and immunity Is followed by sections on immunity re- 
actions classided as serodi agnostic and alU^rgic reactions, the destruction of 
rmthogenic organisms by disinfectants, and the inhibition of the growth of 
imthogenic organisms in susceptible animals through active and passive ini' 
munissation. The last-named section includes separate sul)8ectlons on the 
active and passive immunization of anthrax, blackleg, glanders, hog cholera, cou' 
tagious abortion, rinderpest, foot-and-mouth disease, and other animal diseases. 
Extensive references to the literature are given as footnotes. 

Chemotherapeutic studies with fats and cultures of acid-fast bacilli, A. 
LiNUENinaia and B. U. Pestana (Ztschr. ImmuniUiiHf. w. Expi. Ther., /, Orig., 
32 (1921), No, 1, pp. — While this is largely a study of the mechanism of 

the action of chaulmoogra oil In leprosy, a brief investigation is reported of 
the action of chaulmoogra, cod liver, and linsee<l oils in human and experimental 
guinea pig tuberculosis. 

The authors are of the opinion tliat chaulmoogra and otlior oils possess 
through their content of unsatiirated fatty acids a highly specific, growth- 
inhibiting acti(m on cultures of tubercle l)acilli and other acid-fast organisms. 
This is tliought to explain 11 k‘ weli-kiiown action of chaulmoogra oil in leprosy 
und of cod liver oil in certain cases of tuberculosis. These oils are thought to 
act as direct chemotlierapeiitic reagents and not as a stimulant to phagocy- 
tosis or as a tonic. Whether the activity is proportional to the number of double 
bonds in the acid iiioh'cule or to new unknown, iinsaturated acids has not yet 
ht^en determined. 

The use of normal beef serum in experimental anthrax infection, U. 
Khaits and 1*. Bm/rRAMi (Rn\ Imt. Bavt, [Arg('i\ttna], 2 (1921), No. 6, pp. 
2^9-201/). — The. (piestion of tlie i)rotective property against anthrax of normal 
beef serum (K. S, U., 40, p. 582) has been further studi(Hl by tests of its pro- 
tective poM'er against experimental anthrax in rabbits und guinea pigs, with 
contlictiiig results. Since confiicting results were also obtained with immune 
serum, the authors are inclined to itdain their belief in tlie efficacy of normal 
beef serum. Beference Is made to the paper of Kolnier cL al. (K. S. R., 42, p. 
475), in which the conclusion was drawn from experiments witli white mice that 
normal beef serinu is l)ut f(‘ebly (*urative. The authors are of the opinion that 
the unfavorable results ol)tained by Koliner were due to the great susceptibility 
of mice to anllirax, and that equally unfavorable results would liuve been ob- 
tained with the ust^ of immune serum. Kxiieriments in confirmation of this are 
cited. 

Tmntunizaticm and therapy of experimental blackleg, E. Ravenna ((7m. 
Vet. Rafts. Polhia liianit. e fg. [MUan], U (1921), No. 20, pp. 57^-c7cS‘®).— Attempts 
to iiiunniiize guinea pigs against experimental blackleg infection with ftltereti 
toxin are reiwrteil, wltli variable and uncertain results. The Leclaiiiche- 
Vall^e antiblackleg serum gave good results as a therapeutic agent in exiierl- 
mental blackleg in guinea pigs, hut another sptH'ific* Immunizing serum proved 
ineffective, as did normal bovine serum and sodium acid caseinate, considered 
by some to have curative properties. 

B4suiii6 of experiences with foot-and-mouth disease, K. Rotrx, II. VallISe, 
H. Carr^, and Nooard (Vompt. Rend. Acad. Sci. [Pa rift], 173 (1921), No. 23, 
pp. II4I-II45). — ^This paiier consists of notes on tlie authors' cxia^rience in the 
sUidy of foot and-inonth disease in Franco since 3901. 
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A« the souroe of virus, blood obtained at the height of the fever is eonsid* 
ered preferable, and defibrination Instead of the use of anticoagulants is recom- 
mended, It is stated that this defibrinated blood can be kept in the ice box 
at a temperature of from —1 to — 2* C, for two or three months without 
losing its virulence. It is noted, however, that dilution with water or physio- 
logical salt solution renders the virus very unstable. 

The blood of diseased animals contains less virus than tlie lymph or serous 
exudates, while the epithelium from the skin lesions is more virulent than 
either blood or lymph. Lymph rapidly desiccated in vacuo has been found to 
remain virulent at room temperature for 7, 11, and 18 days. 

Aside from intradernial and intramuscular Inoculation, which is difficult to 
accomplish, and intravenous inoculation, >vhich is sometimes uncertain in its 
results, all experimental methods of Infection have produced less severe 
forms of the disease than that naturally acquired, the lesions being located 
in the mouth only. As a method of immunization, subcutaneous injection of 
1 cc. virulent blood serum, stabillzcKl by having been kept In the Ice box for 
at least a month, Is recommended. The immunity thus acquired Is, however, 
of very short duration. 

Glanders, J. Baou^ (Porto Pico Dept, Agr, and Labor 8ta, Circ, 42 (1921), 
Spanish ed,, pp, 3-6, pis, 2 ). — A brief summary of information illustrated by 
colored plates. 

Piroplasmosls, or Texas fever, J. Baou£ (Porto Rico Dept, Agr. and Labor 
Sta, Circ. 4^ (1921), Spanish ed„ pp, SS ). — A brief summary of Information. 

Klnderpest in Belgium, J.-B. PioT Bky (Bui, Inst, jSgypte, 3 (1920-21), pp. 
61-66 ). — This la a general discussion of the best means of combating rinderpest 
under different conditions. The slaughter of infected animals is considered 
brutal and unnecessary, and confining infected herds in 8tal>les Is also con- 
sidered unwise. Isolation of the infected animals under strict supervision 
is considered the best means of controlling tlie spread of the disease. 

Notes on rinderpest in French West Africa and in Poland, G. Cubasson 
(Rev, M4d, 30 (1921), No, 358, pp. 569-590, figs, Ig).--This paper con- 
sists of notes on various phases of rinderpest as studied under such widely 
different conditions as exist in West Africa and in Poland. 

Attention is first called to the importance in the production of serum for 
immunization of using the blood of infected animals at the time of the initial 
thermal reaction before the appearance of external lesions. If the blood is 
taken at any time during the course of the disease, the results with the inocu- 
lated animals will be variable and unreliable. Even with a stable virus the 
reaction is apt to take different forms, varying with the resistance of the inocu- 
lated animal. Several typical variations are noted. 

Failure to obtain complement deviation, precipitation, and agglutination 
reactions with the blood of animals suffering or recently recovered from the 
disease is reported. 

Leucocyte counts made on the blood of animals in different stages of the 
disease showed no change in the number of leucocytes duiing the first four 
days and then a gradual decrease, commencing with the appearance of fever 
and continuing until the animal dies or begins to recover. In the latter case 
the lowest point is reached in 11 or 12 days, and by about the 20th day the 
number of leucocytes becomes normal, A decided Increase In the number of 
erythrocytes in the blood during the first days of the fever is customary, this 
Increase being particularly marked In the ease of young animals. 

Four calves aged, respectively, 11, 7, 8, and 1 days, bom of hyperimmunized 
mothers but receiving milk from a cow immunized only by an Injection of 
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serum, proved refractory to an Injection of 6 ce. of virus. Attempts to infect 
adult animals by the injection of small doses of virus showed the minimum 
infective dose to be about 10 cu. mm. 

The use of bile instead of serum as an immunizing agent was attempted on 
several occasions in Poland with less satisfactory results than had been reported 
from West Africa. 

The subcutaneous injection on the second day of the fever of from 20 to 50 
ce. of the aniinars own blood was found in 6 out of 15 cases to prolong con- 
siderably the period of fever and postpone the api^earance of the second phase 
t)f the reaction. This is thought to be of possible practical interest to serum 
producers in thus lengthening the time in which the animal can be used for 
virus. 

The urine of animals suffering from the disease proved to be virulent the 
day following the appearance of the fever and to be still virulent on the ninth 
day, but to lose its virulence more quickly than the blood. 

A study of the immunizing properties of the milk of hyperimmune cattle Is 
summarized as follows: The milk contains the same autibo<lies as the blood 
serum, but in a smaller proportion. The milk serum is less active than whole 
milk. Milk seems to have its greatest activity 12 days after a reinjection of 
virus. Preservation does not alter the properties of milk. In considering the 
question of the practical application of milk as an immunizing agent, obstacles 
to its utilization are cited. These Include the impracticability of using the 
amount of milk that would be necessary for immunization, the varying activity 
of milk during the i)erlod of lactation, and the dittlculty of keeping milk for 
such lengths of time as would be necessary In Its practical use. Of possibly 
greater feasibility would be the use of milk of an animal recently cured of the 
disease. 

In discussing the question of possible carriers of rinderpest virus, It is Indi- 
cated that lesions in the vagina may possibly serve as a source of Infection. 

Contribution to the study of bile*treated tubercle bacilli, A. Calmutitk, 
A. Boqukt, and h. NkoRK (Ann, Inst, Pasteur, 35 (1921), No, 9, pp. 56J-5yO ). — 
The object of the present study was to observe the effects of bile-treated cul- 
tures of bovine tubercle bacilli (E. S. II., 30, p. 482) on various animals, other 
than cattle, sensitive to tuberculous Infection. Guinea pigs, rabbits, dogs, 
monkeys, and hoims were used as the experimental animals, and Injections 
were made subcutaneously, inlraperitoneally, and intravascularly (by puncture 
of the heart wall). 

A single Inoculatlou of the bile-treated bacilli into healthy animals w^as well 
borne except in the case of the horse, which proved more sensitive than labora- 
tory animals. In no case, however, were typical tubercular lesions found al- 
though the bacilli were present in the blood. It was found possible to inject 
25, 50, or pven 100 mg. of the bile-treated bacilli in a volume of 1 cc. Intra- 
vascularly In guinea pigs without producing tubercular lesions. 

Repeated injections of the culture produced no tuberculiii-like reactiqps but 
a typical Infection, in the course of which there was a progressive iiK*rease 
ill the number of lymphocytes and mononuclear cells with a parallel dimlmition 
in the number of polynuclear cells. Injection of bile-treated bacilli, even in 
massive doses, into the animals already tuberculous caused no aggravation of 
the malady. 

Experiments to determine whether bile-treated bacilli confer any resistance 
in guinea pigs toward virulent tubercle bacilli gave results indicating that 
inoculation into the blood stream or a single intracardiae incKmlatiou conferred 
considerable protectiob. 
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Kesearclies into the serological diagnosis of contagions plenropneninonia 
of cattle, O. O. Heslop (Roy, Boc, Victoria 2^roo., n. ser,, SS (1921), pp, 160- 
211), — This is the report of an extensive investigation of contagious pleuro- 
pneumonia of cattle, with particular reference to its serological diagnosis. 

Following a brief review of the literature on the diseasei preliminary cultural 
and liltratioii experiments are reported. It was found that Martin’s iieptone 
bouillon with the addition of T.5 jier cent of normal ox serum Is the best 
medium in which to obtain primary cultures of the organism involved. Growth 
takes place under aerobic conditions with an optimum incubation temperature 
of 37® C. (hiltures tlius obtained are capable of nitration through a Oham- 
l>erland F. iilter candle if the culture is first diluted with from 1 to 2 per cent 
of Martin’s broth (without serum). Growth in Martin’s broth serum media is 
recognizable after approximately 21 days by slight opale8ceni‘e, for the ret^jg- 
nltion of which it is mKjessary that uiilnoculated tubes of the same broth be 
incubated at the same time. Animal Inoculation should l)e used to confirm 
the Identity of the organism. 

The agglutination test was found to be without value in the diagnosis of the 
disease, but the complement fixation test, if carried out by the special technique 
developed by the author, yielded reliable resutts. The main difficulty in carry- 
ing out comr)Iemeiit fixation tests for the diagnosis of contagious pleuro- 
pneumonia is thought to be the prevention of errors arising in the test owing 
to the ju'eseiice of conglutlnin in the serum. Since tl>e amount of eonglutinin 
present in bovine sera diflers very considerably, it is necessary to titrate ea(*h 
test tseriuu separat^y to determine the proper quantity to use in the final 
test. An alcoholic extract of subepldermal tumor tissue from a diseased animal 
is considered the most suitable antigen. 

Wiiite diarrhea, J. BAouf: (Porto Ri^^o Dept, Ayr, and Labor Bia, (lire, Jf6 
(1921), Spaniith ed., pp, 3, 4). — A very brief account of this affection in calves. 

The susceptibility of swine to contagious abortion, Hacteriuiii abortus, 
I. F. liuDimESON (Michigan Bta, Quart, Bul„ 4 (1921), No, 2, pp, 46-43 ), — Two 
series of experimeuts conducted to deteriuiiie the susceptibility of swine to 
Ji, aborluH infection are reported, the results of which would seem to Indicate 
that swine possess a high degi-ee of immunity toward this si)eciftc organism. 
After feeding periodically both naturally infected milk and virulent cultures 
of B, abortus to three pigs from the age of eight weeks until they farrowed, 
no reaction to the blood tests for contagious abArtion could be obtained and 
none of the sows aborted. In the second experiment, attem|)ts to inf€*ct swine 
were made through feeding naturally infected milk and throngli daily associa- 
tion with c<iws known to be carriers of the abortion bacilli. Negative results 
were again obtained. 

Swine dysentery, H. A. Whiting, L. P. Doyle, ami H. S. Spkay (Indiana Bta. 
Huh 257 (1921), pp. 15, figs, 9), — During the course of the past few years, when 
the trallic in feeder hogs has been unusually heavy, a disease characterized by 
definite symptom.^ and lesions and known as bloody diarrhea has apptuired, 
causing heavy loss to liog ItH'dera. lioih young and old hogs have been af- 
fected, the most serious outbreaks occurring on farms where stwkyard feeder 
hogs were fed. 

The earliest symptoms oiH*urrIng In tliese stockyard feeder bogs were mani- 
fested 5 to 14 dgys after they arrived on the farm. All of the animals, 
however, were not affected, and the progress of the disease in the herd was 
usually slow. Field outbreaks showed variable l)eriods of incubation, the 
shortest being 7 d0ys and the longest 60 days. In the exposure experiments 
the, shoi*test immbation period was 4 days and the longest 12 days. The first 
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symptoms observed were elevation of body tempera tti re, twitebinpr of the tail, 
Btanding with head down, or lying on the sternum. While young hogs that 
died early In the disease showed very little emaciation, weakness and einacia- 
tion were very marked in the later stage of the disease, ^rhere was no dis- 
charge from the eyes such as occurs in hog cholera. The course of the disease 
varied from 3 days to 2 weeks. The so-calle<l chronic form was common in young 
hogs, the animals becoming stunted and unthrifty. The death rate in young 
hogs varied from 40 to 60 per cent and in feeder hogs from 10 to 20 per cent, 
while the average death rate on farms where tJie infection persisted for a 
j)eriod of from 1 to 2 years was about 25 per ecmt. 

“ UiKm post-mortem examinaiion the majority of earcasses showed emacia- 
tion. This condition was less pronounced in the hogs thal died early in the 
course of the disease. In these early cases the pathological changc.s consisted 
of blood engorgement and hemorrhage, whieh wen* limited t(» tin* mucosae of 
the stomach, caec'um, colon, and reetnm. The mucosa of the small int(*sjin('« 
was less frequently involved and to a lesser degrc»e. The more advanced cas(*s 
were characterized by varying degrees of diffuse necrosis of the mucosae of 
the stomach, caecum, colon, and rectum. The necrotic mucosa varied in color 
from grayish yellow to slate color. Fr<Hiuently the necrosis extended into the* 
siilmiiicosa and muscular coats, with a tendency to slough, loavirig a granular 
surface*. A hx*niifluid exudate, which contained a high content <>t mucus mixed 
with blood, covered the necrotic surfaces.” 

A hislo-pathological study of the stomach and the colon is reported upon, a?)d 
the history is given of three field outbreaks. This is followed by a report of 
experimental and bacteriologi(*ul .studies of the affectitai. The studies show 
the cau.sative organism to be present in the lnte.stlnal discharge of pigs sick 
of the disease, and that while virulent strains of HaviUuM fivipvHtifcv were fre- 
quently isolated from tissues of hogs dead of the disease it is not the actual 
cause but acts as a secondary invader. 

The most successful treatment practiced in controlling Hold outbreaks in- 
cluded tbe feeding of a very light ration, and the removal from the herd of 
hogs that .showed visible sj^mi»toms and tbe wilhboldiTig of such foefls ns tank- 
age and groin from these animals. The well and apparently well liogs were 
allowed \o run in blue grass or clover pasture whore they would have wide 
range. Several outbreaks were controlled in this manner. No siiccoss was met 
with in controlling the disease in suckling pigs. In the experimental p<»ns the 
virus died quickly unless sick pigs were present. The manner in wdiich the virus 
is carried over from year to year has not bt*en determined, but the history of 
several outbreaks indicate.s that brood sows may act as carriers. 

A complete study of contagious cpithcliosis, H. It. Lkwfs {Nno Jersey 
Stas, Rpt. 1920, pp. 119-121 ). — A study of the treatment and prevention {»!* the 
roup, chicken pox, and canker group of diseases of fowl.s Is suimnnrized briefly. 
The investigation was carried on at about 30 different poultry farms In various 
counties of tbe State. On the average 200 birds were used in each experiment, 
100 being vaccinated and 100 kept as controls. One cc. of the vaccine consti- 
tuted the usual dose, the inoculation being made under the .skin on the breast. 

Vaccine prepared from actual cases from a given flock and used on tbe same 
flock gave fairly good results, especially when a double dose was administered 
and repeated after 6 days. The value of the vaccine when applied previous to 
the appearance of the disease was questionable. It is thought that this may 
have been due either to the worthlessness of the vaccine, the short time in 
which It may have a protective value, insufficient dosage, insufficient strength 
of vaccine, or other unrecognizable factors. There was, however, sufflcl^t indi- 
cation of protective value in the vaccine to warrant further study. 
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Bacillary white diarrhea of fowls, H. J. Stafseth {Michigan Sta, Quart. 
Bul.i i iS921)f No. pp. 4^)> — ^Thi« paper descrilHjs the characteristic fea- 

tures of bacillary white diarrhea of fowls, the method of conducting the agglu- 
tination test for its detection, and precautions that must be taken to prevent 
the disease from spreading. 

Control of bacillary white diarrhea, H. It. Lewis {New Jersey Btus. Hpt. 
lOSOt pp. 127--JS1). — ^A brief summary is given of the results obtnlne<i by liettger 
ct al. at the Connecticut Storrs Station in their studies of bacillary white 
diarrhea of young chicks and an outline of the method of conducting the 
agglutination test as recommended by Rettger. This test, conducted on 100 
breeding hens, gave positive results with 9 birds, and these results were con- 
iirraed by post-mortem examinations. The remaining negative reactors have 
been used as a basic breeding flock with encouraging results, all traces of the 
disease having disappeared from the flock in question. 

Suggestions for the handling of baby chicks where the presence of the disease 
is suspected are included. 

Observations concerning the distribution and prevalence of poultry dis- 
ease ill New Jersey, H. R. Lewis {New Jersey Stas. Rpt. 1920, pp. 122-121 ). — 
A list of poultry diseases diagnosed by the station is given, and some of the 
findings are discussed. 

BUKAL ENGINEEBING. 

Irrigation and irrigation farming in tropical Africa, T. HEnby and J. Lkm- 
MET {Irtigations et Cultures Irrigu^cs en Afrique TropivaJe. Paris: Simile 
LaRosc, 1918, pp. V+298, pis. 11, figs. $5). — ^This book deals with both the 
technical and practical phases of the use of water for irrigation In the colonics 
of French West Africa. 

The first part presents the results of studies of the formation and regime of 
the soils and waters of the Senegal River Valley, whicli is considered to l>e 
typical of the great African alluvial valleys. This study deals in detail with 
rainfall, floods and flood control, evaporation, and topography. A sui>plc- 
mentary study of a similar nature of the Gulers Basin is also presented, owing 
to the relatively large area of irrigable soils therein. Conditions on the coast 
of Lower Guinea are also discussed, wdth particular reference to the factors 
involved in rice irrigation. 

In the second part the conditions and factors Involved in irrigation farming 
in the region are discussed, with particular reference to soil water and crops 
with regard to their respective and relative values. The results of a study of 
the physical and chemical composition, cultural qualities, and fertility resources 
and requirements of the soils of the Senegal River Valley and of the Gulers 
Basin are presented, and a comparison is drawn between these soils and thost^ 
of the Nile Valley. Practical information on the management of such alluvial 
soils is given. A chapter on water brings out the necessity for irrigation in 
the regioq, and gives the detailed results of studies of methods of applying 
irrigation water. A final chapter summarlases irrigation farming in the 
region, drawing attention to the practices best adapted to the different crops, 
the more Important of which include rice, cereals, cotton, and legumes. 

The winning, preparation, and use of peat in Ireland — reports and other 
documents {L^mdon: Dept. Sci. and Indus, Research, Fuel Research Bd., 1921, 
pp. 76, pis. Is a report of the Fuel Research Board of the Department 

of Scientific an^^dustrial Research of Great Britain on the general peat prob- 
lem in Ireland^^g^he investigation dealt mainly with tlie obtaining of peat for 
fa^ and for t1^ development of power and the agricultural reclamation of 
stripped peat bogs. 
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The conclusion Is drawn that peat fuel way be obtained in Ireland on a* sivale 
sufficient to warrant the establishment of electric power stations at one or more 
of the most favorably situated bogs, and that such a scheme should be associ- 
ated with the reclamation of the bog for agricultural purposes. It is shown 
that the economic obtaining of peat on such a scale is dependent upon the use 
of machinery, which should be electrically driven. In addition It is pointed out 
that electricity would also be available for agricultural purposes. 

The opinion is expressed that sufficient peat to provide a steady output of 
100,000 tong of alr-drJed fuel annually can be obtained mechanically from a se- 
lected bog area, and can be air-dried to from 25 to 35 per cent moisture content 
in an ordinary season in Ireland. It Is recommended that such an enterprise be 
initiated by the State, and that systematic drainage of the bog be carried out 
so as to render it fit also for agriculture. 

Seven appendixes dealing with technical and agricultural phases of the sub- 
ject are Included. 

The ‘•know how” of concreting, H. C. Campbell {Nehawka, Nehr.: Shel- 
don Mfg. Co., 1921, 2. ed., pp. 127, figs. 82). — General infoniiutlon is given on the 
methods of construction of a number of common concrete structures, especially 
around the farm. 

Annual report of the Department of Public Highways, Ontario, 1919, 

F. C. Bigos (Ontario Dept. Puh. Highways Ann. Rpi., 1919, pp. 100, pi. 1, 
figs. 10). — This report includes data on the work and expenditures of the Depart- 
ment of Public Highways of Ontario for the year 1919. 

Suction gas plants and engines, W. S. II. Clkoiiorwe (Union So. Africa 
Dept. Agr. Jour., S (1921), No. 4, pp. S17-S35, figs. 8). — General information on 
the theory, construction, and oi»eratlon of suction gas plants and engines Is 
given, together with separate notes on their operation. It is stated that it is 
difficult to learn to run a suction gas plant, and that such a plant is expensive to 
install. It is pointed out, liowever, that such plants are at pre.sent extensively 
used by fanners In South Africa for pumping irrigation water. The economy of 
the plant Is one of Its main advantages, csjieclnlly in the matter of fuel. 

A new hydraulic apparatus for measuring tractive effort, M. W. Polak 
(Meded. Ijandhouwhoogesch. [W ageningni], 21 (1921), No. S, pp. 48, 5. 

fig. 1). — ^Thls report deals with traction dynamometers In general and hydraulic 
and spring types especially. Comparative experiments with different tyixjs 
Indicated tlmt in a comparison of the reliability of similar dynamometers, 
experiments should be made with the two instruments connected Jn series. 
These should yield the same results in several trials, and any marked variation 
in results is taken to indicate the unsuitability of the apparatus. 

Experiments with spring dynamometers showed that they do not indicate a 
lower tractive effort than the actual, as is generally supposed. A now hydraulic 
dynamometer is described, the principle of which Is based upon the relation 
between the pressure upon a liquid and the quantity of it which will flow out 
of an opening of a given size within a given time. The instrument consists of 
a cylinder and piston, with a 10-cm. stroke and diameter, a high-pressure 
rubber tube, and a measuring apparatus. When in operation, ^vater is per- 
mitted to flow under pressure from a small opening into a glass measuring tube. 
The quantity of water flowing into the tube in a given time gives a direct 
measure of the average tractive effort, and duration of time is measured pre- 
cisely as the opening and closing of the tap la automatically controlled by a 
chronometer. 

Oomparative experiments witli hydruullc and spring dynamometers are re- 
iwrted, leading to the conclusion that there is no special traction dynamometer 
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available which can bo used in comparative studies of traction with absolute 
accuracy. In all the instruments studied the necessity for determining maxi- 
mum variations in results was evident. However, the hydraulic instruments 
yielded far better n^sults than those working on the spring principle, and had 
the further advaTitage of indicating the average tractive effort directly. 

Wheel attachments show increased drawbar piill (A(nimofot\ 5 (1921), 
No, 2j pp, 7, 8, 5 ). — In a contribution from the Indiami Experiment Sta- 

tion, the results of experiments on three types of stationary metal shoes for 
tractor drive wheels are briefly i)rosented. One type permitted an increase in 
drawbar pull under difficult conditions of 22 per cent over the ordinary tractor 
wheel. 

lioading bag maize In railw^ay trucks, C. 1*. KoniNsoiv (lihndcHia Affr. Jonr., 
IS (1921), No. t), pp, Jt9S~.W:], /iffs. Jf ). — Jnformatbm and diagrammatic illustra- 
tions are given on the metliods of loading bags of maize in freight cars. 

Stress-strain nieasurciiiciits on films of drying oils, paints, and var- 
nishes, H. A. Nelson (Amrr, Sor. Tcfitinp Materials Pror., 2t (1921), pp. lilt- 
1134, 12), — Metliods and apparatus for making si reSvS- strain measun*ments 

of paint and oil films an? dcscrihc'd, and the results of actual tests are reported 
to show the properties of films and their modification under the influence of 
moisture and temperature variations, light, and other agencies. It was found 
that width of test spe<dmens is not a factor in tlie numerical rc'sults of a test, 
provided the rate at whieh the load is applied is ealeulat(‘d to the same numlier 
of grams per square centimeter of cross-sectional area per minute. 

Duplication of thickness over any considerable area is largely a matter of 
chance. It was found that films of varnish and enamel are more uniform in 
thickness than paint films. 

The ultimate elongation varies inversely, and tiio ultinuite tensile str(?ngtb 
varies directly as the rate of application of the load. (Hirves indicating the 
relation between ultimate tensile strengths and rates of loading showed that 
(1) the slopes of the curves vary directly as the ultimate tensile strength, (2) 
within the most practical working range of from lO.tKX) to 30,000 gni. pc'r 
square centimeter per minute, the relation is practically linear, find (3) the 
ultimate tensile strength fit infinitely slow nites may ho rather easily obtained 
by extrapolation from observations madf» fit lliree or four different rates. A 
rate of loading of lo.tKK) gm. per square centiiiictcr i>(*r niimiti' was found to be 
the optimum for ordinary tests. 

The moisture absorbed liy paint films will vary in amount, depending upon 
the age of Uie film and its composition, tlie maximum found being about 2 per 
cent by weight. Much qualitative evidence was obtained that changes in tem- 
perature alTect the physical properties of films to a considerable extent. For 
testing purposes 25® C. was acxjepted ns a standard temperature for desiccation 
and for the atmosphere surrounding the testing apparatus. 

Studies of actual stress-strain curves of enamel, paint, oil, and varnish mix- 
tures and of rubber for comparison showed (hem to be of parabolic form, corre* 
srmnding to the formula in wdd<‘h y/— strain, .r -stress, and a and n are 

constants depending upon the stage of oxidation attained by the film. The data 
indicate that within experimental error the freshly formed linseed-oil film 
approximates perfect elasticity. They also show that (1) in the presence of 
oxygen the entire process of the appearance of the solid phase when a drying 
oil takes on 8tructu|;e is normally progressive; (2) the highly iinsaturated com- 
pounds in the oil undergo most rapid oxidation; and (3) as oxidation pro- 
ceeds the film becomes more resistant to distortion and generally loses Its high 
elastic property. 
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Tbe paint film xnaj be considered in a similar manner , but the enormous 
surfaces exposed by the pigment and the small interpartiele distances encour- 
age rapid oxidation, with the result that the oxidized solid phase in a few days 
reaches a stage of oxidation which requires months on the part of a Rim of 
ordinary bodied linseed oil, unless under the influence of a catalyst. If the 
paint film ever approaches perfect elasticity and obeys Hooke’s law, it must be 
very early in the stage of oxidation. 

Varnish vehicles are usually so treated during the process of manufacture 
and Incorporation that extensive oxidation of a portion of the vehicle has 
already taken place. Also, the colloidal gums present expose tremendously 
greater surfaces to the oxidizing binder, resulting in higher resistance to dis- 
tortion at au early stage in the life of the film. 

China wood oil exterior varnishes present a variation from the above. There 
appears the same increased resistance to distortion at early stages, and also 
the same accelerated distortion throughout the upward sweep of the stress- 
strain curve. But Instead of breaking off short, the remaining structure, 
which has retained its high extensive properties, having submitted to distor- 
tion to the limit, shows sufficiently high tenacity or structural property to 
resist final rupture. 

“All of the evidence and argument so far presented makes the la-esence of 
any measurable elastic limit in films of highly oxidized linseed oil and any 
paint or varnish seem improbable. At most, the true elastic Ibnit can only 
be that of the most highly oxidized material which wW] attain its* elastic limit 
first.” 

During Investigations of variations In the form of the stress-strain curve, 
increasing evidence was oldained that by abnormal treatment with moisture 
and temperature variations, films can hv'* made to deviate entirely from the 
normal stress-strain curve. 

It is concluded that the amount of distortion to which a film will submit 
before rupturing appears to be a characteristic property depending on the 
c*<»mponents of the film and the stage of oxidation or deterioration, and there- 
fore can not be consid(*red to any extent apart from specific tests. Films of 
common i»aints and varnishes generally lose In ultimate elongation and gain 
in tensile strength as normal oxidation proceeds. Notable exceptions to this 
have been observed, however, in the ease of better grade varnishes, which will 
often hold a very constant ultimate elongation througliout a long period of 
oxidation during which time the tensile strength increases steadily. 

Test of a fan system of ventilation for dairy barns, M. A. B. Keixky 
Euym., 2 (1921), No. 10, pp. 203-206, fiys. 3 ). — One of a ^er'os of studies con- 
ducted during the winter of 1020-21 on a miinher of farm bui filing ventilat- 
ing systems in different States by the Bureau of Fublic Koads, 1^. S. I). A., 
in cooperation with the American Society of Agricultural Engineers and the 
South Dakota Experiment Station, is reported. 

The object of this study was to determine the factors which Infiuence the 

operation of barn ventilating systems. The circulation of air in the barn 

under test was obtained by the use of a fan connected with an electric motor. 
The system was newly Installed by the South Dakota Station and was tested 
during the middle of January, 1921, in quite mild weather. The roof of the 
barn was of the full monitor type. The main part of the barn was protected 
on the northeast and northwest sides by sheds. The windows were 12-light, 
double hung, and were provided with storm sashes on the north and west 

sides. The walls were of frame construction with drop siding on 2 by 6 In. 

studs. The barn was well filled with stock, consisting of 29 mature cows and 
96841—22 7 
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21 Read of young stock. It was found that the total arerage heat produced in 
this bam of 136,700 B. t. u. per hour Is equivalent to the average' heat produced 
hy 45.5 cows weighing 1,000 lbs. each. 

The fan housing enclosed a 24-in. electric fan. The motor was rated at 
i h. p., 850 revolutions per minute, and 220 volts. The outer opening of the 
fan casting was fitted with weighted! shutter vanes. Two small sliding doors, 
11 by 13 in., one above each flue at the point of connection with the fan box, 
provided a means of decreasing the amount of air drawn through the flues. 
It was found that by opening the doors fully the amount of air drawn from 
the stables could be decreased approximately 27 per cent. 

As the total heat lost by ventilation and radiation decreased, the temperature 
inside increased. The average ceilhig temperature for the two days of the 
test was 60.7® F., the floor temperature 47.7”, and the average room tempera- 
ture 49.4”. It is estimated that in this barn 43.7 per cent of the heat generated 
by the animals was lost by ventilation, and 28.5 was lost by radiation. The 
balance minus any leakage loss was available for warming the room. The 
total consumption of electric current for tlie period was 2.3 kw. hours, or at 
the rate of 0.16 kw. per hour. 

Flue-curing tobacco bams and packing house, A. 0. jENffiNOS (Rhodesia 
Agt. J6ur,y 18 (1921), Ro, 5, pp, 529--5SS, pis. S). — This is a revision of an article 
previously noted (E. S. li., 42, p. 489). 

A farm Ice house, F. E. Fogle (Michigan 8ta. Quart. Bui. 4 (1921), No. 2, 
pp. 56-58, flg. 1). — Simple drawings showing the construction of an ice storage 
house are presented. 

Investigation on soil pollution and the relation of the various types of 
privies to the spread of Intestinal infections, I. J. Kliqler (Rockefeller Inst. 
Med, Research Monog. No. 15 (1921), pp. 75, figs. 5) —Investigations are reported 
on the various types of privlt^s in use, particularly with regard to t)»e danger 
of soil pollution and its relation to the spread of intestinal Infections. Si)ecial 
attention was given to the pit and septic types of privy, although other varieties, 
particularly the pail and chemical closets, were also studied. 

Repeated tests were conducted in the laboratory to determine (1) the via- 
bility of the typhoid and dysentary bacilli In soil and in excrement under 
different conditions, (2) their ability to penetrate through columns of soli of 
different porosity, (3) their viability in septic fluids and effluents, and (4) the 
nature of the antagonistic factors in soil and septic material which Influtmce the 
viability of these microorganisms. In the field work various types of privies 
of different ages were examined, particularly with regard to the extent of 
pollution of the soil surrounding these privies, their relation to well pollution, 
and the passage of material from the privies through the soil to adjoining 
wells. 

It was found that the typhoid and dysentery bacilli succumb rapidly on ex- 
posure to an unnatural environment. Both bacilli died out in from one to 
five days in septic tanks. It is thought that the typhoid bacilli may survive in 
solid feces for a period of from 10 to 15 days, while the dysentery baciUi were 
found to rarely survive longer than five days. The para- typhoid bacilli were 
the most resistant members of the group, and the Shiga dysentery bacillus was 
the most sensitive. The survival period of these organisms in soil was greater 
than in either feces of septic fluids and normally varied, particularly with the 
moisture and reaction of the soil, although temperature affected the viability* 
In moist, natural ssil, with a pH value of from 6.6 to 7.4, the typhoid and 
dysentery bacilli were recovered up to 70 days. In the same soil, dry, the 
bacilli were not recovered after two weeks. In moist, acid soils, with a pH 
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value of from 4.8 to 6.4, 90 per cent of ilie inoculate<i bacilli died out within 
the first 10 days. The others survived as long as 30 days. All the organisms 
survived longer near freezing temperature <4® C.) than at higher ones (20 
to 37®). The antagonistic action of soil bacteria on typhoid and dysentery 
bacilli was found to be due largely to the alkaline reaction resulting from their 
metabolism. Specific inhibltlve substances were, however, elaborated by some 
soil bacteria, notably Bacillus fluorescens and B. proteus. 

The spread of pollution from a focal point was found to be limited In scope. 
Typhoid and dysentery bacilli under experimental conditions were not observed 
to si)read laterally to any appreciable extent, although they were carried ver- 
tically through a column of 2 ft. of xmrous soil. In denser soil they failed to 
penetrate througli 1 ft. In the field, where the subsoil was free from pollution, 
either near pit privies or near tile pipes from septic tanks, contamination ex- 
tended downward to a depth of from 3 to 5 ft., and laterally only about 3 
ft. from the bottom of the pit or tiles. It is thought that heavy rains or 
constant dripping of water may cat-ry surface pollution to a depth of 10 ft. 

Pollution of wells i.s concluded to be usually surface in origin. There was 
no correlation between the type or proximity of the i)rivy to the degree of 
contamination of tlie adjacent wells. The purity of the well water varied 
rather with the condition of the well. Driven shallow wells with pumps were, 
as a rule, free from contamination, while dug wells with pumps or buckets 
were generally grossly polluted. Experiments with fluoresciii failed to show 
subsoil pollution of wells from privies, but proved in some instances at least 
the possibility of surface contamination. 

The general conclusion is drawn that in moderately compact clay, sand clay, 
or sandy soil free from cracks, the possibility of subsoil pollution of ground 
water is negligible, provided tlio ground-water level is more than 10 ft. below 
the polluted area. “The pit privy can be used safely in any soil similar In 
character to those studied in the course of this Investigation, provided the 
ground- water level does not rise higher than 10 to 15 ft. from tlie surface, 
lu such soils a pit about 3 ft. deep would be within the limits of .safety if 
properly protected against flies. The cheapness and the relatively little care 
that it requires would recommend it in certain communities. 

“ In lime.stone region.s and In soil where the water table Is near the surface 
the pit privy should not he considered safe. In such localities the Kentucky 
sanitary privy or one of similar design might he recommended. This type 
of privy should have a suflicient storage capacity to allow time for the destruc- 
tion of pathogenic bacilli, approximately five days. If that precaution Is taken, 
there should be very little dangtu* of Infectious material passing from the 
drains to the ground water, especially if there Is a layer of soil of about 5 ft. 
between the drain and the ground-water level. The drain pipe should also 
be placed about 2 ft. below the surface. 

“ In general it should be emphasized that any form of subsoil disposal 
should be designed with a knowledge of the character of the soil and particu- 
larly with due regard to the ground-water level. The vertical distance between the 
source of iwllution and the ground water i.s the significant factor. The horizontal 
distance between the source of pollution and the well is of relatively slight 
importance except when tliere are undergi-ound channels or cracks in the soil.” 

Soil and water pollution, W. A. Hardenbebgh (Pub. Works^ SI (1921) , No. 
37, pp. 497-439). — A summary of the results of studies from different sources is 
given on the pollution of soil and water supplies, from which the conclusion 
is drawn that the type of soil and the depth of the water table are highly 
important factors. It Is further concluded that, with the knowledge available, 
the border-line cases of high water table and unfavorable soil conditions should 
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l>e considered dangerous, and that types of sewage-disposal systems, liable to 
pollute the ground water, should be avoided as much as possible. Shallow 
wells, drawing from ground waters exposed to such pollution, shottld«,also be 
avoided or at least kept under close scrutiny. 

BTTBAL ECONOMICS AND SOCIOIOOT. 

Principles of national economy, T. N. Carver {Boston and London: Qinn d 
Co,, 1921, pp, y/4-775, figs, 18). — ^This is a philosophic discussion of factors of 
national prosperity covering economic institutions, habits and policies of pro- 
duction, exchange, distribution, consumption, and public finance. Various 
reforms are discussed in chapters dealing with labor programs, socialism, com- 
munism, anarchism, tho single tax, the limits of State interference, and con- 
structive liberalism. 

Americans domestic food supply, K. G. Sxerrett {8ci,. Amer,, 126 (1922), 
2^0. 1, pp. 5-7, figs. 9). — The author takes ap inventory of food requirements In 
the United States and the extent to which they are met by home production. 
Statistics are graphically illustrated. 

Report of the Bureau of Economics and Social Intelligence and its pro- 
gram, Louis-Dop (Inst. Jntcrnatl. Agr. [JKome], Com. Verm., Proc. Verb. 1920, 
pp. 415-482). — An outline is given of the pro^iosed plan the annual publiea- 
tion of this bureau, as well as for its monthly bulletin, monographs, bibliography, 
and a vocabulary for e<*onomics and sociology. 

[Farm management investigations] (Note Jersey S(tas. Rpt. 1920, pp. 258- 
264)* — Investigational work along lines of cost of producing farm products lias 
been carried on by A. G. Waller, (‘inployed cooperatively by the New Jersey 
State Experiment Station and the U. S. Department of Agriculture. 

Cost of producing can-house tomatoes. — In addition to some tables which have 
been noted from another source (E. S. R., 45, p. 790), one is included here show- 
ing the cost per ton, 1919 and 1918, in seven groups ranging from $40 or less to 
$130 plus in 1919 and from $14 or less to $40 plus in 1918. 

Cost of producing potatoes. — This brief report is concerned with the cost of 
producing the commercial crop in Monmouth, Salem, and Cumberland Counties, 
N. J., in 1939. The acre cost varied from $185.90 in Monmouth County to $lC5.2d 
in Salem and $179.61 in Cumberland, the yields per acre being 69.5, 48.1, and 
52.58 bbls., respectively. 

Cost of producing truck in Copiah County, 1921, J. N. Lipscomb and 
M. E. Andrews (Mississippi 8ta. Circ. 39 (1921), pp. 4y fiO^- J)* — The gross cost 
of producing one acre each of tomatoes, cabbage, peas, beans, and carrots in 
1921 and the sales from one acre of these crops compared with the seven-year 
average are charted. The days of man labor required for an acre each of a num- 
ber of truck crops are similarly illustrated. Detailed costs are listed for each 
of the crops named showing averages on from 2 to 16 farms in the county. 

The cost of production of farm products, C. Jensen (Clemson Agr, 
Col, 8, C,, Ext, Bui. 49 (1921), pp, 29, figs, 4 )- — This discussion is intended to 
illustrate the usual elements of cost and how to apply them in an analysis of 
the cost of production of Important South Carolina crops — cotton, corn, peanuts, 
and oats. 

A three-year farm mauagemeut survey of truck farms in Gloucester 
County, N. J*, Q. A, Bxllinqs and L. G. Howell (Neto Jersey Stas, Bpt, 1920, 
pp. 266-815, figs. -This is the report on a study of 125 farms in the western 
part of Gloucester County covering three years, 1914 to 1916, Inclusive. A 
record of the year's business on these ^rms, from March 1, 1914, to March 1, 
1915, was obtained, together with an inventory of the farm investment for the 
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beginning and* the end of the farm year. This was repeated in the two 
succeeding years, the records being taken in March or Just at the close of the 
farm y^ar. 

These farms averaged 80.8 acres, of which 53.3 acres were in crops. Twenty- 
two per cent of the crop area was In hay and small grain, 18.6 per cent In field 
corn, 22.2 per cent in sweet potatoes, 16.8 per cent In early tomatoes, 6.1 per 
cvnt In early white potatoes, and the remainder in miscellaneous truck crops. 

Variations in the yield of the four leading truck crops were as follows: 
Tomatoes 254 baskets in 1915 to 307 baskets in 1916, sweet potatoes 184 
baskets In 1916 to 260 baskets in 1915, white potatoes 163 Iwiskets in 1914 to 
188 baskets in 1916, and asparagu.s 57 crates in 1914 to 65 crates in 1915. 

The total annual farm receipts varied from $2,300 on small farms to over 
$4, (MX) on the largest farms. The crop receipts represented 8G.3 per cent of the 
income and the live-stock re('eipts 10.0. The exixiiise for labor was 35.1 per 
(‘ent of the total expense. Oth<T items were 11.1 per cent for manure, 13.7 
per (*cnt for fertilizers, 9 per cent for baskets anti crates, and 9.1 per cent for 
food. The average real estate Investment was $7,850, the oi>erating capital 
amounting to $2,595. Tlie average estimate<l price of land with buildings in 
1914 WHS $97 per acre. On farms where the crop yields were 29 per cent above 
the average in the region, the average labor Income was $1,655. Where crop 
yields were 23 per cent below the average, the labor Income was $528. The 
average labor income for all farms was $904 for 1914, $443 for 1915. and $1,692 
for 1916. Or a decrease of 56 per cent In 1915 and an Increase of 67 per cent in 
1916 from the 3-yeor average. The value of what the farm contributed toward 
the family living amounted to $276 per family averaging about five persons. 

Data are pn'sented In 26 tables with .several illustrative charts and graphs 
and maps of cropping sj^stems. 

Investigations with regard to profits from agriculture in 1918 and 
1919, E. T/ATTb et Ah. (Ann. Apr. Suisfte, 22 {jI021). Xo. J, pp. 2i^)-S07 ) .—In 
summarizing these notes continuing reports on investigntious previously noted 
(E. S. H., 42, p. 688), it is said that the various factors Intluencing profits from 
agricultural enterprises for Switzerland all contributed toward making the 
year 1918 a record one. In 1919 the diminution set in, many branches showing 
decreases in yleld.s simultaneously wdth increased costs of productitui. Two- 
thirds of the 48 7 iK?r cent reduction in returns over those of 1918 Is attributed 
to operating expenses, including labor, and oiie-thlrd to reductions in yields. 

Report on the ottlce.s of agricultural accounting: Results of an Inquiry 
Into the organization and function of institutions of agricultural book- 
keeping in the various countries, E. Hilbao (Inst hifcmatf. Apr, [Rome], 
Com. Perm.., Proc. Verb. 1920, pp. 1^02-^11 ). — A preliminary report is made here 
on information gained thus far as a result of a special iiiqtiiry begun by the 
InteruHtional Institute of Agriculture iu April, 1913. Brief noit^s are submitted 
on tite institutions and societie.s for agricultural accounting in Germany, 
Austria, Denmark, (treat Britain, United States, lliiiigary, Norway, and Sweden. 
The method followed by the Swiss Peasants’ Union is set forth In detail. 

Annual report of proceedings under the Small Holdings and Allotments 
Acts, 1908 to 1910 , for the year 1920 . — Allotments, L. Weaver (Min. 
Agr, and Fisheries [London], Ann. Rpt. Proa, Hold, and Allot. Acts 

[etc*], 1920, pt. 2, pp. — Returns furnished by various authorities are 

presented In this report showing finally that the total number of allotment 
holders In England and Wales, Deceml>er 31, 1920, was about 1,830,000. 

Idund eastoms and tenure in Singa district, J. G. Matthew (Sudan Notes 
md Rec., 4 (1921), No. 1, pp. A large number of claims to ownership of 
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la»d In the Sudan are said to be based upon hereditary descent from members 
of the reigning house, vassal chiefs, and holy men, and on titles derived from 
one of these who had the right of disposing of portions of his own lands. 
These and claims based on titles given- by the Government and others 
are described. Proofs of claims to ownership and the system of inheritance 
are briefly outlined. 

Agricultural and commercial loans, J. B. McDougal (Ann, Amer. Acad, 
Pout and Soo, Sci.^ 99 (1922), No, iS8, pp, 199^203, fig, 1 ), — A tabulation is 
given of loans to ail member banks in a preeminently agricultural State com- 
pared with loans to the largest borrowing bank in the Seventh Federal Reserve 
District and loans to all member bonks in the city of Chicago, including per- 
centages showing the ratio of amounts borrowed to reserve deposits kept in the 
Federal Reserve Bank. The .figures are given at intervals of three months 
beginning July 2, 1920, and including October 1, 1921. the period of greatest 
expansion of credit in the United States. 

The total borrowings for all member biinks in the agricultural States were 
on one date nearly five times tlieir total reserve deposits, while those of 
the largest borrowing bank in the Federal Reserve District at the peak were 
about two and one-half times its reser\e deposit. On October 1, 1921, tbe 
largest borrowing bank in the Federal Reserve Di^^trict v*as iijdebt<Hl to the 
Federal Reserve Bank to the extent of 22 per (*ent of its reserve deposit, 
while the total borrowings for all niemhor hanks in tin' State were per cent 
of their total reserve deposits. 

Furthermore, a chart, showing the percentage comparison of loans by the 
Chicago Reserve Bank to all member hanks in a certain agricultural State with 
those to the largest member bank in the district and to all member banka in 
Chicago, shows that since April 2, 1921, there lias been a great decrease in the 
amounts owed by the city banks, whereas the (urve for the agricultural 
State does not show a proportionate decline. 

Comments on the Federal law^ pertaining to agricultural credit, U. 
GandIa CdBDOYA (Rev,Affr, Puerto JRiro, 7 ( 192D, No. 5, pp. 5- ~Th(W' maes 
are descriptive of the rural-credit system established in Porto Rico under a 
Federal law providing for regional hanks and national farm loan associations. 
Duties of oflicers and agents are outlined, and details of administration are 
set forth. 

The practical r6le of agricultural cr^niit, U. M\i cKArx (1 ?r Apr, vt PiiroJc, 
10 (1921), No, 44, pp, 293-296 ), — A brief historical rfsiime is givcm of legislation 
providing for organized rural credit an<! of the working of the system as 
developed in France up to and including 1020. 

Buies for a sheep stock club cooperative credit society, with shares and 
limited liability (London: Scot, Ed, Agr„ 1921, pp, 20 ). — Rules are prescribed 
for the organization of societies combining the credit of tlieir members, so that 
loans may be made to them for the purpose of taking over and managing the 
sheep stock under regulations of the Boiird of Agriculture and the Scottish 
Land Court 

Insuraatce in agriculture in Argentina, D. B6 kea (Bol, Min, Agr, [Argen- 
Hna], 26 (1921), No, 2, pp, Various types of insurance necessary in 

promoting agricultural industries are described, with examples of each and 
notes on its development in Argentina. A forecast of future development is 
said to Involve the n^essity of exact information as to risks Incurred in 
agricnlture. 

A proposed tax on unimproved land values, S. H. Pattbrson {Ann, Amer, 
Aodd, Pout, and Soc, Sci,, 95 (1921), No, 184, PP- The Ralston-Nolan 
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1)11] proposing a tax of one per cent upon all land values in excess of $10,000 
affords an opportunity for this discussion of the incidence of such a tax upon 
economic rent of land and natural resources, agricultural or other, and for 
emphasising the need of further study to avoid the shifting of taxes. This bill 
is said to place a burden upon the large holder which can not be shifted by 
the owner to the renter or to the consumer in tlie form of higher prices for 
food or other products from the land. It Is said to promise social benefits in 
so far as speculation in land would be discouraged and idle land brought under 
cultivation. 

The valuation of rural property, E. A. Cwi {Rev. Econ. Argcnhmi. 6 
( 1921 ) f No, S6, pp. — This Is a discussion of general considerations 

regarding land values from the point of view of location, rainfall, water sup- 
ply, soil, native vegetation, pos.sibilities of irrigation or drainage, and otlier 
factors. Different bases for valuation, such as crop yields, tuarchase and sale 
price, and assessed value as security are set forth. A study is made of yields 
of wlieat and costs of wheat production in Argentina through a number of 
yeaas, and applying a given formula a valuation presumably applicable to 
wheat land is arrived at, which is, however, very low. The author urges 
painstaking .studies by seminar students in rural economics for the purpose 
of obtaining a reliable census of production year by year and region by 
region which might furnish a basis for the valuation of agricultural land. 

[Wages In] agriculture, A. L. Bowley (In Prices and }V(f{/cs in the Ihrlted 
Kingdom f 1914-1920, Oxford, Eng.: Clarendon Prcsf<: Ncir York: Humphrey 
APlford, 1921 1 pp. 169-17 (>)^ — This chapter, from a volume of the Economic and 
StK'iul History of the World War (British Series), edited by .T. T. Shotwell, 
i»ffers a brief analysis of \Nages and earnings of agricultural laborers in 
England, Wales, and Scotland in 1007. indicating average increases from 1014 
to 1020. A detailed statement is made for all counties in England and Wales, 
1014 ami 1017-1020, .^bowing rates of wages of ordinary agricultural laborers. 

Marketing agricultural products, B. H. Hihuari) (A'ca } ork and i.ondon: 
U, Appleton Co., 1921 pp. Xf’4-d8,9). — Fart 1 of this discussion for college 
student'^ and persons diiwtly conceriie<l with the actual operations of selling 
farm products sets forth the principles underlying marketing processes. Tyi)es, 
methods, an<l agencies are distinguisheii. The main serv ices of the middlemen 
are described. One significant observation is made that tlie claim that there are 
too many middlemen and the suggeste<l remedy resolves itself into a proposal 
to put new middlemen into the idaces of old. It is pointed out that the expan- 
sion of a cooperative company involved in successful integration of marketing 
often really means the assumption of the middlenmn service involving invest- 
ment of capital and employment of labor. It is said that the middleman opera- 
tions are services wliich must be perfornieil economically and well, and that 
scientific information must precede reform, likewise a workable knowledge of 
the business involved should prei^ede the assumption of it on the part of the 
reformers. 

In the discussion of freight rates as a factor in marketing and pric‘es of farm 
products, the mutual advantage of adequate transportation at the lowest cost 
is emphaslised. 

The desirability and practicability of grades and standards, the importance 
of assembling and storing, as well as problems of financing market transactions 
are dwelt upon. Chapters are devoteil, respectively, to the history and function 
of exchanges, terms used and methods of operation, indictment of future 
trading, and its defense. 

Several methods of price determination are discussed. It is said that arbi- 
tration boards will be necessary If we are to have fair prices in place of competi- 
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tive. The author holds, however, that in the case of farm products the pre- 
rtominatlng force is competition, and that in a modified form this is likely to 
hold first place indefinitely. 

He discusses historically the 'agitations at various times of the question of 
an agricultural tariif, as well as the proven effects of protection on wool, sugar, 
wheat, meat, and corn. It is said that “ wages in industry and the prices of 
farm produce are out of balance. Something more fundamental than the passage 
of a tariff act covering the question of an import tux on wheat, meat, and butter 
will have to take place before the balance Is restored, and when it Is restored 
the foreign market for American agricultural products will be a vital considera- 
tion in farm economy.” 

Parts 2 and 3 are devoted, respectively, to reforms through general organiza- 
tions and politics and reforms through cooperative business organizations. 
These are descriptive, sketching briefly the history of such organizations and the 
main issues on their programs. 

A brief list of references is included at the end of each chapter. 

Marketing methods and policies, P. D. Converse {New York: Prcntice-Ilalli 
Inc.t 1^21 i pp, figfi. 10), — Marketing functions and pliysical marketing 

facilities, principally means of transportation and storage, trade channels, 
brokers and sales agents, wholesale dealers, auction sales, organized produce ex- 
changes, and the question of speculation are treated mainly from the viewi^oint 
of marketing farm products. The author sets down a chronicle of attempts by 
the Grange and by various fanners* movements in the field of cooperative mar- 
keting, as well as the organization for commodity marketing among growers 
themselves. Tlie discussion of retail types and methods, trade associations, 
market analysis, and choice of methods of distribution, as through selling 
through a sales company, sales agent, or broker to the wholesaler, the retailer, 
or the jobber, or to the consumer direct, applies in the main to factory i)roduct8. 
It is said that not only must the trend of prices be taken into consideration in 
setting a price but that other factors, sucJi as the cost of producing, competitors’ 
prices, the quality and the reputation of tlie product, tlio customary price, and 
what consumers will pay without a serious falling olY in demand, must be held 
in nilinl. Various price policies are set forth. 

Efficient marketing, T, Mackt.in {ffoard'H Dairyman, 62 {1921), No. pp, 
704t 705, 712, ffgs, 6 ). — This is a discussion of efficient mol hods of marketing 
butter In which comparison is made of practices followed in parts of Wisconsin, 
Minnesota, and Town, where butter is produced by local creameries; in Kansas, 
where it is manufactured by centralizers and marketed under what is known 
as the integrated method; and in New Zealand, where the manufacture is In 
the hands of cooperative federated centralizers. An analysis of costs of operat- 
ing shows a saving of 2 cts. a pound as a result of Integrated marketing. The 
author recommends either consolidation of local plants into fewer centralizers 
or organization of local units into federated systems. Graphic illustrations 
are presented of the production and consumption of condensed milk, butter, and 
cheese by months. 

Price determination and cooperative marketing, ,J. K. Boyle {Cornell 
Countryman, 19 {1922), No. 4, pp. 106, 107). — This is a brief discussion of the 
significance of the farmers* attitude toward price determination through co- 
operative associations, advocating that it be to encourage collective bargaining 
representing the interests of producer, distributer, and consumer alike. The 
author suggests further that farmers* organizations must be concerned with 
the quality and service in the product marketed, Just as trade federations are 
mid to be. 
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Organlasiiig and operating cooperative live-stock shipping associations, 

E. G. Nootse and F. Robotka {Iowa Agr. Col, Ext, Bui, S5 {1921), pp, 16, 
ffg, 1), — Directions are offered and a model form is p^iven for drawing up 
articles of incorporation under the Iowa cooperative law. 

The southern farmer tries cooperative marketing, S. D. Puishell {Ao)er, 
Rev. of Revimos, 65 {1922), No. 1, pp. 59-63, figs. Jf). — Tiie story is told of the 
organization of a tobacco marketing association in Virginia and the Garolinas. 

Farmers’ Market Bulletin {North Carolina Sta., Fannerfi' Market Bui., 0 
{1922), No. Ifl, pp, 8). — This gives the partial list of products which farmers 
have for sale, including also a note in regard to the work of a spwialist in live- 
stock marketing in developing a market for surplus crops through farmers’ 
co<'iperative organizations. 

Milpa agriculture, a primitive tropical system, O. F. (’ook (Smithsn. hist. 
Ann. Rpt., 1919, pp, 301-326, pis. 15). — The system of agriculture described in 
this paper is that characterized by the planting of crops in temporary clearings 
In the tropical forests. A minimum of labor and equipment is required, since 
the clearing is accomplished by cutting and burning. No cultivation is given 
to tlie cr(»p during the growing period. Witli successive plantings in such a 
clearing, the growth of grasses is encouraged, and this finally makes necessary 
a new clearing. It is at beat the agriculture of a nomadic stage of civilization, 
and population is limited by the limited production of food. 

The business man and our agricultural problem, 11. 0. Waixace {Current 
Affairs, 12 (1922), No. SJf, pp. S, Jf, 21, 31, 52). — In this address before the Boston 
Chamber of Commerce it is pointed out that the purchasing power of major 
farm products is lower than at any time in United States history. Congros* 
S'onal action intended to relieve the stringency prevailing for the agricultural 
population, or about 40 per cent of the total, is classified as (1) improvement 
of credit facilities; (2) permissive legislation which will encourage the farmer 
himself to improve methods of markoting farm crops; and (3) assurance of 
free, open, and competitive markets umlcr reasonable Government supervision 
over marketing agencies. Suggestions are made regarding a number of re- 
quirements by the agricnlturnl industry in the way of credit machinery, im- 
provement of marketing methods and reduction of marketing costs, cheaper 
IransiKn’tation, adequate market infonnutiou including studies ef foreign de- 
mands, and research along lines of conservation of soil fertility. 

The Agriculture Act, 1020, I. CoNneij. {Highland and Agr. Soc 
Trans , 5. scr., S3 {1921), pp. 2t-lf2). — The leading provisions oC (he a<’t. consust- 
hig mainly of amendments to the Corn Production Act, 1917, are explained. 

The policy of the Agriculture Act, Doi’ulas {Highland and \gr Fof\ 
Kcof. Trans., 5. ser., 33 {1921), pp. 7-20).- -This article pre.serves a rm>rd of the 
i><^licy adopted in Great Britain as a result of the experiences of the war in 
an attempt to stimulate home food production. 

The new tariff duties {Bui. Agr. [Milan], 55 {1921), Nos. 31, p. [7]; 32, pp. 
[7, 21). — ^The tariff put into effect in Italy July 1, 1021, is briefly discussed, and 
the sclaxlule for agricultural products is given. 

The development of institutions under irrigation, G. Thomas {New York: 
Macmillan Co., 1920, pp, [Xl]+293, pis. 2). — This treat stj is concerned with 
the development of the institutional use of water and other phases of com- 
munal life as dependent upon Irrigation agidculture. Many concrete examples 
are taken from early regulations and agreements I'esulting from conditions in 
Utah, from State laws and certain lawsuits, and other legal complications 
arising out of the use of irrigation water in this region. The Bear River Canal 
is described in detail as the first large commercial irrigation scheme in the 
West and illustrating the difficulties resulting from lack of State or Federal 



596 


EXPERIMENT STATION RBOORP. 


IVol. 46 


control. The history of State and Federal irrigation projects and State assist- 
ance of private projects is then reviewed. 

Hnral reconstraction, H. W. Wolff {London: Belwyn d Blount, Ltd., 1921, 
PP* [5]-f3g5).*^Much information covering agencies and methods of rural 
organization and Improvement In country life In France, Belgium, the Nether- 
lands, Italy, Russia, and Japan, but more specifically in Canada and In the 
United States, Is Included in this comprehensive survey. Particular stress is 
laid upon the importance of agricultural education as the most vital issue on 
the program looking toward rural reconstruction. Secondary emphasis may be 
said to be upon cooperative organlzotlons providing credit for agricultural 
pro<luction and upon profit sharing in agriculture. 

Locating the rural community, D. Sanderson {Cornell Reading Courae for 
the Farm, No. 158 {1920), pp. 415-458, figs. 8). — As this author defines it, a rural 
community consists of the people in a local area tributary to the center of their 
common Interests. Directions are given for mapping a community and deter- 
mining the boundaries of the trade areas, church areas, or school areas, re- 
spectively, of which it may be composed. Examples of unusual communities 
in which the center of interest is shifting and of complex communities possess- 
ing several distinct centers drawing upon a common territory are described and 
mapped. The fact that many Institutions are now attempting to organize their 
work on a community basis is pointed to as indicative of the significance of the 
community in social organization. The clock-system rural index Is briefly 
described. 

A high school social center, history and description of the social and 
recreation ivork of the La Salle-Peru Township High School, J. W. Makbs 
{La Salle. III., 1921, pp. 40, flgs. 21). — ^This school and community center, started 
as a privjite philanthropic project, is briefly described. 

The General Statistical Service and its program, U. Rrcci {Inst. Inlernaih 
Agr. [Rowe], Com. Perm., Proc. Verh. 1920, pp. 586-092 ). — This gives a report 
on the organization of the statistical reporting service of the luternatlonal 
Institute of Agriculture, its statistical publications, and plans for their enlarge- 
ment and improvement. 

Monthly Crop Reporter (U. 8. Dept. Agr., Mo. Crop Rptr., 7 {1921), No. 12. 
pp. 145-164) » — This, the final Issue of this publication, is devoted principally to 
crop statistics for the years 1919, 1929, and 1921 by States of specified crops 
comparing acreage, yield per acre, production, price December 1. and total 
farm value and value per acre on the basis of the I>ecember 1 price. Numerous 
other tabulated reports on acreage, condition, and prices are made. Wages of 
male farm labor in 1910, 1920, and 1921 are tabulated by States. Estimate<i 
farm value of important products and average prices received by producers of 
the United States are reported as usual. 

Weather, Crops, and Markets {U. 8. Dept. Agr., Weather, Crops, and Mar- 
Jeets, 1 {1922), Nos. 1, pp. 1-16, figs. 2: 2, pp. 17-48, figs. 9; 3, pp. 45-64f figs. 5; 
4, pp. 85-88, figs. 2). — This is a new publication combining the Market Reporter, 
the National Weather and Crop Bulletin, and the Monthly Crop Reporter 
hitherto issued separately. A review of weather conditions of the week pre- 
sented in each number, weekly and monthly reviews and statistical Information 
relative to the principal markets for farm products, and detailed reports of the 
crop estimating service form the gi*eater part of the material published. Sta- 
tistical and economic articles on particular commodities or outstanding market 
situations are included in each number. 

No. 2 contains the usual Information as to acreage and estimated production 
of various crops, farm value of Important products, and average of prices 
received by producers of the United States as noted above for an earlier period. 
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The same number contains also annual live stock an<l meat trade reviews. 
Reports on weather conditions are noted elsewhere. 

Report on agriculture In the Netherlands in 1020« F. van Hoek {Dept. 
Landh., Nijv, en Handel [Netherlandsl, VeraHg. en Uvded. Dir. Landh.y No. S 
{J921), pp. LI’^114, fio. J ). — This report, with detailed statistical tables, con- 
tains information previously noted (E. S. R., 42, p. 191). 

AGEICUITUEAL EDUCATION. 

[Agricultural education in Scotland, 1920] i^vot. Bd. Af/r. Hpt., 9 {1920) t 
pp. XXX-XJXVII ). — A growth in numbers attending the higher courses of 
instruction, particularly the agricultural colleges, is noted throughout the coun- 
try. Courses offered and numbers of students in attendance, scope of extension 
work, and training in agriculture and allied occupations provided for ex-service 
men are reported. 

Agricultural education, K. ,1. Macmillan {Union So. Africa Dept. Apr. 
Jour., Jf {1922). No. 1. pp. 2/”25).— This review of the activities of the Depart- 
ment of Agriculture for the rni<m of South Africa along the line of agricul- 
tural education in 1020“2] covers the teaching staff employed, courses of in- 
struction and attendance at the schools of ngricultiire, training for returned 
soldiers, and extension work. 

Learning by the Sniith-Hughcs metliod (Joira Agt\, 22 {1921) , No. 9, pp. 
2r)3-2HC )). — Federal and State funds a\ailable for vocational education in Iowa 
in 1921-22 are set forth. Legislation providing instruction in agriculture and 
home economics is briefly noted, as well as teachers’ training and vocational 
agricultural and home economics courses offered. 

Statistics of cooperative extension work, 1021—22, E. Merritt {IK S. 
Dept. Agr., Dept. Circ. 203 {1922). pp. IH). — A summary is given of statistics 
relating to sources, amounts, and project allotment of funds used and number 
and distribution of persems employed in cooperative extension work in agri- 
culture and home eccnomics, compiled from the approved budget statements 
in which the State agricultural collegc.s have outlined their plan of work for 
1921-22, 

Home economics extension service in Illinois, ,1. Bane {lUinois Sta. 
Circ. 248 {1921). pp. 3-18. pi. /).— The scope of tire fleUl of home economics 
education is outlined, and the organization of the home economics extension 
service, including that of the home bureau, is described. The organization of 
the latter is composed of llu' executive hoard, the advisory council, and county 
and community committees, each coumy home bureau employing a woman 
trained in home economies as an adviser in carrying out Its program of work. 
A suggestive outline of such a program is given. Methods in extension teach- 
ing are said to correspond i<* those where each in(3i\idual of a group shares 
with the others the henetlts of her knewh-dge and experience. The project) 
method Is being apiilied to extension teaching, home projects being commonly 
de.<!iguated in4hls work as home demonstrations. 

Household arts for Junior high schools, D. Snedden {Jour. Home Kaon.. 
IS {1921). No. 7, pp. 289-296).— Foot social case groups suggested as making up 
the girls’ student body of any typical American junior high school are analyzed, 
and suggestions are made as to household arts and related courses which it is 
considered might theoretically be feasible for such a school to offer to appeal 
to each of the groups. 

Working directlous in sewing, L. Grifiin {Ark. Agr. Col. Ext. Circ^. 118 
(1921). pp. 9. figs. 5; 119 {1921). pp. 11. figs. 8; 120 {1921). pp. 6. fig. 1; 121 
{1921). pp. 4 ). — These four circulax's contain working directions for making 
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certain articles and garments required in each year of a four-year girls’ home 
demonstration club course In sewing. 

Kelation of boys’ and girls’ club work to the rural liome and community, 
G. Warren {Jour. Home Econ,, JS {1921), No. 5, pp. It is Intended to 

show briefly how the work provided in homemaking and agricultural clubs gives 
rural boy.s and girls such experience as they can capitalise in their future work 
as farmers and homemakers. 

Poultry keeping for boys and girls, W. G. Krtjm (.Y. Y. Apr. Vol. Junior 
Ext. Bui. 9 {1921), pp. 16, fipa. 9 ). — Instructions for poultry project workers are 
included in this leaflet. 


MISCELLANEOITS. 

Annual Reports of the Department of Agriculture, 1920 (U. S. Dept. 
Apr. Rpts. 1920, pp. V/JI-\-675 ). — This contains the reports of the Secretary 
and heads of bureaus and other administrative officers. The various reports 
are also issued as separates. 

Work and expenditures of the agricultural experiment stations, 1919, 
E. W. Allen, E. R. Flint, and J. I. Schulte {U. Dept. Apr. [Rpt.] Work 
and Expenditures ipr. Expi. Stas., 1919, pp. 9 ^). — This report consists mainly 
of a discussion of the activities of the stations and the use made by them of the 
funds granted by the Federal Government under the Hatch and Adams Acts, 
including the usual detailed statistics comxflled from official sources ns to the 
organization, revenues, additions to equipment, and expenditures of the stations. 

The total income of the experiment stations for the fiscal year ended June 30. 
1919, was $7,192,912.41, comprising $715,287.99 derived under the Hatch Act, 
$710,125.93 under the Adams Act, $190,000 from Federal appropriations for the 
insular stations, $2,734,089.20 from State appropriations, $398,795.01 from fees. 
$1,439,817.92 from the sale of products, $491,551.75 from miscellaneous sources, 
and $688,058.53 carried over as balances from the previous year. 

The estimated value of additions to the equipment of the stat'ons during the 
year was $960,827.70, of which $433,094.20 was for buildings. 

In the work of administration and inquiry the stations employed 1,881 per- 
sons, of which 944 were also members of the teaching staff of the colleges, and 
410 assisted in the various lines of extension work. During the year the stations 
published 1,285 annual reports, bulletins, and circulars, aggregating 25,046 pages, 
and these were distributed to 959,008 addresses on the regular mailing list. 

Report of the director for 1921, E H. Jenkins {Connecticut State Sta. 
Bui. 232 (1921), pp. 18). — This report briefly summarizes the work of the station 
during the year ended October 31, 1921. 

Annual Report of New Jersey Stations, 1920, J. G. Lii'MAn et al. {New 
Jersey Stas. Rpt. 1920, pp. XXXH-^SIO, pis. 23, ftps. 63). — ^Thls contains the 
organization list, a financial statement for the fiscal year ended June 80, 1920, 
a report of the director on the work and publications of the year, and depart- 
mental reports, the experimental features of which, not previously reported, 
are for the most part abstracted elsewhere in this issue. An extensive report 
of the division of extension in agriculture and home economics, containing con- 
siderable data pertaining to demonstration work, is also Included (pp. 161-247). 

Quarterly Bulletin of the Michigan Experiment Station, edited by E. S. 
Shaw and E. B. Hill {Michipan Sta. Quart. Bul.f 4 (1921), No. 2, pp. 
flps. 11), — In addition to articles abstracted elsewhere in this issue, this number 
contains the following : More Alfalfa, by J. F. Cox ; The Opportune Time to 
Sell Cash Crops, by H. B. Killough ; Fall and Winter Care of Pullete, by W. B. 
Kewlon ; and Wood In Silo Constructioi^ by G. A. Garratt. 



NOTES 


California UniTersity and Station. — In accordance with an act of the last 
legislature, a commission of agricultural education has been appointed by the 
governor to formulate the needs of agricultural teaching and research in Cali- 
fornia and report to the next legislature. This commission consists of A. C. 
Hardison, who succeeds the late G. Harold Powell, G. H. Hecke, H. A. Jastro, 
Senator S. C. Evans, Mark Grimes, H. N. Wilson, and Dr. Elwood Mead. 

Charles S. Bisson has been appointed professor of chemistry at the Davis 
branch of tlie College of Agriculture. 

Felloivships of the Crop Protection Institute. — The Croj> Prottxition Insti- 
tute of the National Research Council is planning to offer two fellowships of 
$2,500 each, in order to promote original research relative to the fungicidal 
and insecticidal properties of sulphur and the effects of sunlight, temperature, 
and moisture on its action. Training in chemistry and plant physiology is a 
prerequisite, and candidates should have demonstrated ability to undertake 
res(«arch projects of a liigh type. 

Agricultural Education in Canada. — < 'onstruction is under way for the 
memorial hall of the Ontario Agricultural College. This will be an auditorium 
building of Guelph limestone, capable of seating 1.200 persons and costing 
about $100,000. 

Tlie Honorary Advisory Council for Sclent itic ami Industrial Research of 
Canada has made a grant to the department of chemistry of Macdonald Col- 
lege for an investigation of soil acidity. The various methods proposed for 
the measurement of soil acidity will be compare<l. surveys in Quebec will be 
carried on, and the relation of acidity to crop grow’th will be studied wdth a 
view to deciding whether full or partial correction of acidity should be 
fittcmpted in soils devoted to specific crops or crop rotations. 

Brazilian Division of Meteorology. — The work of the Brazilian Division of 
Meteorology and Astronomy has been dividc'd, the meteorological work being 
organized as a separate division under the direction of Dr, Sainpaio Ferraz. 
This division will (?ontinue the climatological work begun in 1000, establishing 
a forecast service for central and southern Brazil, an agricultural meteorologi- 
cal service, and a special seiwice of rains and floods, and will carry on numer- 
ous other investigations and undertakings. 

Necrology.*— Giacomo Luigi Ciamlcian, senator of the Kingdom of Italy and 
professor of the University of Bologna, died January 2. Professor Giamlcian 
was widely known for his studies in many departments of science, but espe- 
cially In plant chemistry in which he made important contributions to our 
knowledge of the nature and constitution of substances produced by photo- 
synthetic processes in the vegetable organism. Nature summarizes his work 
in this field as follows : 

** In conjunction with Ravenna, Ciamician studied the effect of the introduc- 
tion of various natural organic products Into plants, with the view of deter- 
mining their fate, or their influence on the life history or development of the 
plant. They showed that plants will tolerate and utilize glucosids, such as 
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aniygdalin. salicin, and arbutln, but will quickly die when the aromatic cou- 
stituents of these glucosids are separately introduced. They found that plants 
are capable of transforming saligenin, benzyl alcohol, and vanillin into gluco- 
aids, saligenin, for example, being converted to salicin. They studied the effect 
of the inoculation of pyridin, piperidin, and pyrrol derivatives on the formation 
of alkaloids ; they found that the amount of nicotln in the tobacco plant could 
be considerably increased by the iutrodoctlon of dextrose. Their results lent 
support to the view that vegetable alkaloids have their origin in amino acids, 
and that bases, such as lysin and ornithin, formed from amino acids- are 
utilized by plants in the synthesis of alkaloids.” 1 

New Journals. — Revue de Botanique Appliqu^e et d' Agriculture Coloniaf^e Is 
being published quarterly by the Laboratory of Colonial Agronomy in Paris. 
It is expected to confine the Journal to original articles dealing with tropical 
agriculture, colonial horticulture, phytopathology, and colonial forests and 
woods. The initial number consists mainly of an account of the organization 
and work of the laboratory since the end of the war, an article dealing with 
camphor-producing trees, and a note on a disease of agave. 

Poultry Science Is being published semimonthly by the American Association of 
Instructors and Investigators in Poultry Husbandry, replacing the Journal of 
the American Amxnaiiou of Instructors and' Investigators. The first number 
contains articles on The Dlfferentiid Diagnosis of Diseases of the Head of 
Fowls, by J. R. Beach; Body Temperature of Newly Hatched Chicks, by L. E. 
Card ; and Comparative Stmly of the Body T€ini)erature of the Different Spe- 
cies and Some Representative Breeds of Poultry. — A Preliminary report, by 
F. M. Fronda, together with the report of the secretary treasurer for 1921, min- 
utes of the annual meeting, etc. 

Acta Zoologica, described as an international organ for all branches of 
zoological science except purely those descriptive and systematic, is a quarterly 
Journal issued at Stockholm with Nila Holmgren as editor and an interna- 
tional board on which are about 11 representatives from the United States. 
It is expected to give special attention to mori)hology, histology, embryology, 
paleontology, physiology, and exi>erimeutal and general zoology. 

Bollcttlno della Sooield ItaUana per lo Studio della Aliment ax tone is being 
issued for the presentation of original articles and abstracts on food and 
nutrition. The initial number contains articles dealing with the nutrition of 
nursing infants, a study of the composition of the maize kernel, and experi- 
ments in the pre.servation of eggs. 

Boletim de AgricuHura is a quarterly, published by the Agricultural and 
Forestry Service of Portuguese India. The initial number contains a discus- 
sion of agricultural problems in the region, and numerous short articles by 
members of the staff. 

The Department of Agriculture and Industry of Salvador has established 
Revista de AgricuUura Tropical as Its oflEicial organ. The initial number con- 
tains an original article on Jaragua Zran (Cympogon rufus), several shorter 
articles, reprinted matter, etc. 

The Biologische Eeichanstalt fUr Land u. Fortwirthschaft, Berlin, Dahlem, 
lias begun the publication of Nachriohtenblatt fur den deutsohen Pfianzen- 
schutxdienst as a monthly bulletin of information for the plant protection 
service. 

Kotulae BntomoUffioae is being published quarterly by the Entomologieal Club 
of Helsingfors, Finland. The Initial number contains several original artL 
elea, abstracts, necrological notes, etc. 
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The conception of the field and content of the subject of agricul- 
ture has steadily unfolded and expanded. As now understood it 
relates not merely to the industry of production but to the business 
side; and it includes not merely a means of livelihood but a method 
and condition of living. For economics is seen to have a very funda- 
mental place in determining the course and the adequacy of agricid- 
tural production, and the farm home constitutes an integral part of 
the farm enterprise. If there is to be full rural progress its pi’ob- 
lems can no more be ignored than the difficulties which beset the 
farm crops or the pests tluit menace the farm live stock. 

I'hese propositions are generally acknowledged, yet it has some- 
times appeared as if organized efforts to aid the farmer's wife liad 
lagged behind those for the benefit of the farmer himself, just as 
frequently all sorts of outdoor improvements have preceded the 
renovation of the farm kitchen. In i)articular, the impression seems 
to 1)6 somewhat widespread that the agricultural experiment stations 
have busied themselves almost exclusively with problems outside the 
home. Doubtless this is measurably true, and with limited funds and 
other handicaps it is not surprising that attention has been concen- 
trated primarily upon the problems of prodiuition. At the same 
time the fact remains that considerable has been accomplished and 
much is at present under way of direct intei est to the farm household 
and to home economics workers. 

The extent of this activity is not always realized. In part it is 
a direct effort, the stations deliberately entering the field of home 
economics, and in part it is more or less incidental to other work. 
It has come about quite naturally from the fact that the problems 
of agriculture and home economics are often allied, that the basic 
principles of human and animal nutrition are essentially alike, that 
discoveries along several other lines of agricultural inquiry may 
have an important bearing on home economics, and that above all, 
home economics involves the utilization of agricultural products. 

Station work on lines related to food and human nutrition has 
been, in fact, well-nigh contemporaneous with the stations them- 
selves. It will be recalled that the first director of the Office of Ex- 
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periiiaent Stations, Prof. W. O. Atwater, was conspicuous for his 
pioneer studies in the field of human nutrition. Largely through 
his efforts the stations were specifically authorized in 1894 to include 
the study of the food of man in their inquiries, and a small ap- 
propriation was made to enable the department to cooperate with 
the stations in investigations on the nutritive value of the various 
articles and commodities used for human food. The prosecution 
of this inquiry was asvsigned to this Office, and active cooperation 
was begun with several stations as well as with other institutions. 
This cooperation continued in some cases for many years, and one 
ultimate outcome was the development of the w^ell known activities 
of the Office of Home Economics. 

Another early point of contact of the stations was through control 
work on foods and dairy products. In several States the analyii(*al 
and in others the entire regulatory activities were entrusted to tlie 
stations, and in a number tins is still an important branch of their or- 
ganization. 

Of recent years the interest of the stations in this subject has 
been more active, although funds have not always been available 
to enter upon it. Still, the current classified list of projects carried 
on by the stations contains 04 projects under the specific heading of 
Foods and Human Nutrition. No less than 24 of the stations, or 
practically half of them, are represented in this list. These projects 
are subdivided under food preservation, milling and baking, storage, 
and miscellaneous studies; and in addition 75 others may be noted us 
having an important bearing on, or possible application to, some 
phase of home economics work. 

Historically, attention to this subject began with food and nutri- 
tion. Largely the work of the stations has held to that field, because 
here the problems were more definite and they most frequently 
crossed the lines of other station work. But the scope of such nutri- 
tion work has greatly broadened, taken up in part for itself and in 
part due to the fact that the principles and facts developed often 
relate to the human as well as the strictly agricultural side. In 
other branches of home economii^s the research features are as yet 
not so definitely defined. 

The data on the composition of materials used for human food will 
be recognized as having come in very large proportion from the 
laboratories of the experiment stations and this Department. Spe- 
cial studies have shown the value of these materials in human nutri- 
tion, and their suitability or unsuitability to meet physiological needs. 
This is true of such standard products as wheat, in relation to which 
the former view of constituting a complete food has been reversed 
by many experiments with various kinds of animals. The dietetic 
value of green vegetables has been explained, and considerable at- 
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tention has been given to the composition and qualities of meats as 
influenced by feed and other factors of production. 

It is only necessary to recall the large amount of study upon dairy 
products to understand Uiis dual relationship and the extent to Mdiich 
the station investigations have l)een fundamental to human nutrition. 
The whole subject of milk supjdy, not only its production, (juality 
and the factors whicli affect its composition, but its purity, detection 
of adulteration and additions or treatment, its cleanliness, whole- 
someness, sources of contamination, dangers to liealth, and many 
other points, constitutes a very large chapter in the work of the sta- 
tions extending almost from their beginning. The same is true of 
various other dairy products. 

The essential qualities of cereals for human use, the conditions of 
production which influence the suitability of flour to different pur- 
poses, and factors involved in bread making have long been the sub- 
ject of extensive investigation. 

During the war several stations studie<l the economy of the more 
staple foods and made specific reccmimendations for substitutes, 
while others developed methods for using certain of the non-saccharin 
sorghums or for the pre[)aration of special food products. For ex- 
ample, as a result of its studies the Washington Station devised a 
process for the pi’eparation of gluten retaining its normal qualities, 
for mixing with flour or making gluten bread, wlrich it patented and 
dedicated to public use. 

While these studies were not necessarily made from the primary 
standpoint of home economics, they lune contributed in no small 
measure to the fund of scientific and practical knowledge in that 
field. On the other hand, the energy determinations of foods l)y the 
bomb calorimeter, digestion exi>eriments, dietary studies, and the 
more recent studies on vitamins, have had a most direct relationship 
and have been prosi'cuted with that end quite largely in view. 

The latter have come to form a quite conspicuous feature of the 
station work, and historically the stations liave had a leading part in 
developing the modern vitamin conception. It was foreshadowed by 
the work of Osborne and Mendel on the chemistry of plant proteins, 
started essentially as a problem in animal nutrition, from which came 
as a direct outcome a realization that in addition to the carbohydrate, 
proteins, fats, salts and water hitherto deemed sufficient to supply all 
nutritive needs, at least two other “determinants” are necessary for 
successful nutrition. While this work was going on, similar con- 
clusions 'Were being reached from a slightly different angle of ap- 
proach at the Wisconsin Station. 

The work thus begun a decade ago has gone steadily on, and much 
of our present knowledge of vitamins can be traced directly to these 
stations. From the Connecticut State Station have come systematic 
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studies of the distribution of vitamins A and B in plant and animal 
materials, and of their physical, chemical, and physiological prop- 
erties. One of the most successful attempts at concentrating and 
isolating vitamin B has been made at that station in work that is 
still in progress. The question of the necessity of preformed carbo- 
hydrate and fat in the diet has also been made the subject of in- 
ve-stigation, and it has been found that rats, when fed rations in 
whi(‘h the amount of fat and carbohydrate, respectively, has been 
reduced to traces only, but with all the other constituents, including 
vitamins in optimal proportions, have grown to adult size at normal 
and in some cases more than normal rates. In similar experiments 
in which both fat and carbohydrate were present in traces only, the 
diet consisting chiefly of proteins, rats have grown at more than 
normal rate up to 22.1 grams weight, but subsequent growth has been 
much slower, leaving the final outcome uncertain. 

From the Wisconsin Station have come studies of the dietary de- 
ficiencies of different articles of food' leading to the generalization 
of the supplementary dietary relationship between leaf and seed as 
contrasted with seed and seed. At that station the interesting sug- 
gestion has been developed of a relationship between yellow pigmen- 
tation and the presence of vitamin A. Although this relationship 
has l^en questioned by other investigators, further studios at the 
station have given sufficient instances of apparent correlation be- 
tween vitamin A and pigmentation to indi(*ate some chemical or 
biological relationship, the exact nature of which is still unknown. 

This theory has aroused the interest of farmers, particularly as 
affording a plausible explanation of the superior nutritive value of 
yellow over white corn, and at several stations projects are under 
way further to test this view in cattle, swine, and poultry feeding. 
Evidence has already been obtained at the Kansas Station of better 
egg yield on yellow than on white corn. This has further justified 
the housewife in her instinctive belief that eggs with deep yellow 
yolks are ‘‘ richer ” than pale-yolked eggs. F urther work along this 
line may be expected to bo of direct value in affecting the choice of 
food materials in both human and animal nutrition. 

The earliest vitamin studies showed the importance of milk as a 
source of vitamins, and it is perhaps in connection with this most 
important item of food that the work of the stations has been of the 
greatest value to human nutrition. With increasing knowledge of 
the properties of vitamins and of their significance in nutrition, the 
desirability has become apparent of increasing to the greatest pos- 
sible extent the vitamin content of milk and of preventing its 
destruction in the various processes to which milk and its products 
are subjected* These problems are of interest alike to the producer 
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and to the consumer. Investigations at the Wisconsin and Minne- 
sota Stations have shown that the Iced of the cow is a very large 
factor in the relative antiscorbutic pobmcy of the milk produced. 
Summer pasture milk may have three times as much of vitamin C 
as that produced in winter by (‘ows fed largely on dried grains and 
hays. 

This work has been extended at the Minnesota Station to a study 
of the influence of the feed of the cow upon the quantity of vitamins 
A and B in the milk. In a re<'ent report of this investigation the 
conclusion is drawn that, as in (lie case of vitamin C. the content of 
vitamins A and B in cow’s milk is entirely dependent ui)oti their oc- 
currence in the ration, but, that this does not necessarily imply that 
access to open pasture ahvays assures a ration rich in vitamins. 
“ Stall-fed cows will produce a milk rich in vitamins provided their 
j'ation consists of a proper combination of grains and leafy foods.” 
It is thus seen that fresh cow’s milk may be rich or poor in vitamins, 
depending upon the conditions of feeding, and at a number of stations 
(Kansas, New^ Yoik (’onielU and Wisconsin) projects arc under 
way to test the effects of vitamin-defiedent rations and of various 
supplements to these rations on the milk of dairy cattle. Similarly, 
it may be inferred that human milk may be rich or poor in vitamins, 
depending upon the diet of the mother, Osborne and Mendel report 
that human milk is no richer than cow’s milk in vitamin B. TTnless 
careful attention is given to insure that the diet of the mother con- 
tains the optimum amount of vitamins, it is quite possible for breast 
milk to be lower in its vitamin content than fresh cow’s milk. 

The stability of the vitamins in milk under the conditions of 
pasteurization, and of the preparation of condensed, evaporated, 
and dried milk has also been made the subject of considerable study 
at two or three stations, notably Wisconsin and Minnesota. These 
studies have shown that with the exception of vitamin C, the treat- 
ment to which the milk is subjected in the ordinary processes of 
pasteurization and drydiig does not destroy the vitamins, and that in 
the case of vitamin C there need not be extensive destruction if 
the proper method be employed. Unsweetened canned milk, evapo- 
rated ” milk, has been found at the Wisconsin Station to be almost 
devoid of vitamin C owing to the rigorous heating that has to be 
employed in the process. It has been reported from the Connecticut 
Station that rats have been grown from early age to full adult size 
for more than a year on dried whole milk powder, corn starch and 
lard, thus indicating no appreciable destruction of vitamins A and 
B in the drying process. A comparison at the Wisconsin Station 
of whole and centrifugal skim milk has shown that in the latter 
the amount of vitamin A is only one-tenth or less of that in whole 
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milk. This should be taken into consideration in the use of skim 
milk powder and the so-called filled milk (evaporated skim milk to 
which vegetable oil has been added) for children. 

The advent of dried milk has been of considerable significance in 
home economics nutrition work, and the stations are solving some 
of the problems that have arisen in connection with its use. With 
the realization of the many advantages that may be claimed for it 
has also come the knowledge of its possible limitations and the 
necessity of being able to distinguish it in its reconstructed or re- 
constituted form from fresh milk. An elaborate inquiry into the 
physical and rhemical constants of various forms of reconstituted 
milk has just been reported from the Minnesota Station, and in con- 
nection with this work nutrition studies are being conducted, to- 
gether with experiments on the factors influencing the keeping quali- 
ties of milk powder. 

One of the many uses to which milk powder has been found to 
be adapted is the manufacture of ice cream. The Oklahoma Station 
has shown that niilk ])()wder and condensed milk make a firmer ice 
cream of superior keeping qualities. Ice cream studies from various 
points of view arc also being conducted at the Missouri, Indiana, 
New York Cornell, and Vermont Stations. 

The question of the keeping qualities of butter has assumed new im- 
portance since it has become evident that other changes more serious 
from the standimint of nutrition than the development of off-flavor 
may result from storage. At the Minnesota Station the effect of stor- 
age on the content of vitamin A in butter is the subject of one project, 
and at Connecticut the effect of heating on vitamin A in butter is 
under investigation. Both projects are of particular interest in 
Iniman nutrition. 

An interesting study of the nutritive value and tolerance by 
children of milk of different kinds and richness has been underway 
for some time at the Vermont Station. Young pigs are used as 
laboratory animals, being taken from the sow when two days old 
and fed by bottle with cow’s milk of different fat content or with 
condensed milk, milk powder, or evaporated milk. Specimens are 
slaughtered at the beginning of the experiment and when the weight 
has doubled, quadrupled, etc. Analyses are made of the blood, in- 
ternal organs, liver, etc., and the stomach is removed and its capacity 
determined. Some of the animals are after a time put back with 
the sow, while others are kept until they can be put on regular feed. 
In general the animals fed whole or evaporated milk have not made 
gains equal to those left with the sow. Wliole milk has proved 
superior to evaporated whole milk, but animals started on the evap- 
,|orated milk and then put on the regular feed have made fine healthy 
pigs. 
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The projects above meiitioncd by no means exhaust the inventory 
of station work on milk and dairy products which have an appli- 
cation to human nutrition. They are selected rather to emphasize 
the contribution of the ex])eriment stations to what has been aptly 
called the newer knowledge of nutrition. Other important phases 
of this newer knowledge which are receiving attention at the stations 
are the composition, constitution, and properties of proteins, especially 
those of ripe seeds and grains, and their relative efficiency in nu- 
trition, the determination and signilicance of the amino acids result- 
ing from the hydrolysis of the proteins contained in seeds, grains, 
grasses, feeds, and foods, the acid-base balance in animal nutrition, 
factors influejicing the normal rate of growth of domestic animals 
and the effects of arresbid development, and the mineral metabolism 
and mineral requirements of animals. 

While it would be stretciiing the point to say that all of these 
projects have a direct bearing on human nutrition, the connection is 
closer than might at first seem ajiparcnt. As an illustration of this 
work may be cited the sludies of dietary factors influencing calcium 
assimilation by the dry and hudating goat. On a basal grain ration 
and salt or on this ration jdusoat straw a negative calcium balance was 
established, while on the same ration supi)lemented by green oats, 
both in the fresh and dried state, an increase in calciniu retention 
took place. The administration of cod liver oil likewise changed 
the negative calcium balance to positive. These observations are of 
interest to the farmer in affording further evidence of the value 
of greeu feed, and to the stmlent in human nutrition in suggesting 
a clue as to one factor at least responsible for the failure of a calcium 
retention and the development of rickets. 

Turning from the subject of the fundamental requirements of 
nutrition to the materials^ with wliich these requirements are satis- 
fied — foods, a survey of the station projects sliows mu- h work along 
the lines of food ])roduction and utilization, and food preservation in 
the home. The one staple article of food wliich has received the 
most attention from the produ tion to the consumption end is wheat. 
The requirements for bread making are a fundamental consider- 
ation for the producer and the housekeeper alike. 

At no less than seven stations work is in progress on the compo- 
sition of wheat with reference to its milling and baking qualities. 
Exceptional opportunity along these lines is afforded in Minnesota 
where the State Department of Agriculture has installed an experi- 
mental flour mill said to be the most complete in the world, with a 
member of the station staff serving as director and devoting consid- 
erable time to the study of wheat flour grades and the physical 
100206—22 2 
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chemistry of bread making. In one of the latter’s most recent con- 
tributions on the subject, a stiidy of the buffer action of water ex- 
tracts of flour, he has presented evidence that extracts of high grade 
flours are buffered less than the extracts of lower grades, and that it 
consequently requires less acid to bring the H-ion c oncentration of 
a high grade or patent flour dough to the optimum for bread pro- 
duction than is required for a low grade flour. He concludes that 
possibly some of the difficulties experienced in making satisfactory 
bread from the lower grade flours may be due to failure to obtain the 
optimiun H-ion concentration. This illustrates one of the many 
instances of the appli(‘Rtioti of the principles of physical c hemistry 
to food preparation. 

Another interesting phase of this subject which is beginning to 
receive the attention of research) Avorkers in home economics, and in 
which there might well be more coo])eration betAveen station and 
home economics Avorkers, is the colloidal chemistry gf emulsions. At 
the Minnesota Station a study is being made of emulsions as illus- 
trated by cream and butter. The former is considered to be an 
emulsion of the oil and wafer type, and the latter of the water and 
oil type. An explanation is being sought for the transformation on 
churning of one type of emulsion into the opi)osite type. This sug- 
gests the question as to what type of emulsion is being dealt with 
in making mayonnaise dressing and under what conditions the most 
perfect emulsion can be formed, and dout)t]ess has application to 
other practice in cookery. 

Canning is a method of food preservation in Avhich application 
needs to be made of modern scientific principles. The ])rocess relates 
to both keeping quality and freedom from deleterious products. In- 
terest in the development of safe methods of canning fruits and 
vegetables has been actively aroused as the result of the several out- 
breaks of botulism from both home and cojnmercially canned prod- 
ucts. While the chief work has as yet been done in other than the 
station laboratories, partly on account of the cost of equipment for 
such work, a number of stations are engaged in such investigations, 
among them being Missouri, California, Colorado, Massachusetts, 
and Iowa. The condensed statement of the Iowa project will show 
briefly the scope of such work: “To determine the organisms more 
frequently associated with the deterioration of canned products, the 
thermal death point of these organisms, the relationship existing 
between the hydrogen-ion concentration and the thermal death point 
in order to determine the most favorable composition of all materials 
for canning.” 

The Massachusetts Station has an extensive equipment for can- 
ning and is studying the effect of continuous, fractional, and pressure 
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methods of sterilization upon microorganisms, and attempting to 
determine the medium temperature between that required for sterili- 
zation and that which will injure the qualities of the product. The 
bacteriology of canning is being studied at the Kansas Station. S]>e- 
cial studies have been made at tlie California and Michigan Stations 
of the thermal death point of BacUhis bofulmuH under various can- 
ning conditions. The Illinois Station is engage<l in extensive work 
on various phases of the botulism problem, including methods for 
differentiating types A and B toxin in foods, the preparation of 
botulinus antitoxin, the distribution of B. hotulhvus in nature, the 
occurrence in food materials, and the heat resistance of its spores. 
In the latter project the home economics department of the univer- 
sity has cooperated in baking tests with food materials artificially 
inoculated with the organism, to determine resistance to the tem- 
peratures attained in cooking. 

One form of .fruit utilization, the making of jelly, is being put 
upon a scientific basis re<|uiring the help of many agencies. The 
problem of successful jelly making depends essentially upon the 
j)ectin content of the fruit, and this in turn is influenced by the 
stage of ripeness of the fruit. (V)nsequently, studies of the factors 
involved in the ripening of fruits, the chemical composition of fruits 
during development under varying conditions of treatment, and 
special studies on the nature and properties of ))ectins under w^ay at 
several stations are of direct interest to home economics workers and 
may be expected to yield results of direct application in jelly making. 

The California Station has contributed valuable information on 
methods of canning and preparing jellies and preserves, on the 
preservation of fruits by cold storage, and on the dehydration of 
fruits and vegetables. While these projects have been concerned 
more particularly wdth large scale prodiu^tion, many of the prin- 
ciples involved are of direct application to household preservation 
and utilization of fruits. Similarly many other projects on widely 
varied subjects may furnish useful contributions to home production 
of food products. Among these may be cited methods for the prepa- 
ration of sorghum sirup developed at the Minnesota, Missouri, North 
Carolina, and Wisconsin Stations, and for sugar beet and apple 
sirup (Idaho), peach sirup and jam from cull peaches (New Jersey), 
the utilization of muscadine grapes (South Carolina), and the 
preparation of vinegar by the use of pure cultures (Iowa, Michigan, 
and Washington). 

Station work outside the field of nutrition is comparatively meager. 
There are, however, a number of projects dealing wdth the quality 
in wool, among them one at the Wyoming Station on the effect of 
rationi containing a high percentage of sulphur upon wool fiber. 



610 , EXPERIMENT STATION RECORD, tVotiS 

In rural engineering, the principal work bearing on this subject deals 
with the farm water supply, sewage disposal, and sanitation, with a 
single project on farm structures which includes the farmhouse. 
Several stations have listed projects on insects infesting stored prod- 
ucts, and on insects injurious to human health and comfort. 

Economic studies are also not numerous and center quite largely 
aroimd questions of marketing. Mention may be made of (lie studies 
of the I’etail distribution of food in progress by the Wisconsin Sta- 
tion, the survey of consumer’s cooperative associations by the Massa- 
chusetts Station, and a study of the balance of trade in food products 
in two counties of Massachusetts. The Missouri Station has under- 
taken inquiries as to the cost of the family living on the farm and 
the standard of farm living as a factor in cost of production. Some 
of the projects in rural sociology as to the movement of the farm 
population, rural schools and churches, and rural community life 
are likewise, of much interest from the home economics point of view. 

In a considerable degree, therefore, the studies referred to and 
many other lines of work of the experiment stations are helping to 
supply the background and contributing to the science of home 
economics. There is opportunity for enlargement but it is import- 
ant to take full account of what is being done in making plans for 
future development. For one thing it may help to clarify the field 
of actual research and experimentation, as distinguished from teach- 
ing and the introduction of better practice. One of (he things es- 
sential to progress and to preparation for greater research activity 
is a clear view of the field, some of the leading lines of pro1)lems em- 
braced in it, and points of contact with other agencies and fields of 
inquiry. 

Home economics studies, as far as they relate to (he nutrition of 
infants, children, and adults, must reach over into or take account of 
the manner of production so far as relates to quality, adequacy, suit- 
ability. On the other hand, the experiment stations in their legiti- 
mate work will inevitably be led over into the home economics side, 
not alone as a large element in utilization, but through the close rela- 
tionship of the fields and the similarity of problems. As soon as 
principles of home economics are involved and fundiunental research 
is entered upon, the association becomes particularly apparent and 
close, so far as relates to food supply and utilization. 

Undoubtedly the home economics outlook will be imjmrtant in 
guiding and developing special investigation, as the agricidtural out- 
look has been in focusing inquiry in that field. There would seem 
to be considerable opportunity also for profitable cooperation in 
yrhich the home economics department would join with the experi- 
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ment stations in certain types of agricultural investigation, as for 
example, in the development or testing of products, their effective 
utilization or special adaptations, 'fliis has been done in a limited 
way in the past, especially in testing the qualities of experimental 
products, but the opportunity has probably not been fully utilized. 

Recognizing what has been done, the results and methods which 
have teen developed, the need is for supplementing these by other 
types of research so as to extend and round out the field for home 
economics inquiry. The chief difference tetween it and agricultural 
research lies in the direction it takes, the application of the findings, 
and the sj)ecial viewpoint of the home as distinguished from the 
farm. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


AGEICULTUEAL CHEMISTEY-HAGEOTECHirT. 

A manual of selected biochemical methods, F. P. UNDEimiix (New York: 
John Wiley d (Sons, live.; London: Chapman d Hall, Lid., 1921, pp. XIV+2S2, 
figs. 12). — This manual, which Is the outgrowth of a course in biochemical 
methods given at the Yale School of Medicine, consists of a compilation from 
various sources of general methods of biochemistry and of special standard 
methods for the analysis of urine, blood, and gastric Juice. 

Studies of wheat flour grades. — If, BufTcr action of water extracts, C. IT. 
Baiijcy and A. C. Peterson (.lour. Indus, and Engin. Chein., 13 (1921), No. 10, 
pp. 916^18, figs. 2). — In continuation of the studu^s of wheat Hour grades which 
are being conducted at the Minnesota Kxperihiont Station (E. S. R., 45, p. 615), 
a study of the buffer action of water extrac'ts of different grades of flour was 
made with a view to determining definite methods of preparing doughs of any 
desired H-ion concentration. All ll-ion concentration determinations were 
made electrometrically with the hydrogen electrode described by Bailey (K. S. 
It., 42, p. 412), connected in the usual way through a calomel electrode to a 
potentiometer. 

It was found that varying the time and temi^erature of extraction does not 
appreciably alter the H-ion concentration of the extract. The buffer action of 
such extracts was increased slightly with an increased time of I'xlraction and 
considerably by an increase in temperature from 0 to 40® O. The buffer action 
was reduced but slightly by boiling the extract, thus indicating tlmt the 
coagulable proteins are not the principal buffers in the extract. 

“ Since the buffer action parallels the specific conductivity of water extracts 
and varies with modified conditions of extraction in the same direction and to 
about the same degree as the activity of phytnso varies in hydrolyzing phytin, it 
api>ears that phosidiates, produced by the hydrolysis of phytin by phytase during 
extraction with water, may be the principal buffers in the extract. 

** Electrometric titration curves show the ext rads of high-grade flours to be 
buffered less than tlie extracts of lower grades. It consecpiently requires less 
acid to bring the H-ion concentration of a high-grade or patent flour dough to 
the optimum for bread production than is required for a low-grade flour. Pos- 
sibly some of the difficulties experienced In making satisfactory bread from the 
lower grade or clear flours may be due to failure to obtain the oplimuin H-ion 
concentration of the dough.^* 

The alkaline hydrolysis of casein, M. A. Gkigob (Jour. Indus, and Eng in. 
Vhem., IS (1921), No. 11, pp. 1027, 1028, figs. 2). — A study of optimum conditions 
of time and concentration of alkali for the alkaline hydrolysis of casein is 
reltbrted, from which the conclusion Is drawn that the optimum method Is to 
use 10 per cent sodium hydroxld and to continue the hydrolysis for five hours. 

Preparation of mannose from ivory-nut shavings, P. M. Horton (Jour. 
Indus, and Engin. Chern., 13 (1921), No. 11, pp. 10^0, JO4T). — In the metluKl 
outlined, which has some of tlie features of the process described by Hudson 
and Sawyer (E. S. R., 37, p, 201), the ivory-nut powder is first extracted with 
612 
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1 per cent cemnfiercial sodium hydroxid, the wasiied residue hydrolyzed with 
cold 75 per cent sulphuric acid, the excess sulphuric acid taken up with slaked 
lime, and the dissolved nut residue ftltered through Norit or some other decolor- 
izing carbon, and then through precipitated chalk. The liltrate is evaporated 
in vacuo to a light sirup, the sirup poured into an equal volume of 95 per cent 
alcohol, heated to 90® C., filtered again through Norit, and the filtrate evapo- 
rated under high vacuum to an almost solid mass. The mannose is finally 
crystallized from warm glacial acetic acid. 

[Progress In fat chemistry in 10201 , W. FAFrRio\ (Chem. lUnHvhau Geh, 
Fette, Ode, Wachae, u. Hari^e, 28 (1921), Non. 2J, pp. 281-2111; 22, pp, 281-284; 
23, pp, 295-300). — ^Thls continues for 1920 the literature review of theoretical 
(pp. 207-271), analytical (pp. 281-284), and technical (pp. 295-300) fat chem- 
istry (E, S. R., 45, p. 203). 

Grape-seed oil, F. Uabak (Jour. InJua. and Knyin. Chcm., 13 (1921), No. 10, 
pp. 919-921). — Supplementing the previously noted report (K. S. U., 45, p. 209) 
on the possibility of the commerclnl utilization of the waste from grape-juice 
factories, data are presented from the Bureau of Plant Industry, U. S. D. A., on 
the physical constants and <*hemical composition of crude and refined grape- 
seed oil prepared by pressure and refined by treating with fuller’s earth, 
flittering, and distilling with steam. 

The crude oil had a deep yell owl sh-grecm color and a nutlike, slightly burnt 
odor and taste, while tlie refined oil was of a pule straw color, practically 
odorless, and of a bland and sweetish taste. The analytical constants of the 
refined oil wert‘ sptH ific gravity a( 25® (>.0201. index of rt^frat tion at 25° 1.472, 

solidification point ~~22 to — 24°, acid number 0 74, saponification number 192.2, 
and iodin number 134.1,* A comparison of these values with the constants 
of grnpe-s<>e<l oil reported by foreign inve.stigators showed considerable vari- 
ation in tlie oils from dill’erent sources. These dilTerences are ascribed to 
(‘onditions of growth, climate, soil, variety, and methods of extraction. The 
composition of (lie grape-seed oil examined is given as follows: Linolein 
53.59, olein 35.87, palmitin 5.23, stearin 2.26, and unsapoiiiflable matter 1,61 
per cent. 

The preparation and inslubility of tricalciiini arsenate, .1. H. ItEFDY and 
I, L. Haag (Jour. Indus, and Knyin. Vhem., IS (1921), No. 11, pp. IOSS-IO 4 O ). — 
With a view to determining the cause of the instability of the insecticide 
tricalcium arsenate, a study was made of the most fav(»rable conditions for 
making a stable form of salt. The lime paste-arsenic acid method, as de- 
scribed by Haywood and Smith (E. S. U., 49, p. 10), was considered to be 
the most suitable process for preparing a high grade product. The most 
favorable conditions wc^re found to be the use of high temperature and of 
materials of the highest degree of purity. Thorough mixing is also coiiBid- 
ered essential, but cooling without agitation has been found to give the best 
results. The decomposition of tri<*alcluin arsenate is thought to be due to 
hydrolysis, which is apparently hastened or catalyzed by many substances which 
may be present as impurities. 

Instructions to farmers for the preparation and application of caleiuni 
arsenite (Inatrucoionca aohre PrcparaciOn del Aracnito de Cakno par 1o.s Agri- 
mltorea y au ApUcaciOn, Buenos Airca: Min. Ayr. Nac„ 1919, pp. 15, flga, 7). — 
This bulletin contains brief directions for the preparation and suitiible methods 
of application of calcium arsenite as an insecticide. 

Filtration symposium (Jour. Indus, and Knyin. Chcm., 13 (1921), No. 11, pp. 
916-1007, flga. 21).— The following papers were presented at a symposium on 
filtration at the annual meeting of the American Chemical Society in New 
York City in September, 1921 : 
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Washing and Washing Ports in Connection with Chamber and .Frame Filter 
Presses, by E. A. Alliott (pp. 07G'*982) ; Filter Cloth and Its Relation to Filtra- 
tion, by A. A. Campbell (pp. 1)82^984) ; Industrial Filter Media, by A. Wright 
(pp. 9^-98(i) ; Fundamental Laws of Filtration with Suggestions Regarding 
Research Work, by D. R. Sperry (p. 986) ; The Feeding of Filters, by J. F. 
Springer (pp. 986-989) ; Filter Aid.s, by C. P. Derleth (pp. 989, 990) ; The Use 
of Filter-Cel for Industrial Filtration Processes, by O. M. Hickey (pp. 990- 
992) ; Centrifugal Filters, by H. C. Recknian (pp. 992, 903) ; Discussion of 
Centrifugal Draining, by T. A. Bryson (pp. 993-996) ; Pulp or Filter Mass 
Filters, by E. E. Finch (pp. 996, 997) ; Leaf and Rotary Suction Filters, by 
G. D. Dickey (pp. 997-999) ; Plate and Frame Filter Presses, by E. C. Alford 
(pp. 1000, 1001) ; IVtodern Leaf Type Filtei-s, by U. C. Campbell (pp. 1002- 
1004); Oliver Continuous Filters, by H. A. Morrison (pp. 1005, 1006); The 
Atkins-Shriver Automatic Filter Press, by II O. Atkins (pp. 1006, 1007) ; and 
Vallez Rotary Filter, by II. A. Vallez (p. 1007). 

Chemical analyses with membrane inters.- - IT, Tlie quantitative deter- 
mination of zinc with the use of membrane liiter.s, G. .T\M)ku and H. C. 
Stuhlhann iZtitchr, Analyt. Vhcrn,, GO (1921), No. 9-10, pp. 2&9-S21). — The 
results are presented of the determination of zinc by various well-known 
methods, using, howeve*r, in place of ordinary filler paper for the filtratlona 
the membrane filters described in a previous paper (E. S. II., 42, p. 411). The 
data obtained are thought to give further proof of the superiority of mem- 
brane filters over filter paper. 

The “thermos” flask in the chemical laboratory, 0. W Bouiuet and W. 
Thomas {Chem. News, 123 (1021), No 3119, p Suug<‘sted lalxaatory uses 

for the ordinary thermos flask are for carrying on reactions between liquids at 
elevated temperatures, the separation of emulsions, Uk' separation of colloidal 
and flocculent precipitates, certain color rea< tions in which the color is de- 
veloped only at temperatures above normal, and reactions in media which tend 
to gelatinize at ordinary temperatures. 

Preparation of alcoholic potassium hydroxid volumetric solution, S. T. 
McCaixtjm (Jour, hi Jus. and Fruyiii. (Jiein., IS (1921), No. 10 p. 94S ). — A simple 
metliod of prrijaring alcoholic j)ota.ssiiim hydroxid .solution is described as 
follows : 

“The correct amount of potassium hydroxid (allowing for water and 
carbonate) is crushed quickly in a mortar and transferred to a volumetric 
flask. SufficicMit Columbian rnc'thanol or purlfh'd wood alcohol is added to 
All the flask to the mark. The flask is then shaken occasionally till the solution 
is complete. The carbonate which separates out .should bo filtered off through 
glass wool. The solution is now ready for standardization.” 

The colorimetric method of determining H-ion concentration: Some ap- 
plications In the analytical laboratory, N. Evicus (Analyst, ^G (1921), No. $47, 
pp, S9$--400, f}g. 1). — ^This is a brief description of the colorimetric method of 
determining II-lou concentration, with a few illustrations of Its applicability 
in testing the purity of commercial chemicals. 

The sensitiveness of colored indicators ut higher than ordinary tern* 
peratores, I. M. Kolthoff (Rec, Trav, Chlm. Pays-JIas, 40 (1921), No. 12, pp, 
775-785, fig, 1). — ^This paper presents data on the change in sensitiveness at 
temperatures of 70 and of 100* C. of some of tlie well-known indicators used 
In determining H-lon concentration. Among the points brought out are that 
indicators which are themselves of basic nature such m tropeoUn, dimethyl 
yellow^ methyl orange, and nitramln are less sensitive to H-lons and more 
aeHaitlve to OH-ions at higher temperatures, The stmsilivcness of the ampho- 
teric Indicator methyl orange does not change with increasing temi>erature. 
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Tlie aensitiveiiess of the acid Indicators p-nitropheiiol, plienolphthaloiii, and 
.thymolphthalein for Hdous at boiling temperature is not very different from 
that at ordinary temperature. 

lodometric studies, I. M. IColtiioff (ZtHchr. Anulyt. Chon,, (iO (1921), Non. 
9-10, pp. SS8-35S; 11, pp. S9S--4Q6; 12, pp. 4//&W/57).— This is an abstract in 
German of the iodometric studies previously reported from tlioir original Dutcli 
source (R. S. 11., 41, p. 504 ; 43, p. 204). 

The use of perchloric acid as an aid to digestion in the Kjeldahl nitrogen 
determination, B. Mka«s and U. K. Hussey (Jour. Indun. and JJnyin. Chem., 
13 (1921), No. 11, pp. 1054-1036, fips. 2). — A study is rejiorted of the effect of 
the addition of various amounts of perchloric acid upon the digestion of such 
materials as casein, tankage, egg albumin, and gelatin in the Kjeldahl nitro- 
gen determination, using a 1-gm. sample with 1 gm. of copper sulphate and 25 
cc* of concentrated sulphuric acid. With these proportions it was found that 
2 cc. of GO per cent perchloric acid shortened considerably the time of digestion 
without affecting appreciably the accuracy of the results, l^argor amounts led 
to a loss in nitrogen. The amount of perchloric acid ad<U'(l sliould not cause 
the digestion to clear in less than three minutes or fail to clear in seven minutes. 
All samples should be heated at least 15 minutes after clearing. 

A micro method for the deteriniuatiou of ammonia, 1). x\('kl (Hiochem. 
Zlachr., 121 (1921), No. 1-4, pp. 120-124). — The imdliod described consists essen- 
tially in oxidizing the siiniile in a sinali test tube w tb concentrated sulphuric 
acid, and adding to tlie contents of the tube ami to a s milai* tube conla nlng 
the same amount of sulphuric acid alone Uocbelle salts ami Nesslor’s reagent. 
The contents of the control tube Is then titrated with ammonium cblorid s<du- 
tion until the color matches that of the other tube. The amount of nitrogen iii 
the sample is calculated from the amount of ammonium cblorid requ red for 
the titration. The apidlcation of this method to the determination of total 
and residual ii.trogen in blood serum and of total nitrogen in urine is <lescribed 
in detail. The amounts required are 0 001 to 0.0U3 cc. for total nitrogen and 
from 0.02 to 0.025 for residual nitrogen. 

A qualitative test for sour soils, N'. M. (Iomheii (J(*iu\ Ayr. Sri. [lAiylaud], 
10 (1920), No. 4f pp. 420-4^4). — The test is based upon the fact that iron which 
is present in sour soils passes into solution when a potassimn salt is added to 
the soil, and can thus be detected by the addition of potassium thiocyanate in 
an aqueoiis or iireferably an alcoholic solution. 

Citric acid content of milk and milk products, (5. (\ Slcclki; and r>. Uei ms 
(Jour. Biol. Chem., 4S (1921), No. 2, pp. 4^^-401).~’ThLfi paper presents data on 
the citric acid content of milk from cows on winter and summer f<*ed and of 
commercial evaporated, condensed, and dried milk. 

A marked variation was found in the citric acid content of the milk from 
Individual animals rei*eiving the same feed. A slight tendency toward a higher 
percentage of citric acid in the winter mdk of cows receiving sibige and corn 
stover than In the milk of herds receiving only hay as roughage wms nole*!. In 
the milk of only one herd was there a signiticant dilTerenee in the citric acid 
content of summer and winter milk. The average citric acid content of tiie 
milk from all cows on a winter ration was ,0.142 per cent and from all cows on 
pasture 0.148 p 9 v cent. The heating of milk during the manufacture of evap- 
orated, condensed, and dried milk had apparently no effect upon the citric acid 
content. This shows that the parallelism between citric acid content and anti- 
scorbutic proi^rties does not bold true in the case of concentrated milk produts. 

The citric acid content of milk was found to dtKM*cuse during aging in the 
presence of high acidity and to be more rapid in raw milk than In pasteiirlzcKl 
milk. 
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Comparison of results In desugarissation with the Stelfen limei barium, 
and strontium processes, M. Potvliet (Jour. Indus, md Engin. Ch^m., 19 
(1921) t No. 11, pp. 1041 , 1042). — A comparison of the relative value of barium, 
strontium, and calcium oxUls us agents for the desugarization of beet molasses 
is reported with the following results : 

The juices from barium and strontium saccharates were much lighter In 
color than tliose obtained from calcium sacclmrate, and a higher yield of 
granulated sugar was obtained by the barium and stroutiuui processes. The 
barium process Is considered the most desirable, partly on account of the greater 
elimination of raffinose as well as being the most desirable from the point of 
view of extraction. The strontium process is also more eccMiomical than the 
Steifen lime process, although it has some of the drawbacks of the latter. 

Nondefecable Juice; causes and remedies, C. MOmat (Buh Inst. Egypte, 
S (1920-21), pp. 40-59). — A study of the cause of the difficulties sometimes met 
with in the defecation of sugar cane Juice is reported, from which the conclusion 
is drawn that the essential cause is the occasional presence in sugar cane of 
colloidal organic silica compound.^. These compounds are for the most part 
destroyed by beating the juice to 116® C., and at this temperature the gums, 
which are not eliminated by ordinary defecation, are precipitated, thus re- 
ducing tlie amount of lime necessary to add after the heating. It is therefore 
recommended that in the case of sugar cane containing an excess of soluble 
silica the Juice should be heated to 110®, followed by a moderate liming with 
or without sulfitation. 

Studies in the clarification of unfermented fruit juices, J. S. Cm^dwell 
(V. 8. Dept. Agr. Bui. 1025 (1922), pp. 30). — For the purpose of devising a 
simple process of clarifying unfermented fruit Juices in order to eliminate the 
preliminary pasteurization and storage for sedimentation, a systematic study 
was made of the usual methods of clariticatiou employed by wine makers, 
brewers, and sugar manufacturers, these methods being grouped as follows: (1) 
Those in which the colloid is destroyed by the use of enzyrns, (2) those which 
bring about by clieinical treatment the formation of a precipitate which envelops 
and carries down suspended material, and (3) those in which tlie colloid is re- 
moved by adsorption uikui insoluble, chemically inert, adsorbing agents. 

The methods tested which yielded unsatisfactory results may be briefly 
summarize! as follows : Clarification by means of enzynis, whilt^ possible, is con- 
sidertHl too complicated and technical a process to he adapted to general use 
on a small scale. Clarification by the addition of such substances as tannin, 
gelatin, casein, etc., resulted in slow and incomplete precipitation, an alteration 
in the chemical composition of the Juice, and a dec*rease in the palatability and 
flavor of the product. Of the inert adsorbing agents carbon proved unsuitable 
in that it removed the flavoring substances and color, but did not remove the 
pectins and gums. Silicic acid treatment provc?d too tedious and slow a process. 

Kieselgnhr, or diatomaceous earth, proved the most satisfactory agent tested 
and was subjected to a detailed study as to the best tt'chnique for its use. The 
commercial kieselguhrs were found to impart foreign flavors to the juice, owing 
to the presence of wax derivatives. It was found, however, that these could 
be removed successfully by heating the earth to redness for a short time. This 
treatment also proved satisfactory in the revivification of the earth after use. 

The filtration of the treated Juice can best be accomplished by filter presses 
of the plate and frame type, but, since the cost of such eiiulpment limits its use 
to commercial size installations, suggestions are given for the manufacture of 
small filters, and methods are described which require no special equipment. 
For handling small quantities of Juice, such as would be put up for individual 
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iiousehold ub 6 where a suction pump is not available, two methods are suggestiMl. 
In one a cask provided with a false bottom for supporting the Alter and a 
faucet placed just below for drawing off the juice are required. The Alter disk 
should be made rather thick, the diatomaceous earth being packed Armly over 
the whole surface and along the walls of the container. For handling juice 
on a still smaller scale a cone-shaped hag of heavy denim can be used. The 
bag is Arst wet thoroughly, suspended, and suAicient kieselguhr niade into a thin 
paste with water is added to All it. After the water has drained away the 
treatment is repeated if necessary until the entire inner surface of the bag is 
covered with an adhering layer of earth, after whhdi the water is passed 
through until the outer surface is washed free of the earth. In Altering, the 
bag should be kept practically full to the top. 

Juices which are to be cUiriAed by the use of diatomaceous earth should be 
allowed to stand undisturbed for from 12 to 18 hours after pressing and should 
then be decanted, mixed witli the diatomaceous earth at the rate of G or 8 lbs. 
I)f>r 3(X) gal., and immediately Altered through one of the forms of apparatus 
described. During the Alt ration tlie juice should be tlioroughly agitated oc- 
casionally to keei> the earth in suspension. I'he rate of Altration can be con- 
siderably increased by heating the liquid before mixing it with the eartli, but in 
general the temperature should not be allowed to exceed 130 to 140" F., and 
tile heating should not be proloiigeil. 

Apple, grai)e* and grapefruit juices thus treated are said to remain ijerfectly 
clear and transparent vvh(*n bottled and pasteurized, and to retain their char- 
acteristic Aavor and quality, 

Tlic bacteriology of the process for acetone and N-butyl alcohol iiiaiiu- 
fttctur<% A. 0. Thayskn {Jour, Inst, lirewhig, 27 (1921) y Xo. 11 y pp. 529--5Jt2y 
fipa. 8 ). — This supplements the previously noted paper on the chemical changes 
involvtsl ill the process for acetone and N-butyl alcohol manufacture (K, S. It., 
43, p. 502) hy notes on the bacteriology of the process witli special refereuie to 
contaminating organisms whicb may be present. 

The most dangerous infection occasionally met with in tlie fermentation proc- 
es.s was found to be a granule-forming organism to which tlie name Jiavterium 
rolutana was assigned. This organism, which is a iioiispore-foriijing, Gram- 
positive, iioninotile, facultative anaerobe, acts rapidly on the fermentation mash 
at from 30 to 40" C., with the formation of lactic acid and traces only of acetic 
and butyric acids, while the production of acetone is very soon brought to a 
standstill. 

It is emphasized that for tiie successful operation of a fermentation plant for 
fK'etoiie manufucture it is most essential that the various processes sliould he 
under strict bacteriological control. A procedure involving .such control at the 
various stages of the process Is described in detail. 

The chemical constitution of soda and sulphate pulps from coniferous 
woods and their bleaching qualities, S. 1>. Wkjj.s (Jour. hiduB, and Enpin. 
Chem.y 1$ (1921) y No, lOy pp, 9S6-9S9).~-\^nin are reported from tlie U. S, Forest 
Products Laboratory, Madison, Wis., on the chemical characteristics of typical 
soda and sulphate pulps from white spruce cwiked under <?arefully regulated 
an^ known conditions and of portions of the same pulps bleached to various 
degrees. The cheiulcal ct>nstants determined were those employed by Schorger 
(K. S. H., 37, p. 502), with a few additional tests. 

The data thus obtained show that the soda and sulphate pulps are a very 
pure form of wood cellulose and capable of high yields. The sulphate process 
was found to be much more eAlcieut than the soda proc‘ess in yielding a bleached 
pulp from such wood. It is thought that pulps of better quality both from a 
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physical and chemical standpoint are obtained by coolEing tlie wood as little as 
possible and by accoinpUshing the purification as far as possible in the bleaching 
and washing operations. 

METEOEOLOOY. 

Monthly Weather Heview (Z7. 6*. Mo. Weather Rev„ 49 (1921), Nos. 9, pp. 
481-6S6, pU. 17, figs. 19; 19, pp. 5S7--594, pU. i9, figs. Ji).— In addition to de- 
tailed summaries of ineteorologicul, climatological, and selsmological data and 
weather conditions for Septeuit>er and October, 1021, and blbliogrtiphical infor- 
mation, reprints, reviews, abstracts, and minor notes, these numbers contain 
the following contributions : 

No. 9. — Sky-Brightness and Daylight-llluinlnation Measurements (illus.), by 

H. H. Kimball and I. F. Hand ; Note on Methods for Indicating and Measuring 
Correlation, witii Examples, by H. W, Clough : The Texas Floods of September, 
1021: General Discussion (Ulus.), by B. Bunnemeyer ; The Sun Antonio Flood 
of September 10, 1021 (illus.), by J. H. Jarhoe; Excessive Ila infall and Flood at 
Taylor, Tex., by J. 1*. McAuliffe; Wind Velocity and Bain Frequency on the 
South Texas Coast (illus.), by I. It. Taniiehill ; Tlie Mass-Grouping of Rain- 
drops, by W. J. Huinplireys; Falling Rain and Atiiiospheric Pressure, by W. J, 
Humphreys; Do the Great Bakes Diminish Rainfall in the Crop-Growing 
Season? (illus.), by C. IB Eslileman (seep. filO) : Snow Flurries Along the East- 
ern Shore of Bake Michigan (illus.), by C. B. Mitchell ; A Simple Filling Appti- 
ratus for DellnUe Inflation of Pilot Balloons (Ulus.), by R. C. I.«ane; History 
of the Theories of tlie AVlnds, from the Earliest Times to the Beginning of tlie 
Seveiiloenth Century, by E. W. Woolard; Unusual Aurora at Juneau, Alaska, 
by M. B. Suniiners ; and Heavy Ilalas and Floods in Buzon, Pliilippines, August, 
1921, by J. Coronas. 

No. to. — RainfnU Maps of Latin America (illus.), by E. Van Cleef (seep. G19) ; 
Some Illustrative Types of Latin-American Rainfall (Ulus.), by B. O. Weltz 
(see p. 6J9) : Relation Belweoii (he Rainfall, the Temperature, and the Yield 
of Corn In Argentina (illus.), by N. A. Ilessling (see p. G19) ; Fruit-Frost Work 
In the Grand Valley of Colorado (illus.), by A. M. Hamrick; Results of Evapo- 
ration Observations, conipUed by H. E. Horton (see below) ; The Hurricane of 
October 25, 1921, at Tampa, Fla. (illus.), by E. H. Bowie; The Electrical 
Charge of the Atmosphere and tlie Height of the Barometer, by W. J. Humph- 
reys; and Pressure Maps at qiiree Kilometers In Japan, by S. Fujlwhara. 

Meteorological record.s for 19^20 (Nan York Hfofe Sfa. Upt. 1920, pp. 
567-^80 ). — Tallies are givem showing trldnily readings at tlie exiieiiment station 
at Geneva, N. Y., of standard air tliernionieters for each month iif 1920; tlaily 
readings of inaxiinum and inininnnn thermometers at 5 p, m. for each month 
of the year; a monthly summary of maximum, minimum, and standard ther- 
mometer readings for the year; monthly and yearly maximum and niinimnin 
temperatui’es from 1883 to 1020, inclusive; yearly maximum and minimum 
temperatures since 1883; monthly and yearly means of temperatures since 
1883; monthly rainfall since 1882; and total precipitation, rainfall and snow, 
by months, 1938 to 1920. The mean temperature of 1920 was 47.4'' F. ; the 
highest temperature 94®, June 29; the lowest — 16®, January 81 and Febnmry 

I. The mean temperature, 1883’-1920, was 46.7®. The total precipitation 
(rain and snow) for 1920 was 37.24 in.; the rainfall only was 28,56 In. as 
compared with 27.72 In. for the period 1882-1920. 

Besults of evaporation observations, R, K. Horton (U. *<?. Mo. Weather 
Hep., 49 (1921), No, 10, pp. 553~5d(?),*— This is a compilation of observations by 
the Bureau of Plant Industry, U. S. D. A., at 28 places In the drier regions of 
the western United States. 
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The obFervtttlons were as n rule, with pans <»!* pUvnnizerl iron 6 ft. in 

diameter and 24 in. deep, buried 20 in. In the boII and kept lllle<l with water 
to the soil surface level, or 4 in. below the rlni of the pan. The tabulated 
data show not only the period of olmervat on but the latitiule and elevation 
above sea level of the places of observation, us well us the air temperature, 
mean water surface temperature, wind velocity, vapor pressure, and observed 
evaporation in inches per month. 

Do the Great Dakes diminish rainfall in the crop-jjrowiiija: season? O. H. 
Kshi^MAN (C7. S. Mo, Weather Her., J,9 {1021), No. ,0, pp. 500^502, ftp. /).— The 
article is summarized as follows: 

“ During the severe drought in the early summer months of 1921, at Luding- 
ton, Mich., showers frequently seemed to avoid the shore of Lake iSUchigan. 
This led the writer to investigate the question wlu'lhcr nr not the hike actually 
causes a diminution in tlie normal amounts. Tlu‘ records show an area of 
maximum fall iu the interior of extreme southern Mich'gan, in May, .Tune, 
and dulj*. In August and Sei)teiiiber the areit is absent. Less rainfall occurs 
along the eastern than the western shore of liUke Michigan, and there is a 
maximum area in the interior of Wisconsin. Apparently the Lakes do cause 
some diminution. The probable cause i.s the lake breezes during tlie midtile 
of the day and the afternoon, strongest in ISiay, June, and July, which promote 
circulation and have a lateral movement that prevents the ascending currents 
needed for local thunderstorms. In general, how'ever, the monthly anmunts 
are sufilcient for agricultural interests.” 

The results rci^orted in this paper are in agreement with those of obscTva- 
tions on the offtH’ts of lakes on the climate of isconsin reported by E. U. 
Miller in an article previously noted (B. S. II., 38, p. 317). 

liainfiill maps of Latin America, K. Van Vm i:i- (T .s. )/o Wralhcr Rev., 
JfO {1021), No, 10, pp, 5S7-5J/0, pin. S ), — Map.s based upon rainfall data from all 
available soiir(*cs, showing annual and summer and winter rainfall in Central 
and South America, are given and the rainfall distribution is explained. 

Some illustrative types of Lntlii-American rainfall, H. O. \V 1 i.it/ (1 . >s'. Mo. 
^ycatI^er Rev„ 40 {1021), No. 10, pp. 540-0 fio. /)--( Jraphs are g ven which 
show the monthly distribution of rainfall at selecte<l stations in Latin America, 
grouped as follows: ^I) Mex co, Centra! Amerii'a, and the West Indies; (2) 
western coast of 8outli America (3 sections) ; (3) nortIiea.stern South America 
and tlie hosin of the Amazon; and (4) eastern Soinb America, Brazil, Argen- 
tina. Paraguay, and rruginiy. 

Relation between the rainfall, the temperature, and the yield of corn in 
Argentina, N. A. Hkssijng, translated by G B. Diehl {('. S. Mo. Weather Rev., 
40 (1921), No, 10, pp. 543-548, fffs. 6 ). — As a rcsnlt of an attempt to correlate 
the yield of corn with rainfall and temperature, the uutlior ctmcludc.s that tlie 
most important factor in the yield of corn iu Argentina Is the rainfall from 
October lo January, inclusive, and that the factor next in importance is the 
temi>erature during the same period. Altliough tliese arc not the only factors 
involved, If they are known it is deemed possible to calculate the yield with a 
authclent degree of accuracy. 

SOILS— FEKTILIZERS. 

Weathering and soil formation as an introduction to soils, R. T^ano ( Ver- 
Kitterunp und Bodenbildunp aU Einfiihrupo in die Bodenkunde, Bint t part: 
E. Schweizerhart, VerJapsbuchhdlp,, 1920, pp. 188, fif/8. 8). — ’^Hiis book deals 
with both the mineral and organic pliases of soil, and is inteiHh'd as a guide in 
the study of the transformation of rocks and plants into soil. The study of 
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Hoils is considered as a branch of geology, and soils are considered to be the 
product of the weathering of stones and the decomiwsitlon of plants. On this 
basis the processes of weathering and decomposition ai*e given extensive first 
treatment as subjects of prime importance. 

It is concluded that weathering is essentially a climatic process which can iKi 
divided Into cold and hot weathering. Cold weathering takes place at tem- 
peratures from the freezing point downward and is thought to have only phys- 
ical and mechanical effects upon stones. Hot weathering takes place at tein 
peratures from the freezing point upward, and its action is considered to In? 
both physk-al and chemical. Plant decomposition is thought to consist of the 
combined action of water, atmo.spheric oxygen, and aerobic bacteria. 

The main portion of the book is devoted to soil formation, including residual 
soils, sedimentary soils, and stvcalled cultural soils. Residual soils are classified 
into five groups according to the presence or absence of humus and tlie salt 
content. The soils containing no humus arc in two groups, namely, those con- 
taining an exce.ss of mineral salts, including salty, silty, and sandy soils, anti 
tI\ose in which mineral salts are not in excess. Including yellow and red soils 
and laterlte. The soil.s containing adsori'tively saturated humus and In which 
mineral salts are in excess include salty black soils and black lime soils, and 
those in which mineral salts are not In excess incUide brown soils and pure 
black soils. Soils containing adsoii»tively unsaturated humus and which ai'e 
deficient in mineral salts include raw humus and hleicherde. The st'fliinentary 
soils include aeolian, alluvial, marine, and glacial scdls. rultural soils are the 
result primarily of artificial practices, such as drainage, Irrigation, and general 
soil management. 

Fundamental principles established by recent soil investigations, Rl. 
Whitney (Science, n, «cr„ 54 (lOZl), No. JS98, pp. 848-551).-- A brief n?viow is 
given of the fundamental principles established by modern methods of soil in- 
vestigation in the Bureau of Soils, IT. S. I>, A., during the past 20 or 30 years. 
Special attention is drown to findings relating to soil texture, (u-ganlc chemistry 
of soils, mineral chemistry of the soil solution, and ultra <*lay. 

The contribution of soil surveys to soil science, i \ K. I\lAimnT Prom. 

Agr, Sci. Froc„ 40-41^ (1919-1920) , pp, II6-I42, fUh !)• — A comprehensive review 
Is given of the procedure followed in the soil survey wgrk l)y the Bun^au of 
Soils, U. S. D. A., together with a general statement of results attained in 
this work. It is pointed out that the soil surveys have created a new branch 
of soil science which is termed soil anatomy, in that it treats of the number, 
position, arrangement, and character of the various types of which the soils 
of the country as a whole are made up. 

Chemical analysis of soils: Its value and lliiiitntlons, J, (^rahjuee (Jour. 
Bd. Agr. Brit. Ouiana, I4 (i92t), No. 4* PP- 218-225). — Considerable data from 
different sources on the chemical analysis of soils are summarized and the 
conclus-on drawn that chemical analysis alone can, in the present state of 
knowledge, indicate whether a soil is or is not fertile. It can usually eluci- 
date cases of pronounced infertility In apparently fertile lands, but Its greatest 
value directly to the everyday operations of tlie practical man is usually in 
conjunction with field trials. 

Chemical nature of clay obtained by the Atterbcrg metliod, K. Bi.anck 
and F. Pbeiss (Jour, Landw., 69 (1921), No. 2, pp. 73-77).— Studies of the uni- 
formity In composition of raw clay obtained by mechanical analysis of soU 
by the Atterberg method are reported. The clay fraction was dlvideti into 
26 Bubfractions. Chemical analyses of each subfract on showed that the first 
10 fractious, including about 80 per copt of the total day, had a fairly CQp- 
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staiit composition closely approximating that of the theoretical clay complex, 
ABO», 2S10i,, 2HaO, The remaining subfractions consisting of coarser ma- 
terials showert a gradually increasing silica and sand content. 

It is concluded that mechanical analysis of soil by the Alterberg method 
effects a satisfactory separation of the true clay fraction. 

The kiiovrledge of red soils, K. IIi.anck and K. Tkeiss { Jour , Lamlw ., 60 
No. 2f pp. 79-^6*). — Studies on the <)iigii\ and niaiiuer of formation of 
(pertain red soils, particularly those oc?ciirriiig in Mediterranean regions, are 
discussed. 

Acid soils, li. M. Saltkk (Ohio l^iate Vniv., Timely Topic-s, No. /f3 (1021), 
PP- r^3)* — ^lirief popular information on the nature and treatment of acid soils 
under Ohio conditions is presented. 

Inversion of cane sugar by mineral acid soil, S. Osucii {Her. Ohara Inst. 
Landw. Forsch., I (1020), No. 5, pp. 570-501). — Studi(*s on the inverting iK)\ver 
of acid soils are reported which showed that mineral acid soils can invert cane 
sugar without exeept on. The inverting activity of acid soil is attributed mainly 
to the nature of tlie soil particle.s, and was found to havt* an intimate relation 
to the degree of acidity of its p(»tassiuin clilorid extract. The invers on reac- 
tion by acid soil was mononioleciilar. Some aluminum sulphate and chlorid 
which reacted a(* <i wmv found in the water extract of acil soil, but these had 
only a very slight influence upon cane sugar. 

While silicic acid gel can invert cane .sugar, it was not detected in acid soil. 
Acid alundnum .sil cate is c(»!icluded to he tin' main substance giving acid soil 
so groat an inverting a<‘tiv.ty. It is further concluded that the hydrogen-ion 
concentration of Uie water e-vlract of acid soil is not enough t<» explain the 
inverting action of soil witJiout assuming a greater concentration of the 
hydrogen ion around the soil part cles than of ihe mass of the soil solution. 

Importance of liming humus soils, S. ()nr:N (Inienwtl. Mtil. Itodenk.. 0 
(1020) f No. 5~B, pp. tiloSOOy pi. i, flr/s. 7). —The author .suminarisies studies by 
himself and otliers, and draws the conclusion that the so-called acid character 
of unllmed humus soi^s is due not st> much to tlM‘ humus acids themselves as to 
adsorbtHl simple organh* a^dds which Iiimler ha(*terial activity and the purely 
chemical proce.sst»s. So-called calcium humate, originating from the reaction 
of humus acids v^ith lime :n limed humus soils, is considered to hcj of greater 
importance in such soils than pure lime, since it is thought to he a salt of the 
more Insoluble acids and i.s washed out of the soil with greater difllculty than 
lime. It is furtlier concluded that the adsorbed injurious organic acids are 
neutralizeil by calcium humate setting free the nonin jur ous hiirnin acids which 
permit the develoiunent of soil organisms. 

Studies of the lixation of water by limed and iinl lined humus soils showed 
that limed soils always tixed ni<#rc water than the unliined soils, although the 
difference was often very small. It was also found that the water was a little 
more firmly fixed in limed soils and was not so available to plants. Soils rich in 
humus fixed more water and were more retentive thereof than soils rich in ash. 

Physico-chemical studies on the absorptive power of soils and on the 
manner In which plants absorb nutritive material from the soil, L. Casalb 
iStas!, Sper. Apr. Ital., 54 (1021), No. f-5, pp. 65-113; abs. in Jour. Koc. Chem. 
Indiius., 40 (1021), No. 10, p. 710 A ). — Studies are reported which showed that 
the colloidal constituents of soil are part positively and part negatively charged. 
Absorption in soils is due to the reaction of the charged colloids with the anions 
and cations of the soil solution. The amount of absorption of these Ions and 
their coagulating effect on the crolloids are carefully balanced. Iron and 
aluminum are the most powerful coagulants, followed in order by magnesium, 
calcium, potassium, ammonium, and sodium. 
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The rate of absorption of cations is greatest for potasslnin and ammonium, 
followed in order by calcium, magnes'iim, and sodJiiin. The ions are attached 
to the colloidal membrane In the order In which they are attracted. Absorption 
and substitution are governed by the potential difference between the colloids 
and the soil solution. 

The absorptive power of soil colloids, notably the basic silicates and humatea, 
is destroyed by boiling hydrochloric acid. Organic colloids have a slightly 
smaller negative charge than the inorganic and ntjed strong electrolytes to 
coagulate them. 

With regard to the assiinilafon of nutrients by plants it is concluded that 
the ectoplasm of Hie absorbing plant cells has a sliglitly lower negative charge 
than the soil colloids, so that a difference in potential exists between plant and 
soil. Thus the plant is nourished as a result of the subsequent migration of 
the ions. 

The acidity product'd in culture solutions during the growth of plants did 
not occur wliere colloids were added to absorb tlie hydrogen ions. It is con- 
cluded that the action of fertirzers may be due to their power to regulate the 
difference in potential iietween the plant and the soil solution. 

Inflttence of temperature on the absorbing properties of soil, J. Stoqtter 
{Compt, Rmd, Acad. Agr. France^ 7 {1921), No. So, pp. 7Sl-7o5; also in Compt 
Rend. Acad. Sci. [Paris], 173 {1921), No. 17, pp. 7S1-7SS). — Studies on the influ- 
ence of temperature on the power of four different soils to absorb ammonia 
from dilute solutions of ammonium sulphate are reported. The temperature 
range was 0, 16, 35, and 55® C., and the concentrations of the ammonium sul- 
phate solutions used were 0.02, 0.08, and 0.4 parts per 1,000. 

Tt was found that the absorbing power increased with the concentration of 
the solution. For three of the soil.s the absorbing power was negative with 
the solution of lowest conc('ntration, and in one case It was negative with a 
solution concentration of 0.08 parts per 1,000. All of the soils yielded up 
ammonia to distilled water. This was specially true with the higher tempera- 
tures. The absorbing power of all the soils for ammonium sulphate decreased 
as tlie temperature Increased. 

The influence of wheat straw on the acciiin illation of nitrates in the soil, 
H, Scott (Jovr. Amer. f!oc. Agrtm., IS (1921), No. 6~7, pp. 233-2SS, figs. 8). — In a 
contribution from the Kansas Experiment Station, greenhouse and field experi- 
ments on silt loam soil to determine the Influence of wheat straw on the accu- 
mulation of nitrates in soil are reported. 

It was found that applications of straw to soil in the greenhouse caused 
a marked dcKTcase in the nitrate content, which was proportional to the amount 
of straw addetl. As decomposition of the straw progressed, the nitrates In 
the soil increns<»d, but remained lower in the presence of straw than in the un- 
treated soil. The addition of nitrogen as ammonium sulphate with the straw 
caused a more rapid accumulation of nitrates. 

Heavy fall applications of straw to wheat growing in the Held retarded 
growth the following spring, delayed the ripening of the grain, and reduced 
the yield, except on soils having a high nitrate content when the straw was 
applied. Four tons of straw per acre worked into the surface 6 in. of un- 
cropped soil resulted in a lower nitrate content the following spring, but during 
the summer the accumulation of nitrates was equal to that in the untreated 
4 |^ats. Two tons of straw per acre worked Into the surface 6 In. did not lower 
^416 nitrate content of the soil the following luring. 

Four tons Of straw applied as a top-dressing reduced the nitrate content the 
following spring and summer. This treatment showed throughout the summer 
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the highest iRoisturo eont('nt, the lowest teniperiituro, and the lowest nitrate 
mitent of any of the treat nienls. Tw’o tons of straw ai>i»li(*d as a lop'rtress- 
ing did not show any appreciable decrease in nitrates the following spring, and 
the accumulation of nitrates was fairly great by the end of the summer. 

Oreen manuring and soil tnanageineiit, <i. N. Th.A( kruaw (Hhorfrsia A(/r. 
Jour., 18 (1021), No. 5, pp. pi. 1 ). — lidornmtioii on the manuring of 

Rhodesia soils is snininarized, based largely on experiments conducted at the 
Salisbury Experiment Station. The importance of turning under a green ma- 
nure crop while the land is moist, in order to insure the decomj)ositlon of the 
vegetable matter before the succeeding crop is planted, is emphasized. 

Science and crop production, E. J. KrssFn. {Ahs. in \aiitrr [fjondon], 108 
{1021), No. 2708, pp. 116 120, fijfs, 21. -Tills is an al>stra<‘t of a farmers’ lecture 
of the British Asso<‘iation (hdivered at Edinburgh, in which a review is given 
of studies conducted at the Ilothainstcd Exporinierital Station on the use of 
manure amt PtIIIIzcu-s In relation to crop production. Th(» summarized results 
of long time exi^wiinents are taken to indicate' that it is only a fii'st approxima- 
tion k) say that artificial fcriilizers are equally as good as barnyard manure. 
It is pointed out that barnyard manure jimduces elTtH*ts of the highest Im- 
portance to the land which no known combination of artificial fertilizers will 
bring about. 

It is shown Uiat barnyard tnamire differs in two ways from artificial manures. 
The variation in yii'lil from year to year is diminished by the use of barnyard 
manure, as is also the det(*rioratlon in fertility due to continuous cropping for 
a period as long as 8(» xears. On tlie other hand. tc'<ts witli at least 15 different 
c«>mhi nations <if artificial fertilizers lane shown that the results fluctuate 
considerafily from season to season and deteriorat(* as the years pass by. Barn- 
yard manure never did badly oven in the worst siMsons, hut it did not yield 
rcH'ord <toi)s even in the he> t s<'asons. 

The deterioration in yield from plats treaterl with artifteial f(*rtilizers 1ms 
t>een marked, especially on the wheat and barley plats, and has been greatest 
where one of the esscTdial fertilizer eonstitiients was withheld. (Teneral mentis 
of improving crop prfxluetion are discmsstMl. 

The variation of the soluble salts In soil ami in the sediment ation curve 
from fertilized plats during tlie development of turnips, W Okii.mann and 
A. Van Haitticn {Jour. Lattdir., 60 (1021). No, 2, pp. 10.}~130 ). — Studies are 
retxnted in whh'h soil samph's were taken simultaneously from a series of 
differently fertillzc'd plats throughout the period of growth of turnips. Sedi- 
mentation curves were obtaiiUMl for all samples a(rording to the Wlegner 
methoil, and chemical analyses of water extracts were made to determine the 
contents of total iiitrog(»n, snlplmte.s, lime, magnesium, sodium, and potash. 

It was found that the soIid)le salt contents and the sodl mentation curves are 
influenced to a large extent by fertilization and by changes in soil moisture 
content. B<»th were subject to considerable variation during the period of 
growth of the turnips. 

Fertility-rotation experiments, W. Mc Eaklank and K. A. Chtng {Ilawoii 
8ta. Rpt, 1920, pp. S2-^1i).—Tho msuUs of exiMuiments to determine the best 
method of cropping and fertilizing the impervious pineapple soils of IMaul are 
tabulated. These results are taken to Indicate the lack of available plant 
nutrients in these scdls. 

Boll fertility and crop quality, «T. F. Lyman {Ohio 8ta1e Vfhiv., Timely iloil 
Topics, No. 42 (1021), pp. [43) ■’-^^^rief popular information is given on the rela 
tion of soli fertility to the quality of croi)s. 

Kmm—zi — 3 
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The relation of soil fertility to ritamin content of grain, J. F. McOlbnodn 
and A. C, Hbnby {Science, n. ner„ 54 (1921), No, H02, pp, 469, 470), — In a brief 
contribution from the University of Minnesota, experiments are reported with 
barley grown on untreated and on burned peat, and with oats grown on peat 
soil as contrasted with ordinary mineral soil. 

The results showed that burning of the peat rendered the mineral matter more 
available to the plants and increased the yield. It also increased the amount 
of phosphoric acid in Uie grain and the vitamin content* These experiments 
are considered to confirm those of others, In showing that the vitamin con- 
tent of milled grains is proportional to the content of phosphoric acid. While In 
the case of milled grains the variation In phosrdiorlc acid content Is ascribed 
to its partial removal in milling, it is stated that in these experiments the 
variation Is due to the amount of available phosphoric acid in the soil. 

Top-dressing meadow', G. L. Sctiustkr {Delaware Sta, Bui, 129 {t921), 
p, 8 ). — ^The average annual yields for eight years from eight meadow plats 
seeded with timothy, alsike clover, and alfalfa and top-dresstnl each spring 
with different fertilizers are tabulated. 

Improvement of grazed pastures by manuring, T. J. Jknkin (Jour. Min. 
Apr, [London], 28 (1921), No. S, pp, 239-247 ). — Rotanical data obtained from 
manurial experiments under three dilferent sets of conditions on very poor 
pastures in North Wales are presented in this report, which is a contribution 
from the University College of Wales. 

A very noticeable improvement from manuring was observed in some eases 
under all three conditions. In each case a marked Improvement was accom- 
panied by a decided and apparently corresponding Increase in the total number 
of plant units per area. Marked improvement was also invariably ncccun- 
panled by a corresponding increase In the proportion of white clover. In one 
case improvement was accompanied by a decrease in the proportion of bent 
grass, which, however, stood originally at a high figure. At the other two cen- 
ters this proportion increased. At one center sheep’s fescue was profoundly 
affected by basic slag and Gafsa phosphate. 

In general equal quantities of high-grade basic slag and ground Gafsa phos- 
phate gave nearly equal results, but the botanical data strongly suggest that 
Gafsa phosphate was the more effective. In one case improvement by means 
of these manures was quickly followed by a great deterioration, and It ap- 
peared that the changes induced by them in the first instance were so great that 
the pasture was incapable of returning directly to its original condition. Super- 
phosphate with ground lime gave very good results which were, however, not so 
good as those with basic slag and Gafsa phosphate. Superphosphate alone was 
in all three %ases Inferior to the fertilizers and combinations thereof mentioned 
above. Ground limestone alone caused an improvement in only one case. 

Effects of manures and of cako feeding on Hanging Leaves pasture fields 
(County Northumb. Ed, Com, Bui, S3 (1921), pp, 20-24 ). — These experiments 
were conducted on poor clay and clay loam soils lying on a subsoil of poor 
yellow bowlder clay. Basic slag was found to be a most effective manure for 
improvbg poor pasture of this kind. Potash fertilizers were not needed. The 
soil was distinctly deficient In nitrogen, but it was found that this element was 
abundantly collected by tlie roots of clover and other leguminous plants which 
are favored by the slag. This is considered the reason that the nitrogen of 
neither cotton cake nor fish meal gave effective returns. Some improvement 
WHS evident from the use of lime with slag on these soils. 

Manures for pasture In Tree field (County Northumb, Ed, Com, Bui, SS 
(1021), pp. lS-20), — Experiments extending over 23 years on the manuring of 
poor stiff clay pasture soil lying on bowlder clay are summarized. 



1922] 


SOILS — FERTILIZERS. 


625 


Repeated d]*essiBgs of basic slag contiuwHl to bo effective. l*otash fertilization 
up until the twenty-first year of the experiments continued to be unprofitable on 
this soli. Sodium nitrate added to basic slag depressed the results given by the 
slag. Decorticated cotton cake fed to sheep In the first three years resulted 
In an annual loss equal to that In the last three years when no cake was fed. 
The cake did not give a profitable return from the sheep in the years in which 
it was fed to them, and it showed little resid\ial value as a fertilizer in the later 
years. Nitrogen from the cake had the same effc»ct on the herbage as nitrogen 
from sodium nitrate. The fifth and sixth dressings of dissolved bones gave 
poor results when compared with basic slag. A dressing of 1,000 lbs. of basic 
slag per acre gave more profitable results than the same amount of slag applied 
in two dressings. Lime did not give profitable results in conjunction with slag. 

Increase or decrease of nitrogen in the soil by manuring {County 
Northumb, Ed. Com. Bui. 3S (Ji)2l). pp. 24 30). -hlxiH'riments on old hay laud 
are reported which showed the striking efftKit of pliosphatic or of phosphatlc 
and potasslc manures in increasing the collection of nitrogen in such soil. 
This is attributed to their favorable influence on the development of clover 
and other leguminous crops. On the other hand, when a nitrogenous manure 
was added the develoi)ment of th(»se plants was checked, and the increase in 
nitrogen in the soil was largely prevented. 

In further experiments on a light sandy soil supporting an old and very 
thick and matty pasture, similar results were obtained. Basie slag gave the 
best results, but potash manure alone had no effect. It was found that basic 
slag was considerably more effective than bone meal on both light and heavy 
soils. Experiments to compare tlie various forms of lime on a black sandy 
loam soil supporting old pasture showed that ground lime was more effective 
than ground limestone, and both gave better results than ordinary lime. Slag 
gave nearly as good results without as with lime, Superphosphate gave poor 
results when used alone, but good results when used with lime. 

Action of dicyandiiainici on plant growth, IC. {Nord, Jordbt’^igs- 

forsJe., 1919 j No. 6, pp. 267-272; abs\ in /jcntbl Ayr. Vhom.. oO {t921)^ No. 9, pp. 
334-^386 ). — Further studies on the acti<ni of different nitrogenous fertJliztu's and 
mixtures thereof, to determine tlie Influence of the dicyandiainid content on 
the growth, yield, and composition of grain crops, are rejK)rted (E. S. II., 41, 
p. 815). 

Urea, ammonium sulphate, and sodium nitrate gave about the same gen- 
eral results, and w^ere given a rating of 100. On this basis oiled lime nitrogen 
containing 3 per cent of dicyandiainid, Norwegian lime nitrogen containing 
21 per cent of dicyandiamid, and a urea-dicyandiamid mixture coniaining 33 
per cent of dicyandiamid receiveii a rating of 99, granulated lime nitrogen 
containing 7 per cent of dicyandiainid 80, a urea and dicyandiamid mixture 
containing 66 per cent of dicyandiamid 59, and granulated lime nitrogen con- 
taining 10 per cent of dicyandiamid 45. 

It is noted that urea gave slightly better results than aininonium sulphate 
and sodium nitrate in the smaller applications, and vice versa in the larger 
applications. Norwegian lime nitrogen and granulate<l lime nitrogen acted 
in general the same as corresponding mixtures of urea and dicyandiamid, the 
greater the dicyandiamid content the smaller being the maximum yield. 

Smalley contents of dicyandiamid had no toxic influence on straw and grain 
yield. An increase in nitrogen fertilization increased the grain more than 
the straw. Pure dicyandiamid in small applications injured the later growth 
of crops, although no injurious influence on germination was noted. It is 
concluded that the action of dicyandiamid depends primarily upon the con- 
centration in which it Is applied. 
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Frepamtlon of nitrogenous potassic fertilizers by means of explosives 
with an ammonium nitrate base, F. Garelli nnd A. Angeletti (Oior. Chitn, 
Indus, ed Appt, S {1921), No, 9, pp, 4t5--41I)- — Kxi>erimeGts ou the use of war 
explosives, consisting wholly or in part of aminonliiin nitrate, in the prepara- 
tion of nitrogenous potaasic fertilizers are reported. 

It was found that 100 parts of peat containing 15 jwr cent of moisture ab- 
sorbed 150 parts by weight of a solution of explosive (*ontaining 80 per cent of 
ammonium nitrate by volume. The resulting fertilizer contninwl 28 per (*enl of 
moisture and 13 per cent of nitrogen. This was dried to a moisture content of 
20 per cent. 

In studies to devise methods of transforming concentrated solutions of am- 
monium nitrate into solhi products without the necessity of evaporation, expe- 
riments were conducted with [potassium chlorid. potassium sulphate, and sodium 
chlorld. Commercial potassium chlorid was apparently <*onip)otely consumed 
up to a certain amount hy a boiling solution of ammonium nitrate. A mixed 
salt was obtained on filtration containing 10.82 per cent of total nitrogen and 
31.15 per cent of potasli. Ten per cent of the nitrogen of tlie solution of explo- 
sive relimintHl in the filtrate. It was found that this could be utilized through 
absorption by peat, rc.sulting in a r»eat-nitrogenoua-i>otas8lc feiiilizer contain- 
ing from 4.6 to 4.7 per cent of total nitrogen and from 11 to 11.5 per cent of 
potash. 

The results obtaimnl with potassium sulphate were not so satiRfaclory, The 
potassium sulphate did not seem to react readily with a l»olling solution of 
ammonium nitrate, ajid apparently only a low-grade T>rodu(‘t rcstiUed. A partial 
precipitation of ammonium nitrate from solution was possible with sodium 
chlorid, resulting in a mixture of anrmonlum nitrate, sodium nitrate, sodium 
chlorid, sodium nitrate, and ammonium chlorid, with a total nitrogen content 
of about 19 per <*eiit. 

Potash shales of Illinois, M. M. Atthtin and S. W. Paru {Jour, ftidus, and 
Enffin, Chem., IS {1921), No. 12, pp, 11^-^1149, /ffi. /).— l^he snbstnnce of this 
report has been previously noted from another source (K. S. U., 45, p. 120). 

An American source of potash and soil improvement, H. Stewart {Sof\ 
prom, Apr, 8oi. Proc., 4^’^it {1919-1920), pp. 14S-J52, pis. 4 )> — In a eontiihution 
from the University of Neva<la a series of experiments, conducted at the Illinois 
Experiment Station, on the value of finely ground leucite, alimite, ignited 
aliinite, and pota.ssliiin-bearing shale as sources of potash for soil Improvement 
are reported. 

In greenhouse exi>erlrnents with pent soils these four materials were com- 
pared with kainit on wheat, oats, and clover. The potassium was applied In 
like amounts at the equivalent rate of 500 lbs. of potassium sulphate per acre. 
Finely ground limestone was also applied at the rate of 5 tons per acre. It was 
found Impossible to secure a normal growth of either wheat or oats in any of the 
pots even where kainit was added, as the plants turned yellowish brown at the 
end of five or six weeks and no further growth took p!ac*e. This condition per- 
sisted throughout the entire four years of the experiment, and as a result corn 
and buckwheat were substituted for wheat and oats with' very favorable 
results. 

Kainit increased the yield of com 326 per cent and of clover 121 per cent, 
luoucite increase*! the corn yield 126 per cent and the clover 60 per cent. 
Alunite gave some indications of being beneficial to corn, but its effect on clover 
ivaa negative. The addition of sodiuin chlorid and magnesium chlorid in an 
^tempt to produce artificial kainit was no more effective than the leucite. 

In further experiments ignited alunite gave remarkable Increases of nearly 
i900 per cent Experiments with other crops, including rape, beets, and M'k, 
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gave corresponding resnlls. Experiments willi polnsh-bearing shale gave 
larger Increases in yield than any other form of potassium iised^ especially on 
clover, rape, corn, ami buckwheat. 

These results are considered to be of striking and of such possible economic 
importance as to warrant more extended Investigations in the field. No eon- 
elusions are <lrawn. 

Solubility of leucite in arable soil, O. m Anoblis dT)s»at (Atti R. Accad, 
Nasi, LineeU S. ser.. Rend. Cl. Rin., Mai. e A of., 30 {1921) /, No. pp. 879- 
883; abH, in Jour, Hoc, Chem. IndiH., J,0 ( 1921), A'o. 19, pp, 1U)\, lltA Ih con- 
nection with Ktiuli€»s of IcJicite as a source of iiotash in soil, vitreous fragnientt^ 
of leucite, weighing Pfi.85:i gin. and having a Icdal surface area of O.Ill square 
meter (H.3 sq. fl.), were keid in distilled water f«)r six months. The water 
was changed each inontli and the total volume used was 1.5 liters. Tlie mineral 
had a theoretical potash content of 20.82 gm. During tliis time the mineral 
lost 0.124 iK*r cent of its weigfit but showtHi no visible alteration. The non- 
soluble dissociated part assumed tiie form of a gel. and tlie water cleared iimne- 
d.ately after mixing. 

A second iiuanlily of (>9.345 gm. of leucite, with a surface area of 0.04 square 
meter (0.43 sq. ft.), when treatetl tor six months w.tU 8t)0 c<‘, of 2 j)er ct*nt 
citric a«*id solution lost 0.(177 per cent of its weigfit, corresponding to 0.145 gm. 
vt potash. In (his case also no sufierfh'lal alteration vv'as evident. 

Investigations aiicl ex perl in cuts at the Moor K.vpeririieui Station In 
Bremen.-* -Ill, Jiifliieiice of raw potash salts upon soil moisture, H. Tackjc 
iMiit, Ver, Ford. Moorkult. heut. Re'whe, S9 {1921), No. 18. pp. 337-343 ). — In a 
thin! and linal report of this series (E. S. It., 40. ji. 215), the author reviews 
.stiMlies by himself and otliers hearing on the subject, and reports three years’ 
•experiments with dilTer<‘nt crops. These showed that fertilization with raw 
;l>ota.sb salts in comparison wPh pure salts does not facilitate the assimilation 
•of moisture hy plants in tinu's of ilrought hut makes it more difiicult. 

' Beebavlor of different plants toward ditticultly soluble phosphates, (1 
IPioTBNMiAiiKU, T. PKKiFFMt. aiul A. lliprEi. {Jour. huuihv.. (>.‘i (1921), ^ 0 . 3, pp. 
iCS-lHSj ), — In further studies (E. S. H., 45, p. 217) experiments are descT.lied 
whicli l€Mi to the conclusion tliat dltl’eivnt plants are physiologically dissimilar 
Jn Aheir action, in so far as the ab.sorption of phosphoric uchl from difiicultly 
.^luble phospliates is concerned, 

(Control suggestions in the manufacture of acid phosj)Iiate, U. L. UesHUii, 
.Jtt. {Amer, Fcrt., o.i (1921), No. 13, pp. 21^1/ >.—Sugge.st ions are made in 
f:hls article relative to the control of important processes in the manufacture 
«of acid phosphate. Fifteen spe<’Ial points are emphasized. One of the most 
important Is <'onsider<*d to be the ac<‘urate proportioning by weight or ineaBure 
of the quantify of sulphuric acid to use per charge or mixing, to a given weight 
and analysis of ground j>ho8phnte rock. When used it should be kept to a 
•calculated strc^ngtli eciuivaleut to 52*" II. at (>0° F.. at which dilution It pro- 
duces the best results. A dilution table is given for this [mrpose. 

The commercial minerals of California, W. O, (’astkixo {Calif. State 
Mining Bur. Bui. 87 {1920), pp. This bulletin is a compilation of a series 

of articles giving practical infornmtUm on the great variety of mineral prod- 
ucts of Oallfornia. Sections are Included cm chalk, gypsum, nitrates, phosphate 
j’oek, potash, sulphuric acid, sulpliur, and petroleum. 

AOMCULTirEAI BOTANY. 

Keport of tlie department of plant physiology, K. M. U. Lamkey {Dela- 
ware 8ta. Bui. 129 {1921), pp. 28-30). — ^Tlie author has previously iiointed out 
<E. 8. li., 45, p. 626) that the anion, or negative radical, may influence per- 
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meability more than cations which differ In kind or valency. Further studies 
of this problem are said to have shown that toxic effects and permeability may 
be altered by the use of compounds giving identical ions but having a changed 
ratio of anion to cation* It is claimed that the specific effect of any given salt 
does not depend entirely on the fact that the positive element of a compound 
is monovalent or divalent or that it may be an alkaline earth or an alkaline 
metal, but is the resultant of the individual effects of each ion Itself upon per- 
meability. It is further believed that much of the antagonisms between two 
compounds, having the one a monovalent and the other a divalent positive Ion 
and both having a common negative ion, is due not so much to the difference in 
kind of the positive ions ns It is to the changing concentration of the common, 
noumetallic ion present in different mixtures of the two compounds. 

Further studies have been made of the reactions of enzynis to solutions 
within the peach plant. The results obtained are said to indicate that the 
ensymatic processes do not keep step as the vegetative activity of the tree 
increases, but that the enzyiimtie respon.se to tlie addition of the compounds 
used as commercial fertilizer.s is markedly specific and affects the various en- 
zymatic activities differently. 

An application has been made of processes previously reported (E. S. B., 
45, p. 626) regarding enzymatic activity as associated with habit of growth 
and food content of plants by using the data to form new indices in the selec- 
tion and breeding of four strains of corn. By this method the author has se- 
cured highly Inbred corn that in some ca.ses equaled crossbreii corn in vigor, 
^nd crosses between strains of the original closc*bred type resulted In some 
very promising forma. 

The original varieties of sweet peas reported in this investigation, and strains 
of garden peas, have shown a marked variation and are still being investigated. 

A simple method tor growing plants, J. M. Brannon (Amer, Jour, Hot.. 8 
(1921), No. 3, pp. 170-178, fig. 1 ). — In the course of certain experiments not yet 
reported, it was found tliat neltiier the agaiMrulture method nor the water- 
culture method was satisfactory for growing green plants in the dark. In 
investigations on the organic nutrition of plants, however, it was noted that 
seeds would germinate and seedlings would grow even wl)en entirely immersed 
in a liquid medium, and it was decided to test the possibility of using such 
liquid cultures. Striking 8iiccesse.s were obtained, and the superiority of this 
method for growing plants in the dark over the agar method or the water- 
culture methods hitherto used was at once apparent. 

In the work here briefly reported, the seeds were sterilized by the calcium 
hypochlorite method of Wilson (E. S. li., 35, p. 46). This method of growing 
plants in the dark (which may also be used for growing plants in the light) 
was employed with flax, alfalfa, corn, ijeas, and timothy, and the results are 
briefly detailed. 

The special advantage of this method lies in the fact that the plants used 
will live and grow for a much longer time than by other methods. It would 
seem, in the case of plants grown In the dark, that the sugars are either too 
slowly absorbed by the roots or that conduction of the sugars is too slow to 
satisfy the needs of the plant for organic matteK When a portion of the stem 
of the plant is also immersed, the stem probably absorbs sugars, and so the 
needs of the plant are more nearly met. Another advantage over the agar 
method is the greater ease of analyzing the solution, since in the agar method 
the agar must first be removed before tiie sugar' determination can be made. 
AdjW>rption phexmxnena play a part in the precipitation of agar, and thus an* 
o&r source of error is introduced by that method. 
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The effect of salt proportions and concentration on the growth of Asper- 
gillus niger, C, M. Haensei.ek {Amer, Jour. Bot., 8 '{1921), No. 3, pp. H7-16S, 
/Ips. 6). — In this work, A. nigcr was grown on three-salt solutions of total con- 
centrations equivalent to 0.5, 2.1, and 4.2 atmospheres, respectively. For each 
total concentration 30 solutions were made, representing all the possible com- 
binations obtained by varying the partial concentrations of each of the salts 
by Increments of one-tenth of the total concentration. A number of solutions 
in which the salt proportions and total salt concentration remained the same, 
but in which sugar concentrations varied from 1 to 8 atmospheres by incre- 
ments of 1 atmosphere, w'cre also tested. Hesults are detailed with discussion. 

A preliminary study on the mineral nutrition of young cotton plants, 
R. B. Espino {Philippine Apr., 8 (1920), No. W, pp. S35-343). — The present study, 
dealing with the mineral nutrition of young cotton plants, is preliminary in 
<*haracter and does not claim to have solved to any extent the problem of the 
mineral food of this plant. It is thought to have been the first study of its 
kind In the I*hilippines, suggesting the need of further investigation. 

One ohjeti: was the determination, by actual cullnral test, of the st*1s of salt 
proportions best suited to the improvement of the cogon soil as regards physical 
or chemical properties, looking to the profitable conversion of vast areas of 
cogon soil now Idle and nonproductive and often containing substances toxic to 
ordinary crop plants. 

Pot tests improved cotton yields as much as 397 per cent over the unfer- 
tilized controls. Apparently the best salt proi>ortion h<*re tested is one having 
an extraordinarily high content of calcium nitrate. As an average of the salt 
proportions of the two cultures that proved to be the best under the five criteria 
here employed, the best culture would have 1.5 parts by volume of KHaPO*, 
14 parts of CaCNOala, and 2 parts MgS04. It appears also that the cogon soil 
can be improved chemically or nutritively, at least for the young cotton plant, 
by the addition of 0a(N08)a, or prol)ably any commercial fertilizer containing 
both the calcium and the nitrate radi(*als. In other words, the cogon soil is 
probably deficient in these salts or radicals thereof. 

The inlluimce of iron In the forms of ferric phosphate and ferrous sul- 
phate upon the growth of wheat in a nutrient solution, L. IT. Jones and 
J. W. Shivk (Soil Net., 11 (1921), No. 2, pp. 93-98, pi. 1, fig. J).— The authors 
report the results of a brief study of the influence of varying amounts of iron 
uiHin the growth and general api>earance of .spring wheat when supplied to 
the plants in a nutrient solution in the forms of the insoluble ferric phosphate 
and the soluble ferrous sulphate, spring wheat of the Marquis variety being 
used, and the general culture method adopted by Shive (E. S. R., 36, p. 328) 
being followed throughout. 

It appears that in the nutrient solution here employed iron in the form of 
ferric phosphate is very slowly and difficultly available to wheat plants even 
when supplied in relatively large quantities, and that it is not suitable for use 
with spring wheat in the culture solution here employed if the plants are to 
be grown beyond the stage of development when the reserve iron in the seed 
is no longer adequate to supply the needs of the plants. Ferrous sulphate, on 
the other Iiand, appears to l>e readily available to these plants, but somewhat 
toxic In the highest concentration used. It gave most excellent results wh.en 
supplied to the culture solution here used in quantities of 0.75 to 3 mg. of iron 
per liter of solution. 

luffuence of temperatare on the relations between nutrient salt propor- 
tions and the early growth of wheat, W. F. Oeuickk {Am4yr. Jour. Bot., 8 
(J9B1}, No, 2, pp, 59-62). — Preliminary results are reported of an experimental 
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-Study carried out in 1918-19 bearing upon the general relation noted by 
Bussell <E. S. IIm 39, p. 512), anti upon phases of relations bellevtKl to exist 
between olimatic eorulltloiis and what may be regarded ns the best set of 
proi>ortlons of the nutrient salts in the medluiii hi which the plants are rooted. 

The germination and early seedling jihases in the development of Marquis 
wheat w^ere studitKl, the investigation being planned to bring out the relations 
between maintained temperature, on the one hand, and the physiological prop- 
erties of various nutrient solutions on the otlier. The nutrient solutions used 
w’ere the 126 'three-salt solutions deserllied by the committee on salt require- 
ments (E. S. II., 44, p. 130), and each solution was tested for every one of 
the seven different temperatures. Tliese three-salt solutions are ol’ six types 
(E. S. R., 40, p. 520), acc<irding to the salts employed, and 21 different solu- 
tions were tested for each type, each of tho.se having its own peculiar set of 
salt proportions. 

The present paper is conlined to certain points brouglit out for the two tem- 
peratures 28 and 37° C, (one about optimum and tlie other distinctly below the 
optimum temperature^ for the early growth phases of wheat). It ai>pears from 
the data as tabulutenl that tlK* good group of each of the six types of sedutioii 
comprises from 2 to 7 different solutions, also that there is g^*iierall.y a marked 
difference between the sets of salt proporthms that provinl good with the 
liigher temperature, <in the one hand, and tho.se that proved good with the 
lower ones, on the other. 

It is concluded from the results as presented that temperature is of prime 
importance in determlidiig the mineral requirements for good germination tind 
initial growth in Marquis wheat, at least within the general limits of these ex- 
perimental tests, and it is <*onsidered sjif«‘ to supi>ose that other climatic con- 
ditions may be iuiiuential. 

The forms of nitrogen in soy heaii nodules, W. H. Stuowd (Soil Svi., 11 
il921)^ No. 2, pp. J23-1S0 ). — The first product of nltrogeu assimilation by 
legume bacteria and the form or forms of nitrogen assimilated by the plant 
from the nodule remain unknown. 

From 20 to 1(K) grn. of .soy Ix^aii iiodule.s, collcctt‘d in the field at the fiowering 
and during the fruiting of the plniil, ditl not contain the cyanid radical accord- 
ing to a method whicli is delicate to 0.01 mg. of hydrocyanic acid. 

Differences appeared in the amount and solubility of nitrogen in ikkIuIcs 
from different varieties of soy l)eaiis obtained from different fields, fertile and 
infertile, and in different y(»ars, hut collected at ai>proxinmtely the same stage 
of growth. 

A study of the kinds and amounts of soluble protein in nodules showed no 
globulin and little albumin, about 3 per cent of the water-soluble nitrogen 
being in the form of pndeln aiul proteose, f)f the protein free soliihle nitrogen 
in the nodules about IG per cent of the water-soluble form was present as 
primary amino rdtrogen and 39.3 per cent as amid nitrogen. Over 60 per cept 
of the total water-soluble nitrogen w^as precipitated by pliosphotungstic acid. 
The amount of the latter form, based upon the perccudage of total soluble nitro- 
gen, was much larger in the nodules than In the roots, tops, or leaves. 

An increase in the sutjply of nitrogen, either from nitrates or noduies, cause<l 
an increase In amino and amid nitrogen in the plant, but this increase was 
in<le}>endent of the form of nitrogen supplied. 

Note on the formation of hydrocyanic acid in plants, ^Iknaul (Jour, 
Biol. Chern,, 46 (1921), No, 2, p. 297 ). — In order to test the hypothesis that 
is formed in plants by the action of formaldehyde on nitrates, tests were made 
asidieseribed. It was found that in flasks made alkaline to phenolphtUaleip with 
sodium carbonate no HON was formed; in fiasks made alkaline to methyl < 
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araagre but acid to pbeiiolplitlialeiu a trace of acid appeared ; and in flasks inade^ 
acid to metbyl orange, stoppered and pluc€Ki in the sunlight for one month, 6 rag. 
(*f IICN' was produced. These results. wh('n consider«»d in n»iimH.‘ti<m svdlk llu* 
fact that the sap of the plant Is slightly acid and that nitrates and fonnaldo 
hydes are present, are held to indicate that HCN may be formed in plants by the 
action of formaldehyde on nitrates. 

Buberin and cutin, J. H. I’uikstley (Iffew PhytoL, JO (1021), No. /, pp. 
t7-29 ), — This Is an attempt to define and delimit siiherin and ciUin and to 
explain variation in each (as found in various plants), due to difft'rent organic 
acids and the properties thereof, or to different conditions under widch such 
acids have been transformed into modiflcations found to l)e present in the mature 
aggregates. 

Thick- walled root hairs of Gledltsia and related genera, W. li. >or(ivLn 
(Aifier. Jour. Boi., 8 (1021), No. ,% pp. 171^175, fiys. - The root hairs of 
(1. iriiwanthos became thick-walled and brown witldn a few days after llieir ap- 
pearance. This occurs regularly in all habitats. The thick- walled root Jiairs 
persist as long a.s does the root epidermis, even for several months, unless they 
are broken off by root movements in the soil. Root hairs of (Jymnocladufs 
ilioioa and Oeivin vauaJeuKis sometimes l)eoome thick-walled and hrow'n. 

Thick-walle<l root luiirs are considere<l as xen>i)hytie structures and are 
believed to relics of a time when the .si>ecies grew under xeroi^hytic* condb 
tions. Trees having thick-walU^l root hairs ]>ossess neither baeterial nooules 
nor mycorrbizns. This is tlioiigiit t4» be due to the inability of the parasitic 
organisms to enl<‘r the roots through ro<»l hairs having thicktmed walls. 

Suggestions with respect to the measurement of osmotic pressure, h. 
Kntu)son and S, (liNsiirao (Jmcr. Jour. Hot., H ilOJJ), No. H, pp. lOlf-HO. 
ftp. 1 ). — In line the auth<»rs begun w'ork <‘omi)aring the iilasinol> tie and the 
<*ryoscopic metlio<l. This work is still in<*omphde, but it is considered desirable 
to puldisb tlie methods for i‘xprcs.sing sap and the relations hetw’eeii ))n‘ssure 
and concentration, this i)aper being eoncerm^l chiefly with the effwt of the 
temperature at whieJj tlie tissm* is frozen and of th(» pres.sure applied on the 
freezing point of expressed sap. Tlie pai>er in<*liules also data on the osmotic 
pres.siuv as determined by the idasinol.xtic and the tT.vo.scofde im^thod, a spwlal 
apparatus being descrilied for use in expressing sail uiid suggestions being 
ma«le for applying pressures of known values for this purpose. 

Kor reasons indicated, Zchrtva pendufa and Jrvmne licrbHtii were chosen 
for this work. Tlie jilasinolytic determinations employed C’a<dj and sucrose. 

A piston (‘yiinder apparatus is descrihoil for use in tlie expres.sion of the cell 
sap, and recommendation is made with resiM*ct to tlie use of standard luaterials- 
testing machinery where deflnlte pri's.sures are available. 

It was found that a pressure of 5(1, ()()(.> lbs. yields a more coiiccMitrutiMl saj) tlian 
does 10, IKK) lbs. No great difl’erences W'ere found in the concentration of the 
sap expressed from leaves whether frozen with liquid air or with an ice-salt 
mixture, though comsideraide differen<*es were obscTved between osmotic 
pressures as determined by plasmolytic ami those by crytiscopic methotls. 

Variations in the osmotic <*onc©ntriitioji of the guard cells during the 
opening and closing of stomata, R. (J. Wuioanr (Apuer, Jour. Hot., S (lOtt), 
No. i, pp. 7 ). — Stmlles on the cliaraeters and ladiavior of [ilgmcnled 

subfolia i* cidls of Gyclumcn, Iresiiie, Zvbrina pendula, and young beet subjected 
to CaCla tMilutions ranging from O.OG to 1.0 molecular are stated to show that 
a difference exists between the osmotie concentration of the guaixl c^ells of 
the stonuitfi and that of the other epidermal cells when the stomata are oiien, 
also that the osmotic concentration in the guard cells increases In the fore 
noon and decreases in the afternoon, approaching that of the epidermal txills, 
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which show but little change during the day as regards osmotic conc^tration. 

The effect of cloudiness on the oxygen content of water and its signlA« 
canee in cranberry culture, H. P. Beruman (Amer. Jmir, Bot„ 8 {1821), No. 1, 
pp, 58-58, figs. 5). — Investigation carried on during 1918 and 1919 in the cran- 
berry regions of IStassaclmsetts and of Wisconsin showed the effect of cloudi- 
ness on the oxygen and the carbon dioxid content of the bog water to be 
indirect, resulting from the action of light on submerged vegetation. The 
effect of shading submerged cranberry vines was due to the resulting reduction 
in the oxygen content of the water. Pond water and bog ditch water showed 
no essential difference as regards the amount of injury. The greater injury 
done to tl)e blooms and growing tips of shoots In water deficient In oxygen 
is due, supposedly, to their higher resplratorj’^ rate as compared with that 
of the older shoots. Cloudiness increases the tendency to injury from sub 
mergence of cranberries in bog water. 

FIELD CROPS. 

The genetic nature of winter and spring varieties of plants, N. I. Vavilov 
and E. S. Kuznetsova (O Oenctieheskol Prirode Osimykh i Jarovykh Rmtmiu 
Baratov, 1921, pp. 25, pL 1, flya, 2; reprint from Izv, Agron. Fakult Baraiovsk, 
Univ., 1921, No. 1). — The authors crosse<l the spring wheat Tritiewn vvJgare 
luteacens with a winter variety T. oompactnm tvemerianum, and found the 
spring character to be clearly dominant instead of rect'ssive as In Tschermak’s 
experiments with other varieties. Of 552 Fs plants, 62 were tsTical winter 
and 500 early or late spring forms. Of the 500 F* families grown from the 
500 spring forms, 234 proved to be constant spring, 36 gave only late spring 
plants, and 260 segregated into spring plants and winter plants totaling 9,551 
and 2,191, resj)oet]vely. These numerical relations could not be explained by 
the usual Mendelian ratios. 

Some p 2 plants were* characterized by a lesser tillering capacity in com- 
parison with the parents. The spring parent averaged five stems per plant, 
while theses Fa j^ossossed from one to two stems and gave rise to F* families 
composed of one to two stemmed plants marked by leaves but one-half the 
parental width, by slender straw, and by small stature. Tillering was evi- 
dently highly correlated with the length of growth period, as the later the F* 
and F$ plants were, the greater was their tillering. The i>ehavior of these 
ei’osses Is held to show a complex genetic difference between winter and spring 
varieties, and to in<licate that the latter can not be regarded simply as loss- 
mutants of winter races. 

Crossing a Persian spring barley Hordmm dUtiohon peraUmm erUvanemg 
with a North Russian spring variety B. vulgare pallidum jarenakianum gave 
rise in tlie Fa to 47 distinct spring forms, 2 intermediates, and 10 typical 
winter forms not producing culms the first year. Of 86 Fa plants grown from 
H. vulgare pallidum aesUvmiXH. fUatiehon zeoiriton, 7 were winter forms. 
In other crosses of spring barleys, F* families with as narrow a ratio as 8 
spring plants to 1 winter plant were found. These data are cited to prove 
that in some casesi winter races may be obtained as a result of crosses of 
spring races, I. e., the progenitors of winter races also could have been spring 
races. 

While the fact that the so-called **wild progenitors*' of cereals are all 
winter plants favors the opinion that winter races are more primitive and 
have served as progenitors of spring races, a closer investigation reveals the 
existence of spring varieties among the wild plants. *^Spring races in natuml 
conditions have originated as a result of hybridization of different varletiai of 
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winter plants, and vice versa, spring varieties could give origin to winter 
varieties. Both kinds of plants can be obtained synthetlcalli^ one from an- 
other. . . . Man has not changed winter and perennial varieties by culture 
into spring varieties^ but he selected, consciously or unconsciously, spring 
races out of a mixture of spring and winter plants, by which most wild 
herbaceous plants are naturally represented, and multiplied theni.’^ 

[Report of field crops work in nawali, 102OJ, W. Macfarlane, H. L. 
Chuno, and F. G. Kbauss {Hawaii iSta, Rpt. 1920, pp. 26-S2, 37, 42, 56-60, 61, 62, 
pis, 4), — Cultural, fertilizer, and varietal trials, breeding work, and distribution 
of planting stocks of new varieties, are des^Tibed in continuation of previous 
work (B. S. R., 44, p. 29). 

Tbe use of 20 tons of manure per acre on etlible cannas gave an average in- 
crease of 2.76 tons of tubers at tbe main station. Cluain-grown seed of Guam 
corn produced 9.4 bu. per acie as <*onJiMired with 22.9 bu. of Hawaii-grown seed. 
Although neither was sprayed. Netted Gem, Nos. 3320 and 1322, Irish potato 
selections under tests for blight resistance yielded 80 and GO bu. per acre, 
respectively. Merker grass and Napier grass continue os the best grasses for 
green feed for live stock. PanU^vm antidotale frr)in the Florida Stntion yielded 
at the rate of 11.89 tons of green feed per acre in 8 months without irrigation. 
Limited varietal trials with cassava, sweet potatoes, grasses, and grain sor- 
ghums, and tests of cowT>ea and garden l>ean selections are n(»te(l, together with 
a list of the crops found adapted to conditions at <Jastiier. Current methods of 
rice culture are outlined briefly. 

Pigeon pea. Uba cane, cassava, and edible canna proved very drought re- 
sistant at the Haiku (Maui) Substation. The wider development of the corn 
urea and Increased acre yiehls are held chiefly due to the introduction of im- 
proved varieties and strains and the extensive use of more and better suited 
commercial fertilizers. In variety-fertilizer tests in cooperation with the 
Bureau of Plant Industry, IT. S. T>. A., a substantial iiuTease was generally de- 
rived from the use of fertilizers, the Increase ladiig fairly proportional* to the 
aniount of phosphates used. Altitude, adapted vfnieties. and appropriate fer- 
tilizing are con.sidered important factors in corn production. Other crop 
varieties considered worthy of note include Yamata No. 4, a Hamakua hybrid 
potato possessing improved physical, culinary, and blight-resistant qualities, 
Wiebke cassava, Dimeorea ftativa and />. japonica, Biloxi soy beans, Napier 
grass, and Merker grass. 

Bependablo Michigan crop varieties, .1. F. Tox (Michigan f^ta. fijjcc, Bui, 
109 (1921), pp, 3-19, flga. 10 ). — Tlie work of tiie .station in testing aral develop- 
ing varieties of field crops and their incn'ase under inspection by the Michigan 
Crop Improvement Association are outlined, with brief descriptions of the 
varieties of com, oats, wheat, barley, rye, alfalfa, beans, soy beans, clover, sweet 
clover, vetch, and buckwheat considered best for Michigan. 

[Field crops experiments In Kngland}, C. ('uowtiier {(Mympia Agr. Co. 
Ltd,f Research Dept, Ann. Hpt., 1 (1921), pp. 20-55, ph. 2). — The exiieriments 
reported were conducted on the estates of the Olympia Agricultural Company 
in various parts of England, and Include variety trials with barley, oats, wheat, 
and potatoes; breeding work with barley, oats, wheat, field lH*ans, flax, Italian 
rye grass, red clover, and potatoes; and fertilizer and seceding tests with po- 
tatoes. Detailed analyses of the whole grain, kernels, and husks of each of the 
out varieties tested are tabulated. 

Yields obtained by harvesting two ^V-acre sections of a plat of a potato 
variety varied by about 2 per cent from those secured through harvesting the 
whole (one-half acre) plat. When part of the produce of each plat wa.s dried, 
riddled, and reweighed to eliminate the source of error due to tbe earth ad- 
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hering to the tubers, smooth skinned, shallow-eyed varieties sustained a slirink- 
age of 4 per cent, while rough skinned, deep-eyed varieties lost 8 per cent. 

[Report of Held crops work in Punjab, India], D, Milne et al. {Punjab 
Dept Agr. Rpt 1920, pL 2, pp, 1^1 6-^1, 52-67, 5H, 59, 02-76, 77S1, 82-69, 91-95, 
97-117, 119-127, 180-H9, pi. 1, fign. 2 ), — In eontinuHt^m of similar work (R. S. 
H., 44, p. 633), detailed results are given of cultural, variety, fertilizer, and 
irrigation tests with wheat, com, gram, cotlon, sugar cane, and mlscellaneotts 
cereal, forage, and liber crops, together with milling and baking tests with 
wiieat, for the year ended June 30, 1920. 

[Field crops work in Travaiicore, India, 1919—20], N. K. 1 ‘jllai {Travan- 
core Dept. Agr. and Pinheries Rpt. 1919-20, pp. H-t7, 37-39, 4J).—The con- 
tinuation of variety and fertilizer tests with rice, sugar cane, and cassava; 
breeding work with rice; and seeding trials with cassava, is described as 
heretofore (E. S. II., 44, p. 433). 

[Report of field crops work in Uganda, 191fl— 20], S. SiAimw rr al. 
(Uganda Dept. Agr. Ann. RpU. 1919-20, pp. 6-9, 20, 21. 22. SO-St 51-ni: 1920, 
pp. 19-23, 48r-5l). — These pages des<Til>e the continuation of work with field 
crops along the same general lines us noted previously (E. S. K., 45, p. 340). 

ObseHi'ations on secHl color in red clovcf and its inheritance, Tl. Wiitk 
{i3verige9 Vtmdeafdr. TUUkr., 31 (1921), No. 0, pp. 257-265 ) .--The o<*currenca 
of seeds wdiite or grayish w'hite in color, not heretofore reported, was observed. 
The white seed color setmied to be asso<‘ialed constantly with wdiite blossoms 
and with a luck of authocyunin in the calyx teeth and other vegetative parts, 
and is regarded consequently us representing an albino type. This character 
w^as found to be rm'ssive. (yrosses between individuals of the type resulted 
in a progeny uniform in this particular character. The common yellow seed 
color was dominant in relation to the white, and in the a monohybrid 
segi'egation seemed to take place. Individual plants with white or nearly 
white blossoms and yellow .se**d8 were found to be not uncommon, but these 
always contained anthocyanin at least in the calyx teeth and by crossing such 
individuals other colors of blossoms and se^Hls could be segregated. 

Little known clovers need more tests {Seett World. 11 {1922\, Xo. 1, p. 
24 ). — ^The habitat and characteristics of strawberry ch»V(‘r yTritoUum fragi- 
ferum) and sui)terranean clover are briefly described, with notes on trials of 
these varieties in the United States. 

The inheritance of salmon silk color in maize, E. G. Anderson (Nrir York 
Cornell 8ta. Mem. 48 (1921), pp. 539-554, pU. 4), — Studies of the interrelations 
of salmon, green and brown silks, and tht? relation of salmon silks to other 
characters of maize are described. See also an tarlier note by Emerson 
(E. S. R., 45, p. 533). 

Salmon and brown .silks are recfossive to green silks by a single factor pair, 
am. This factor, 8m, is Independent in inheritance from P (pericarp), A 
(al(^iirone and plant color), B (plant color), and R (aleurone, plant color,, 
cherry pericarp, and red silk color), but Is linked with the factor PI (plant 
color), and consequently also with Y (yellow endosperm). Dominant A Is. 
necessary to pr<Kluce salmon or brown silk color. The Intensity of pigmenta- 
tion of salmon-brow’n silks is directly related to (he inteiislly of pigmentation 
of the pericarp. The relation of the factors A, 8m, and P to silk color can be 
r^resented as follows: A8mP, A8mp, a8mP, a8fnp, aamP, or aamp^Qtem;. 

Salmon ; and Brown. 

The factor 8m for salmon silk color Is shown to be linked with the factor Y 
tor yellow endosperm and the factor PI for plant and anther color, the relative^ 
order of the three factors being Y-PhBm, The amount of crossing-over la. 
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reported to be about 30 per cent between Y and Ply ami about 10 i^er cent be- 
tween PI and Nw. The observed coincidence of crossing-over in the two re- 
gions Y-Pl and Pl-fltn was about 0.4. 

Cotton culture in Argentina, C. T>. (Uroi.a (.la. fior, RuraJ Avf/nitina, 55 
{J921)y No, 11, pp, 391-iOS, pg, i). -Hesides nott's on cotton culture in the 
Republic, fletails of a cotton-growing contest (E. S. R., 43, p. 430) conducted 
in 1011^20 are given. The principal varieties grown in Argentina are Chaco, 
Texas Wood, Dixon, Simpkins, aiid Russell. Where grown on a held scale, 
yields ranged from 041 to 1,809 Ihs. per acre, and the lint graded about good 
middling. 

Cotton production and distribution, season of 1920—21 {[l \ S.j lUtr. of 
the Censtts BuL lJf7 {1021), pp. ISH, y/>v. i?/ ). —Detailed tabulated statistics simi- 
lar io those n(»ted luTctofon' (E. S. R., 11, p. tS29i are presente<l for the 
s< 4 ison of 1020-21. 

IR^termination of the different technological qualities of cotton fibers, 
E. llKiM and O. Roeiikich (BuL Affrnce <1cu. Cofnn. [Fraucr]. J 'f (1021), No. 
tS6, pp. 749-77S, Ppff. 4) — JMetliods are given for dedennining tlie Umgtb, diame- 
ter, maturity, tenacity, ami elasticity of the fibers of cotton, with remarks on 
the grapliic expression of numerical results an<l on classing cotton. 

Heginned and cleaned cotton: Results gbtained from sonic spinning 
tests, W. R. Mkadows and W. (1. Hiair {Cotton. 86 (1.022), No. 3, p. 155).-- 
Manufacturing tests of cotton of low grade were conducted by the Rureau 
of Markets and (Voji Estimates, V. S. D. A., in ciioperation with the Nortii 
('aroliua State College of Agriculture. T)ire<’ lots of material, including a 
mixture of (’(dtou before l»eing reginned or cleaned, tlie cotton after roginning 
<ir cleaning, and an untreated bale (*fiualing tlie reginned or cleaned cotton in 
grade, were ua<Ml in eacli test. 

CottoTi grading below good ordinary was cleaned liy a continnoiis passage 
through se^erul imnliines commonly used in cotton mills, and then graded 
strict low middling. The tests sbowcHl the percentage of visible waste in 
the original cotton to be 13,58, in the cleaned <‘otton 7.73, and in the untreated 
mnt<*lied bale 9.9 per cent. Tlie cleaned cotton produced yarn averaging 5 
l>er cent weaker than the original, but 17.1 per cent stronger than the matched 
bale. This weakness of (he latter is tbougiit pnibably due to the character of 
the lint In (lie bale select (vl. 

A mixture from bales grading strict goo<l onliimry and good ordinary was 
reginnefl in gins with the grids or ribs and breasts removed, the cotton being 
fed to the saws through feed rolls adjustable for various lengths of staple and 
the lint renuneii from the saws by an air blast. The cotton then graded strict 
low middling. The percentage of total visible wa.sle was 9.98 on the original, 
6.98 on the reginned, and 7.94 on the matcbe<l. Tlie reginned cotton produced 
yam averaging 5.88 per cent stronger than the original, but 34.4 per cent 
weaker than that from the matched bale. Tl^e character of the cotton in the 
matched bale perhaps was related to the greater breaking strength of the yam 
produced tlierefroin. 

A mixture of cotton from bale.s grading strict Ioav middling and middling 
was reginned similarly to the above except that the lint was removed from the 
saws by a brush instead of an air blast, and graded strict middling after 
reglnnlng. The total visible waste on the original cotton was 0.93 I'or <*ent, on 
the higihned 5.T8 per cent, and on the mntcluMi bale 8.43 per cent. The rt^ginnetl 
cotton produced yarns 1.62 per cent weaker than the original and 0.21 per cent 
weaker than the matched bale. The authors state that the visible waste and 
yarn strcngtli results indicate that definite conclusions cun not be drawn from 
these tests, which should not be regarded as final. 
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Svaldf OdaX oatSt A, Akeuhan (Sveriges Visddesfdr, Tidskr,^ 31 (1^31) ^ No. 3, 
pp. 244-256t fig\ i). — A description is fflvcii of Svaldf Odal oats, a new early 
white variety derived from crossing the Guldrc^gn and Improved Dala oats and 
adapted to northern Sweden, and the results of cooperative tests with the 
parent varieties and other sorts and crossbred strains in different sections 
of the country are reported and discussed. 

The records of these experiments are interpreted as indicating that the 
object sought, a variety having the good (fualities of Guldregn coupled with 
increased earliness, was attained in general, but It is pointed out that under 
the conditions of soil and climate in southern Sweden, where earliness is not 
such an iniportuul factor, Odal oats can not comi)ete with Guldregn. It was 
only where earliness was of special importance that Odal was found superior 
to the two parent varieties. 

Oleaginous products and vegetable oils, 1. Grinenco, G. Capone, and M. 
Costa {Produits Oldagineux et IJuilcs VdgdtalcB. Rome: Inst, Intematl. Agr,, 
Serv. Siatift, 192 pp. XXXJI-\-4 W . — A statistical study of tlie production 
and commercial movement of oil seeds and their products in the different 
IMditical divisions of the world. Data are given and discussed for each 
country and suninmrlxed for the individual cn)ps. The tabulated statistics 
embrace the seed and derlvatl^ oils of cottpn, flax, hemp, colxa, rape, nius- 
lard, poppy, peanuts, sesame, soy beans, castor beans, coconuts, and palm ker- 
nels; copra and miscellaneous seeds and fruits; and corn and olive oils. 

Scientific research in potato culture under official supervision, H. M, 
Quanjeb (Dept. Landb.y Nijv. m Handel INetherlandH]^ Verslag. en Mcded. Dir. 
handh. No. 1, (1921), pp. 7-25). — The author outlines the activities of govern- 
mental and technical organizations in Europe, the United States, Canada, 
Japan, and the Dutch colonies In conducting variety trials and nomenclature, 
cultural and fertilizer tests, breeding work, disease control, and seed certifica- 
tion Mdth potatoes. 

The potato crop. — With special reference to new varieties and immunity 
to wart disease, R. AV. Wheujjon (Jour. Newcastle Farmers* Club, 1920, pp. 
47-59). — A brief account of cultural, harvesting, and storage practices wdth 
potatoes in northern England, with descriptions, immunity notes, and synonyms 
of varieties commonly grown in Northumberland, Durham, Cumberland, and 
Westmoreland Counties. 

Studies in rice, K. V. JosHi (Poona Agr. Col. Mag., 12 (1920), No. 1, pp. 
4-12). — Observations are reported on the influence of seed preparation, seeding 
methods, and soil conditions on rice intended for transplanting, together 
with tt description of the growth of rice seedlings. 

Where sprouted seed was submerged, the plants survived hut developed thin, 
tall, and weak, while with shallow applications they were shorter and sturdier 
and with a broader leaf. Seed planted 0.5 to 1, 3, and 4 in. in depth required 
117 to 120, 140 to 150, and 170^ hours, respectively, for emergence of shoots. 
Seedlings from depths greater than 1 in. were weaker and easily broken in 
uprooting for transplanting. 

Caltaral experiments with groin sorghums in the Texas Fanlmndlet B. E. 
Eothgeb (U. S. Dept. Agr. Bui. 976 (1922), pp. 43, figs. 11). — ^The detailed results 
frmn date- and rate-of-seeding experiments with grain sorghums conducted at 
Amarillo from 1914 to 1919, inclusive, are reported, supplementing earlier 
varietal experiments with grain sorghums at the same station (E. S. R*, 38) 

838). Envii*oning conditions and tiie physical factors influencing crop pro- 
duction at the Amarillo Cereal Field Station are descril>ed at some length) to- 
gether with considerable metwologicaJ and agronomic and yield data op the 
varieties used in the tests, 
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The yields, were so influenced by seasonal conditions that no one date of 
seeding Is held best for all years, the average yield in a series of years being 
considered the one safe basis for practice. Dwarf milo produced its best aver- 
age yields when seeded normally, about May 23 ; Dawn kafir from the early 
date, May 10; and feterita and Manchu kaoliang from the late date, about 
June 10. 

In the 6-year period Dwarf milo, in rows 3.5 ft. apart, made the highest 
average acre yield. 30.8 bu., with 12 in. of row space per plant, while in rows 
7 ft. apart the highest average yield, 33.2 bu., was made by plants from 8 to 
12 in. apart in the row. The 7-ft row^s with jdants 6 in. apart averaged 32.8 
bu., practically the same as obtained from the 8 to 12 in. spacing. Spacing 
the rows 7 ft. apart is considered a slightly surer way to grow a grain crop 
than spacing them 3.5 ft. apart, but the latter method will produce a higher 
average total crop yield. Dawn kafir produced its highest average yields, 
23.2 bu., from plants witli 15 to 19 in. of row space in 3.5-ft. rows, and 23.9 bu. 
from plants with 4 to 5 in. of row space where the rows were spaced 7 ft. 
apart. . * 

Dwarf milo seed grown at Arlington, Va., produced crops at Amarillo equal- 
ing home-grown seed in yield and otherwise. Arlington-grown feterita and 
Dawn kafir seed averaged 4 bu. and 2.6 bu.. respectively, inoi’o than home- 
grown seed at Amarillo in the 6-year period. Yields secured in all the expe- 
riments indicate Dwarf milo to be by far the bettor variety to grow under the 
conditions at Amarillo. t 

AVhon Dwarf milo, feterita, and Dawn kafir were grown for several years at 
Arlington, Va., Amarillo, Tex., and (Uilco, Oallf., from seed produce<i at each of 
the three points, it was demonstrated that the source of set^d was practically 
without infiucnce on the growth of tlie crop and on yield. Analyses of samples 
from these crops revealed that enviroiiineut al conditions, such as soil and 
climate, affected the chemical composition of the grain much more than did 
ti e sources of the aeed. 

The influence of fertilizers and spacing on the yield and compo.sition of 
sugar beets, Geblaoh (/i/, Zuoketrubenbau, 28 {192JI), AV U-J2, pp. 128-lSS). — 
Applications of artificial fertilizers to sugar beets on light loamy-sand, humus- 
sandy-loam poor in lime, and loess-loam soils had but little effect on the com- 
position of the beets, while the use of stable manure, green manures, and lime 
gave favorable results. Lack of potash in the soil resulted in i)oor yields and 
beets poor in sugar. The proper use of nitrogenous and potassic salts did not 
inhibit sugar fabrication in the beets. 

Increasing the spacing from Uie customary 15 by 18 cm. to 40 by 47 to 48 cm. 
In order to facilitate machine cultivation is considered a harmful practice, de- 
pressing both the yield and sugar content of the beets. A spacing of 40 by 25-80 
cm. (15.6 by 9.7 to 11.7 in.) is suggested as the most practicable. 

The sale of beet seed, H. Sagnieb (Jowr. Agr. Prat., n. scr., {1921) ^ No. 45, 
pp^ 387, 388). — ^The regulations as adopted by the Union Syndic-ale of Grain and 
Seed Growers of northern France (Lille) stipulate that beet seed may normally 
contain .as much as 4 per cent of impurities; seed containing up to 6 per cent 
is receivable, but with a proportional deduction for the amount over 4 per 
cent. The normal moisture content is 15 per cent, but seed with as much as 
17 per cent may be receivable with a deduction for the amount over 15 per 
cent. Small seed, weighing less than 22 gm. per 1,(XK), should germinate 70 
per cent, medium seed, to 25 gm. per 1,000, 75 per cent, and large seed, 
over 25 gm. per 1,000, 80 per cent When the difference between the test results 
and the standard is not over 5 per cent, the merchandise is receivable but with 
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a eomspondinR reduction. ATter alx days foiir-fifths of the germs should 
emerged. 

Tests of nitrogenotis fertilizers with tobacco, E. Bi*anck and F. I'aniss 
(Fuhlf/ng's Lnndw, 7Ag„ 69 UV20}, No. 21-Z2, pp. pg. i).— AminouUiin 

sulphate, urea, and stable manure with urea were applied six days liefore set- 
ting out plants of Virginia tobacco, but lack of soil unifonnily rendered yield 
(lilTerences of <loul)tful value. In the burning tests, leaf from the plats receiv- 
ing ammonium sulphate exhibited the longest fire-holdfng capacity, and the 
tobacco froni the plats fertilized with stable manure plus urea the shortest, 
while the unfertiUzeNl plats and those treated with urea alone wore apparently 
Intermediate in this respect. The mildest flavor and most agreeable aroma in 
the imcured leaf was found in tobacco fertilized by urea and by ammonium 
sulphate, while the leaves from the plats treated with stable manure had a 
rather pungent odor and a biting taste. 

Pusa 12 and Pusa 4 In the Central Circle of the Tnited Provinces, B. C. 
Bubt and A. and (3. L. C. Howard (Agr. Research Inst. Pusa Hut. 122 {1921), 
pp. S4, pi, 1 ). — This paper gives the charactenslics of Pusa 12 and Pusa 4 
wheat, relates the methods followed in replacing the local crop with these 
strains, and rciiorts the n'sults of milling and baking tests in India (E. S. B., 
20, p. 135; 33, p. 361 ), Great Britain, and Australia. 

Pusn 12 is described as beardless, with a shining red chaff, tall, bright, strong 
straw and large white seed. Pusa 4 is a strong-st rawed, beanlless variety with 
bluish-green foliage, while felted chaff, and large, translucent whit(» grain. 
Both sorts arc easily distinguished in the field. It is estimated that approxi- 
mately 250,000 acres in the Province were under these varieties in 1018. On 
the basis of milling and baking tests, A. E. Humphries considers that Pusa 4 and 
Pusa 12 are much sui)erior to the ordinary grades of Indian wheat, such as 
Clioice White Karachi. 

Wheat production in Peru, 1010, ,1. S. S\NTiSTK«tAN {Min. I'omrnto. Dir. 
Agr. y Ganaderla [Peru], Estadis. Indus. Triguera. 1919, pp. 103 ). — Statistical 
infdmuitlon relative to the wheat industry in Peru, supplemenliug the data 
noted previously (K. S. U., 44, p. 530), is presented for the year 1019. 

Pastures in our wheat-growing districts; The displacement of native 
grasses by Introduced herbage, E. Breakwkij. {Agr. Gaz. N. B. Wales, 32 
{1921), Nos. 10, pp. 685-Pm, pgs. 2; 11, pp. 767-773, figs. 2; 12, pp. 857--B6r>, 
figs, jB).“^Many of the native grasses formerly occupying large areas of the 
present wheat-growing districts of New South Wales have practically disap- 
peared. With the exception of Chloris truncal a, those on the loose alluvial or 
basaltic soils were largely replaced by short-lived spring annuals which die 
>vith the advent of summer conditions and leave the soil bare. A study of the 
plants found In different wheat-growing centers showed the introduml herbage 
to depend upon soil and climatic conditions. 

Burr trefoil does not thrive where the winters are too long, or on the shal- 
low soils of rocky hills, but grows best on the stiff or alluvial soils of the 
fiats. Woolly trefoil {Medicago minima) replaces burr trefoil on rocky hills, 
if the temperature is suitable for both. Barley grass Is found during the spring 
in both the coldest and warmest localities throughout the State, occurring most 
frequently on old cultivated lands. 

Native crowfoot (Erodium iaygmrum) is adapted to the short warm spring 
climates rather than to the long winter climates. It often dominates all other 
herbage on light soils, but Is subordinate on stiff black soils. The introduced 
crowfoots are found under all temperatures, generally partake of a rosette 
character, and constitute most of the herbage where the mean temperatures of 
September and October are below 55 and 62*" F. respectively. 
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Variegated thistles {Cardms marin^ns) require for their best development 
tlie alluvial or basaltie soils where the hJat'k thistle also thrives. Cockspur 
(VetiUturca meUtcuHiH) , star thistle, and sleiKler thistle grow well on light sods. 
Oap<‘ W'eed {VrypioAfemma cnlendulacea) 8ueeee<ls on old cultivated lands, or 
In paddocks adjoining ciillivatcd lands. Ball clover appears to depend to a 
large extent on goo<l winter and spring rainfall. 

Kntdail fescue {Fcntucn bromoidea) is ecpinll.v ahuiidant under <*old and warm 
ooudttions, hut preB'rs the light to th<‘ lu^\.v scdls. The introduce<l hroine 
grasses seem to dejHUid on a moderate spring teinjKTature and on a good rainfall. 
Tiie Ilaiithonia and StiiJU grasses are tho most persistent of all native grasses in 
the hilly country throughout the State, and where judiciously managed are not 
being displaeed by herbage. 

PracticHny all the summer herbage is found on old cultivated or fallowed 
lands, excepting wire weed {Polyyonunv aHculare) whicdi encroaehes on 
jjastures. The herbage mainly comprises wire weed, pri<*kly lettuce {Lavtnca 
scarioUi), wild melon {(HicumU myriocarpus), introducefl KratfvoMs spp., stink 
grass, barnyard grass, and summer grass y Panh um Mouffitinalr) . The thick 
grow’tli of stink grass often crowds out all other summer vegetation. Barnyard 
grass and slimmer grass succeed in the moist situations. 

Onion grass ( Konntlea bulbococliuin IK. roseu)), K. A. Biack {TaHrnmun 
Ayr. Olid Sfovk f>cpf. HuL h.i (Pi^O), pp. 1-1, pi. /. fiys. 2).- A botanical descrip- 
tion of the ysvoil is given, with an explanation of the confused nomenclature. 
See also an earlier note (K. S. U., 13, p. HTiS). 

Analyses show (be foliage to be of low feeding value and very indigestible, 
(hie to th(‘ high ju'rciMdagc* of e\tnMnil.\ tough IiIkm*. Under cultivation, the 
plant might be a j)iolilahle siunce ol titter. Tli(‘ ennu contains 75.3 p('r cent 
of starch on a dry weight l»asis. Although repeated plowing and cultivation 
supi>resses the weed, rooting up and destroying the [ilants while in bloom Is 
considered tbe only safe means of eradication. 

IVoUuction and f^ertninalbm of twitch grass, W. H. Wkiuht (Ontario Ayr. 
Pol. and PfSpt. Farm Ann. .^5 (19111), p. ^0 ). — Uvtens ve studies and gtaani- 

natioji leasts showed twitch grass to jirodina* an average of 12.8 smls per spike, 
with SO [>er cent of the seeds g<'ruaiiat ug in /airich germinators and SS.3 per 
(•(‘111 In sand. The dang(*r of spn^ading twitch grass se(Ml In straw, manure, and 
commercial soimI is indicated. 


HOETICULTURE. 

1 Horticultural investigations], L, U. I>ktjkn {Ddairarc St a. Hut. 129 
(1921 pp. ITt-lS). — Without reporting data, brief statements are given of the 
progreSvS of various (‘xperimental activities during tlie year ended June 30, 1921. 

The importarii'e of fertilization to the apple was shown by the fact that 
control plats in every instance wi're less prodiu'tivo than those receiving fertl- 
Izers; however, the use of excessive amounts of fertilizer did not result in 
proportionate increases In crop. In variety tests with small fruits, Kathbun 
and Erie blackberry proved Insufliciently hardy to w arrant their use for market 
or home purposes. In the cabbage bidding project, a wide variation was 
noted among tlie progeny obtaineil by selftiig (be blcHiins of a single plant. 
Obii^rvations on two strains of tbe 1919 selection showed one strain to be 
practically free and the other practically homozygous for the so-called ** rosette ” 
character. 

[Horticultural iuTestlgations] (Oreg. Ayr. Col. Bui. 291 (1919), pp. /d, J7). — 
Without presenting data, brief summations are given of the progress of various 
100266—22 i 



640 


EXPEEIMEKT STATION RECORD, 


[Vol. 46 


activities. Pruning studies with the apple indicated that June heading increased 
the number of fruit buds and leaf spurs with little or no decrease in the vitality 
of the tree. 

Depth of planting studies with several si>ecies of fruits showed that in gen- 
eral shallow planting is preferable. A strain test of broccoli revealed a wide 
variation In type and in yielding capacities. The application of commercial 
fertilizers to poor soil did not result in as satisfactory yields ns were obtained 
upon naturally fertile soils. Irrigation was found to control to a large extent 
the blossom end rot of tomatoes and to increase the production of late beans. 

Report of the horticultural division, J. M. Wkstgatk (Hawaii *S7fl. Rpt, 
1B20, pp, 17^6j ph J, fig. 1). — ^During the year ended June 30, 1920 (E. S. R., 44. 
p. 44), tests of and demonstrations with various horticultuml plants, including 
the avocado mango, pai>aya, grain', and Macadaniia nut, were continued with a 
view to determining the better varieties and encouraging their dissemination 
throughout the islands. A grafting wax consisting of 1 part tallow, 8 parts 
beeswax, and 4 parts resin proved suitable under the tropical environment. An 
improvised propagating frume Is described and Illustrated wherein the soil is 
kept warm during the nlglit tliroiigh the medium of water heated by the sun’s 
rays during the day. 

Annual report of the experimental work of the Ganeshkhind Botanical 
Garden (Poona District) for the year 1015 -- 16 , W. lUmNs (Uomhay Dept. 
Agr. Ganeshkhind Bot. Qard., Kirkce, Ann. Rpt. K.ppt. Work. 1915-16, pp. 
li+U )’ — In this progress repoit (E. S. R., 35, p. G13) <ljita are presented rela- 
tive to m'scellaneous Investigations with various tropical and subtropical plants, 
Including the mango, orange, lemon, guava, papaya, fig, and banana. 

[Origin of new fruits], A. F. Etter (Calif, Dept. Agr. Mo. HiiL. 10 (1921). 
No. 9, pp. 492-^94). — 111 this brief account relative to the antbor’s activities In 
fruit breeding, there are mentioned the All Gold apple and Calistbene, Etters- 
burg No. 121, and Tripler strawberries. 

Long pruning, J. C. Whitten (Calif. Dept. Agr. Mo. BuL. 10 (1921), No. 10, 
pp. 545-^47). — In this discussion of the relative merits of long and old style 
pruning, which corisi.sted in the annual heading back of new shoots, the author, 
In elucidating the various processes of food assimilation and storage in the 
apple tree, shows how long pruning favors the maximum development of these 
nutritional activities and incldentaliy increases the hardiness and improves 
the general welfare of the tree. 

Experiments with neon light { handle. JahrX)., 52 (1919), Erganzungsh. 1, 
pp. 76-78, fig. 1). — In studies conducted at the Dahlem Station It was found 
that tomato and cucumber plants forced during the night and during cloudy 
days with the light of neon electric lamps gave notably increase<l yields as 
compared with control plants grown under normal conditions In the same 
house. The lighted half of a cucumber house yielded 500 fruits weighing 277 
kg. 530 gm., while the control half produced only 370 fruits weighing 186 kg. 
000 gin. A repetition of the test, in which neon lamps were placed in that 
part of tlie house previously used as control, resulted In similar differences 
in yield in favor of the artificially forced plants. Even sharper differences 
were recorded for the tomato crop. The superiority of the neon light over 
other forms is believed to lie in its fiery red color and In the nature of the r^y», 
which are claimed to be readily absorbed by the chlorophyll of the plants. 

BelatiAn of age to productivity in cuenmher seed, G. A. LANtuca (Lnndto. 
Jahrb., 52 (1919), Erganzungsh. 1, pp* 60). — A brief report of a test con- 
ducted at the Proskau Experiment Station of the relation of age of cucumber 
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seed to productivity. In coniparing 1- and 3-year-old seeds of Weigelt Beste 
von Allen cucumber, plants from the older seeds fruited 10 days earlier and 
produced a 50 per cent larger crop. 

A note on soil sterilisation for tomatoes, T. PAitKKB, A. W. I^nu, and J. S. 
Mitchkll (Fruit, Flower, and Vcg. Trades* Jour. [London], 41 (1922), No. S, 
pp. 54-^6, figs, 5 ). — In a test of the value of several chemicals for partial 
Bterillssatlon, and incidentally for their effect on the plant, five different treat- 
ments were compared — (1) control, (2) dichlorcresol and cresol mixture, 
(3) dichlorcresol and basic slag, (4) p-toluene sodium snlpho-chloramid, ^nd 
(5) cresol (emulsified). The average yields per plant for the different treat- 
ments were, respectively, 41, 32.5, 36.9, 23.2, and 18.5 ok., the greater yield of 
the control plat indicating that the chemicals were used at too great a concen- 
tration. Dichlorcresol was active in stimulating a greater development of 
foliage, haulm, and root fibers, and in preventing cankerous and nematode 
Injury. Ilo(»ts from the several plats are illustrated. 

Hydrocyanic arid injury to tomatoes, O. F. Pottfk ( Amrr. Soc. Tlort. Set. 
Proc., 17 (1920), pp. 120-126 ). — Tn this study, conductcHl at tlio Wisconsin Ex- 
IKjriment Station, various factors involved in the fumigataion of plants with 
hydrm*yanic acid gas were carefully studied in their relationship to possible 
injury. Tlie work was carried on in a paraffin-lined box, using tomatoes 
grown under like conditions as plant material. 

In determining the maximum safe dosage for several different exposure 
length.s, it was found that injury did not hear a simple relation to the length 
of exposure, which fact is explained by the assumption that In longer exposures 
it bm)mes increasingly difficult for gas to enter the leaf stomata. From data 
obtained in a study of the effect of relative humidity it was apparent that 
the dose f(»r a given volume must he reduced under conditions of high humidity. 
Plants growing ' in soil dried sufficiently to cause wilt withstood a much 
stronger dose of gas than did similar plants in moist soils. The influence 
of temi»eratnre was shown by th(* fact that plants were killed at 86® F., while 
at 70® the same dose was used repeatedly without injury. 

Supplementing the discussion, practical recommendations are given for a 
greenhouse fumigation. 

A new test for maturity of the pear, A. E. IMtTRNKKK (Oicgon Bui. 186 
(1921), pp. 28, figs. 9 ). — Tn this third report on poor harvesting and storage 
investigations (E. S. U., 42, p. 40), further data arc given relative to the use 
and accuracy of an ni>paratn.s designed to lest the degrei' of maturity of pears 
by recording on a .s<Mile tiie number of pounds nxiuired to force a hemi- 
spherical plunger a definite distance Into the surface layers of the fruit. 

Repeated trials with Bartlett pear.s indicated that harvesting should com- 
mence wiien freshly picked fruits register n resistanc'c of 35 lbs. and should 
continue for distant shipment until 25 Ihs. is reached. To overcome indi- 
vidual variations it is advised that each lot under te.st comprise 10 to 15 
fruits of normal type and comparatively free from hlemlshes. Russeting and 
high coloring w^ere found to increase the resistance in the case of Bartlett 
pears; therefore it Is recommended that such fruits be excluded from the test. 

The accuracy of the apparatus w^as proved by Its ahlllty to register .slight 
variations In maturity due to difference in site, exposure, soil, and similar 
environmental factors, Favorable results obtained in tests with Bose, How'ell, 
Anjou, Cornice, and Winter Nells potirs and Orimes and Wagener apples 
showed the potential possibilities of the machine. The picking season of 
Bose, as indicated by the tester, w^ns found to range betw'een 24 and 20 Ihs. 
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Measuremeiits of the increase in size of Bartlett pears showed a close cor- 
relation between increase in transverse diameter and incrense in weight. Aver- 
age seven-day increments were found to be 5.1 per cent for size and 17.7 per 
cent for weight, an approximate ratio of 1 : 3.5. The author believes, how- 
ever, that the pressure tt^st is the most reliable index to the exact stage of 
maturity of the fruits. 

[Changes in chemical composition of peaches], T^. W. Tabr {Delaware 
8ta, Sul, 129 (1921), pp, ii, 12 ). — The results of one year’s study of the chemical 
(»oinpositloii of p(«iches from pints treattni with varying amounts and com- 
binations of fertilizer elements showofl that in the early stages of development 
starch and reducing sugars were present, with no sucrose. With the approach 
of maturity the reducing sugars beciiiiie almost cmistnnt at U.25 to 2.75 per 
cent, while cane sugar incren.sed steiulily and starch became very low. The 
earliest and best fruits were obtained from the check i>lat.s. 

Bmall fruit, G. M. Darbow {N. F. Sit ate Uort. Si or. Pror., 192!, pp. 90-98 ). — 
The status of small fruit production throughout the United States is briefly 
discusse<l with reference to Investigational activities, improved commercial 
practices, and promising new varieties. 

[Stocks for American grapes], F. K. Gladwin ( V. V. Sitatr fforl. Sior. 

1921, pp. 80, 87 ). — ^The author briefly observes, that further rci'ords (E. S. It., 
28, p. 640) upon the yield of grape varieties grafted on resistant stocks Indi- 
cate that Conconl on Riparla Gloire is more fruitful tlian when on its own 
roots. Loss important gains in yield were recordi'd for fVmcord on St. George 
stock. 

drape culture In Greece, P. Viala (Avn. ivsl. SafL Apron.. 2. .vcr., /5 
{1921) f pp. S-Si ). — This is a report of an investigation of tin* grap«*-gn»wing 
Industry of Greece, conducted by a French commission al the rof|u<»st of tlu^ 
Greek Government, which had become alarmed by the pliylloxera invasion 
of Macedonia and other neighboring areas. The autiior !>elieves tliat the 
absence of this dreaded insect from Greece projier is due to chance, and that 
despite quarantines it is only a question of time when tl!<* phylloxera will 
gain an entrance. In anticipation of this event, tl»e dilTerent soil types in 
important grapt^-growing sections of Gree<*e were studieti with reference to 
their suitability for particular varietif^s of resistant stocks. In a similar man- 
ner stocks arc rwommendeil for various types of vineyard soils, previously 
analyzed In connection with surveys Cfmducted under the direction of tlie 
laboratory of agricultural chemistry at Athens, 

A proposed treatment for frosted grapevines, K. L. Nouuakkt {VaUf. Drpt. 
Apr. Mo. Sul., 10 {1921), No. 9, pp. 8^5-358, /iffs. i3).~“Following severe frosts 
in the .spring of 1921, an investigation was conducted in the San Joaquin 
Valley, Calif., to determine the best methods of treating Injured vines. In 
obs^vations made upon the recuperative jiowers of 11 varieties of Vitis vinifera 
it was found that the side growths arising from tiie leaf axis buds of injured 
shoots were always sterile, whereas, with the exception of Thompson Seedless, 
If the frosted shoots were broken off at the base fruitful shoots were almost 
invariably forced from dormant buds. The partial culling back of frosted 
} shoots proved useless In that as a result the leaf axis buds put forth barren 
i shoots, while the dormant basal buds remained inactive. Breaking off the in- 
jured shoots proved to be the most effective treatment and was found to result 
In less bleeding than did cutting. The several varieties Included In the study 
mm classified according to their manner of recuperation. 

Soma phases of the problem of the decline of old citrus orchards, A. I>, 
{Calif. Dept. Apr. Uo._Bul., 10 (1921), No. 10, pp. 52 1-828). --\orio\un 
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causes wliicli may lead to the premature decadence of citrus orchards in Cali- 
fornia are briefly discussed^ with suggestions for improvement. 

The pollination of coconut, V. ('. Auiaua (Philippine Agr., tO (1H21), No, 5, 
pp. 196-207, pL i). — report of a study conducted at the (College of Agriculture, 
Los Bafios, P. I., in which detailed tecdmical observations were made upon the 
structure of the coconut flower tind the process of pollination. In addition, 
pollen was tested for percentage arid duration of viability and manner of 
growth in several different strength sugar solutions. 

It was found that unfertilized female blossoms do not produce nuts, and that 
crossing between flowers of a single tree or of different trees is the normal 
process of fertilization. Either Insects or wind may serve as active agents in 
pollination. The majority of sta minute flow^ers in a single cluster begin to 
open about 0 a. m. and shed i>ollen about 8 a. m. Pistillate blossoms were 
recorded as re<'(‘ptive after two or three weeks from the time of the first ap- 
pearance of the inflorescence. The best growth of pollen occurred in 25 and 30 
per cent sugar solutions. Pollen was foiiuil to remain viable from 2 to 9 days 
after dehiscenc'e. 

Pineapple experiments [Haiku Substation], F. C. Kraitsh (Hatmii Hta, 
Rpt. 1920, pp. 48 -50). — The results obtained in inis<*eUiim^)Us cultural investlga- 
llons with the pineapple are reported with data. 

In comparing the effect of burned lime applied ,‘10 days before and immediately 
Iiremling planting, (he earlier apiillcuthm pn^ved more satisfactory, the second 
api)arently exerting a luirmful influence. In a test of the comparative value of 
Several forms of lime applied in different ways and amounts, hydrated lime 
broadcast tHl after plowing at the rate of ,‘1,000 lbs. per acre proved peculiarly 
effective, increasing the yield ai)proximately C,0()8 lbs. per acre. Burnefl lime 
ju'ovimI le.ss valnuldc than hydrated, and ground limestone and coral sand had 
little effect. The negligible and in some Instances negative influences of these 
materials, when placed in the furrow directly beneath the plants, was believed 
lu be due to a loo great concentration near the roots. The results of a similar 
test with .several pln)spbali(* materials indicated differences in yield too in- 
.signUi(*aiit to allow for any deflnlte deductions. 

In plowing under various forms of vegetable matter, including corn cobs, 
corn stalks, green vines, and pineapple residue, It was f(nind that the corn by- 
products were of no appre<*iable value, probably due to extended droughts dur- 
ing the growing season. Substantial gains were noted on plats underlaid with 
gre(»n vegetable iiiulerlals. The removal of the residue of a ]>revio\is crop of 
piiieapple.s caused a sharp decrease in yield below that of a similar plat in 
whicli the.se materials had been turned under. A study of the effect of dy- 
namiting ami various depths of jilowiiig showed little or no re.sponse from the 
different treatments. In a test of metho<!s of preparing for planting, an in- 
creased yield W’as obtained from the use of unseasoned slips, an unusual occur- 
rence accounted for by the dry weather prevailing during the planting season. 
The stripping of the lower basal scales proved advantageous in terms of in- 
creased yield. Flat culture gave better results than ridge and other forms. 
No detrimental Influence was apparent on 1and.s cleared by burning. The appli- 
cation of dried blm>d to tlie crowns was observed to exert a temporary stimula- 
tion on fresldy set and backward plants. Pineapples grown on sugar-i^ane land 
from which all residue had been removed did not grow satisfactorily. Guava 
lands were usually found s\dtable for pineapple culture. Any soil exceeding 
20 in. in depth and underlaid with loose porous rock is recommended as satis- 
factory for pineapple growing. 
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FOBESTBT. 

Five new species of Oedrelat S. F. Blake {IHol, 8oc. Wash, Proc,, S$ 
pp. — ^Technical descriptions are given of the tree, foliage* and flower- 

ing parts of five newly (letermli>ed species of Spanisli cedar, O. dteootor, (7* 
roseiy C. rotunda, C, whitfordli, and C, yucatana, natives of tropical America. 

On the cause of the darkening of the heartwoocl of Cryptomeria JapoB- 
Ica, M. Fujioka and K. Takaiiasiii {Jour, Forestry, 19 {1921), No. pp, 
844-866, fig. 1 ). — In an investigation of the cause of dark-tujlored heurtwood in 
certain trees of C. japonica, an Important coniferous species of Japan, the author 
found that this phenomenon is not a hcredltable character but is due to chemical 
changes in the sap. The alkalinity of the sap of such trees was higher than that 
of normal trees. Furthermore It was found that this dark color could be 
induced as the rc'sult of wounds which in the pnwess of decoinijositlon ap- 
parently gave ris<j to ammonia. As a preventive measure it is recommended that 
in pruning C. japonica particular care be exercised to avoid large wounds, 
especially in situations such as calcai’eous and moist soils where these oiftype 
trees are known to occur in greater frequency. 

Notes on the Bishop pine (Finns muricata), W. Metcalf {Jour, Forestiy, 
19 {1921), No, 8, pp, 886-902, figs, 7 ), — Miscellaneous studies with the Bishop 
pine are reported. 

Measurements of trees found for the first time in Humboldt County, Cailt, 
IdO miles north of tlie previously known range, indicated that under favorable 
environment this species may become a large size t!*ee capable of furnishing a 
commercial supply of timber. Growth deterndnatlons with 80-year-old trees at 
Inverness showed a mean annual growth of 148 cu. ft. per acre. 

In extracting seed from cones, it was found that short periods of heating 
at 150® to 170® F, were more satisfactory than longer exposures at lower tem- 
peratures. Subjection to 200® for a brief period did not apparently reduce the 
viability of seed. The germinating capacity of seed from young trees was 
found to be much higher than that of old trees. No apparent relation was 
established between the length of time that seed had been held in the cones 
and its viability. Seed from young trw's showed a strong negative correlation 
between age and loss of seedlings from various causes such as damping off, while 
that from older trees indicated almost a.s strong a correlation in the opposite 
direction. 

Yellow pine reproduction, W. J. Pebry {Jour, Forestry, 19 {1921), No, 6, 
pp, 622-681 ). — In addition to a general discussion of various factors Involved 
in yellow pine reproduction, the author reports observations on 10 plats In 
which various factors were represented. As a result of the study it Is concluded 
that yellow pine reproduction is for the most part dependent upon three factors, 
arranged in order of importance, (1) seeding, (2) grazing, and (3) brush 
disi>osaI. Proper seeding may Ije provided for by sparing a siifficent number 
of full crowned trees, capable of prompt seed pr(»duction. Sheep were found 
to be absolutely harmful, while controlled cattle grazing was apparently beneficial 
in the suppression of coarse vegetation. Burning is rec^ommended as the most 
effective means of brush disposal, with piling in compact heaps as second choice. 

A study of windfall In the Adlrondacks, C. E. Bishre (Jour, Forestry, 19 
(1921), No. 6, pp, 632-637 ). — In this study of the nature of injuries resulting 
from a windfall w^hich occurred In May, 1916, in the Adirondack Forest near 
lake Ne-he-sa-ne, an opportunity was presented for comparing the relative 
injury to various species, for determining the effect of site, and for comparing 
the anmunt of injury in two stands, the first one cut over in 1898, aiwl the second 
in l$96 and again in 1915. 
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The principal species of the region are spruce, balsam, yellow birch, hard 
maple, and beech, the latter three being grouped as hardwoods. In general the 
damage was greater In the 1915 cutting than In that of 1898. Balsam suffered 
most severely in both cuttings and In all types of forest on account of its 
shallow rooted nature and tendency to early decay. The damage to balsam 
was about equally divided l>etween uprooting and breaking. In spruce the 
greater amount of injury was from uprooting, while in the hardwoods injury 
was largely due to breaking. It is concluded that thinning of the character 
pructiml in this area did not materially increase the liability to windfall 
injury ; how'ever, it is recommended that heavy oix*nings be avoided wherever 
possible us greater injury occurred in such locations. 

A studiy of regeneration on certain cut-over hardwood lands in northern 
Michigan, P. L. HurraicK (Jour, Forentry, /.9 {J921), No. 8, pp. 8^2-S7G ). — 
In a stiKly of the origin and character of forest reproduction in the lower 
peninsula of Michigan following the cutting of the original forest, data were 
obtaine<l which led the author to conclude that the few trees remaining after 
cutting are of little value as seed trees or as potential timber. Basswood M^as 
the only mature hardwood tree to sprout from the stump. Younger trees of 
several spetdes sprouted abundantly, sufPclently in many instances to form the 
basis for a new forest. A large iw)rtloTi of the original seedlings continued to 
grow after logging, hut those arising 8uhse<iuent to cutting were subjected to 
bitter competition with briers and grass. Seven-year old slash was found to be 
still undecayed and to const Itute u serious fire hazard. 

What cooperation in forest fire protection means to Georgia, J. O. Pkteks 
{South. Forestry Cong. Pro<\, 8 {1021), pp. — In this address, delivered 

before the third Southern Forestry Gongress, the author emphasizes the im- 
portance of i>rotecting yotmg forests and cut-over lands from fire so tliat natural 
reproduction may take i»huH». It is urgetl tl\at Georgia take advantage of the 
protective provisions of the Weeks I^aw. 

Annual report of the director of forestry of the Philippine Islands for 
the fiscal year ended December 31, 1030, A. F. Fischer {Philippine Bur. 
Forestry, Ann. Rpt. Dir. Forestry, J020, pp. 125 ). — This reiwwt, similar to that 
of the preciHling year (E. S. U., 44, p. 641), contains Information pertaining to 
activities of the various divisions of the Bureau of Forestry, with statistical 
data aijpemled relative to forest products, revenue, ami expenditures. 

Annual progress reports of forest administration in the United 
I'rovlnces for the forest years 1020—1021, H. Q. Bir.LSON and F. F. B. 
C^HANNER {United Pror>s. [India} Forest Admin. Ann, Rpts., 1010-20, pp. 
S^-i-LXXXV-^S; mO-^21, pp. 5f8-fLA^XA//-f-8),— These reports for the two 
periods ended June 80, 1920, and March 31, 1921, <*outain the usual information 
relative to forest activities in the United Provinces, including data relative to 
changes in area, silvicultural operations, forest products, exi)enditure8, and 
Incomes. 

Progress report of forest administration in the Province of Assam for 
the year 1020^1, F. Tb afford and H. B, Rau {Assam Forest Admin. Rpt„ 
pp. 15-40 ). — In this report of activities for the nine montlis’ iK^riod 
ended March 31, 1921, the usual information (E. S. R., 46, p. 238) is presented 
relative to the management of the State forests in Assam, Including data rela- 
tive to alterations in area, sllviciiltural oi)erations, forest products, incomes, 
and expenditures. 

DISEASES OF PLANTS. 

Beport of the department of plant pathology and soil bacteriology, T. F. 
Manns and J. F. Adams (Delaware 8ta. Bui. 129 {1921), pp. 18-2H ). — Progress 
reports are given on a number of investigations being carried on at the station. 
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In a atinjy of some biological changes In the soil^ the authors investigateil 
the effect of detrimental organisms on the germination of corn and found four 
diseases which are carrle<I in the seed corn to be the cause of considerabile 
injury. A previous account of some of the data presented has already been 
noted (E. S. K., 46, p. 239). 

Continued studies are being made of the diseases of sweet potato, and ex- 
periments have been begun on sick soil areas to establish the effect that fer- 
tilisers would have on the disease of sweet potatoes known as pox. Different 
applications were made of fertilizers, and exandnations of the stand of sweet 
potatoes showeti that there was a somew'hat better stand on manured plats 
than on others. In some cases from 50 to 70 per cent of the plants were killed, 
presumably by this disease. The cliaracter and injury by the fungus are 
described, and it is considered evident that pox is a strong factor in tlie cause 
of soil sick conditions, if not the entire cause. Greenhouse studies carried on 
in conjunction with this investigation are said to indicate timt the soil-rot 
symptoms observed were the results of infectious material or toxic substances 
present in the soil. 

Some further investigations of diseases of peach are briefly reiK)rted on, 
particular attention being given to yellows or little peach disease. Sap and 
crushed tissues of trees sick with yellows were placed in abrasions of healthy 
peach trees, hut it was not positively established that the disease could be 
produced by this inetliod. Histological studies were undertaken in connection 
with peach yellows, and there was found to be no difference In the anatomi- 
cal condition of the healthy and diseased wood. In the storage products of 
metabolism, the diseastnl wood showed a higher starch content and nmre 
crystals in the corticular tissue. There was also a gum plugging of the cells in 
the medullary rays in the diseased wood that was lacking in the healthy 
wood. Blossom buds on shoots affected by yellows are said to have shown 
greatei' maturity umi devi’lopment of the pollen mother cells, and leaves from 
shcKJts affected with yellows showed a lack of the products of metabolism. 
These stu<lie.s, while quite signilicant, are not coiisiderefl sufliciently deflnite 
to warrant deductions at this time. 

Some observations are reported on diseases of cucurbits, in which certain 
varieties of cantaloups were found somewhat resistant to leaf blight. Spray- 
ing experiments for control of inswt and leaf si)ot diseases showed that dust 
applications were about as effective as liquid sprays. 

Notes are also given on pea root rot and tomato stem rot. 

[Notes on plant diseases] (Orejgr. Agr, Col. Bui. 2in {BUih, pp, W ). — 

Brief notes are given of a number of plant diseases that have bmi under 
investigation, and it is staled that Bordeaux mixture, both as to reliability 
ami ell'ectiveness, has proved the most successful treatment for the control of 
peach leaf curl. 

For the control of gooseberry and currant diseases, lime sulphur, dry lime 
sulphur, sulphur dust, and lead arsenate combination have all given good 
results. 

For the control of the downy mildew of the aiqde, apidications of sulphur 
dust gave better results than lime sulphur alone, iron sulphid mixture alone, 
or iron sulphid and lime sulphur combined. In experimental spraying for 
the control of apple and pear scab, dust spraying was compared with the use 
of lime stilphur sprays, and the results obtaiiieil indi<‘atod that dusting with 
sulphur was nearly if not quite as effeetlve as the usual liquid lime sulphur, 
but the cost of the dust in the quantity in which It was applied was much 
.jUjpeatei' than tlie cost of the liquid spray, 

V qihe occurrence of bean blight In Oregon is reported. 
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[Plant diseases in Barbados^ B. A. Bourne {Barbados Dept. Agr. Rpt. 
1920-21, pp, 10, 11). — Sugar aine root disease continues to causi* considerable 
economic Joss. It is not certain that Marasmius sacvhari causes this disease, 
which may be related to Khlzo<*tonla. Colletoirichum falcatum and Cephalo- 
sporium sacvhari, associated with red rot, Thielaviopsis paradoxa, <‘ausing 
pineapple dim^ase, Cercospora vaginae causing a leaf sheath r(*d spot, and 
TiCptosphaeria sa^'Chari causing a leaf ring spot, were about as prevalent dur- 
ing this year as usual. Cotton {Gossypium spp.) showed no severe disease, 
though mildew and leaf spot were present. Sudan grass {Holms sorghum 
svdammsis) leaf blotch or 8<*orch was associated with acervuli of Colletotrichum 
linvola, which is considered to be synonymous wltli C. graminicolum. Cas- 
Suva {Manihot si).) tubers sent in showed the presence of a (lloeosporium, ap- 
parently a wound parasite. (Carrot {Daucus carota) showed a leaf tip scorch 
a.'iisociated with an organism apparently identical with Bacillus carotororus. 
Mango {Mangifera indica) stems were infected with Diplodia vaviwicola, both 
tl»e Macrophowa vestita and the Fusariinn stage of this fungus being found on 
dis(‘ased material. Inoculation exi)erinients, however, did not reproduce the 
disease. 1). raraoicola was found to attack elder {Bamhums canadensis) stems 
and gardenia twigs and leaves. Date palm {Phoenix dactf/Ufera) was heavily 
inf<‘Sted with Graphiohi phornicis. Fern (Adiantum tvnerum) showing a leaf 
scorcli from the tips back bore a Pestalozzia. Palm (Ghri/salidorarpns lutes- 
ecus) was found to be suiTerlng from leaf spots associated with Leptasphaeria 
sp and Phyllostivla sp. Flowering Ipomoea vine (/. horsifaUiae) dropping its 
iiillor(w*ences was found to !>e attacked by Hhizopus nigricans, apparently 
acting as a wound parasite. 

Diseasea [of plants in Central Aiiiepical, A. D. i.k P. Trenc h (In Report on 
Visit to Guatemala and (U)sta Riea to Investigate Methods of Puiiiration of 
Voffee. and Its Diseases and Pests. Nairobi: Kenya Volonif r.i/my?!. Dept. 
Agr., [1920], pp. 15-17). — I)iseas(*M and pests named as pnnalent in (Jiiatem.aln 
1 nd (Vista UIca ui'i: Stiib uni /laviduni, Pelieularia koleroya, Cereospora voffeieola. 
Gloeosporium eoffeaninn, the root fungus or stump rot (of old forest frees in 
coffee plantations, .spreading to coflf<*e and infecting tlie .soil), stem disea.se 
iPhothora rasintrix) in (iiiaternaln and Mexico, thrips (Co.sta Uiea only), and 
s<’ale in.se<’ts with sooty mold. 

Ileport of the division of plant pathology, C. W. (^auhenter {Hnnnii N/a. 
Rpt. 1920, pp. 57-40, pis. 2, fly. 1). — In continuation of a previous r(‘porl on root 
rot diseases (K. S. U., 42, p. Jir»2). in which it was indicated that several root 
rots of plants were due to a fungus of the Pythium type, the autlujr reports 
inoeiiiatlou experiments tliat .seiMii to indicate tlint the Lahaina disea.se of sugar 
<ane is caused by a fungus of this type. 

An account is given of exiveriments for the control of taro rot in which the 
value of dr>dng out and plowing up the land is (‘ontra.sted with continuous 
planting without drying out the land. Definite conclusions were Impossible 
from the experiments, hut indications are that taro rot could he controlled by 
drying and plowing and by applying either lime or coral sand some time be- 
fore replanting to taro. 

In continuation of the investigations on the banana freckle disease, due to 
Phoma musae (IC. S. H., 44, p. 47), the author reports that through neglect 
some plants were not properly sprayed and pruned, and that where there was 
neglect to fertilize and irrigate the plants there was less disease. This was 
thought to suggest that the use of nitrogenous fertilizers may be a factor pre- 
disposing to disease. 

IMticIpal diseases of plants in Morocco, K. MiitflE (^?oc. Path. Veg. France 
Bui., 8 {t02F^. No. 1, pp. 57-40).— In this preliminary note a Usf is given, with 
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discussion, of fungus, bacterial, and undetermined diseases of ecohambi plants 
in Morocco. 

Bean anthractiose, M. P. Baukus (A'cm? York Cornell Sia. Mem, 42 (t921), 
pp, 101-^JSf pis, 5, figs, 35), — detailed description is given of bean antbracnose 
due to CoUetolrichiinh lindetnuihianum. Ail i)arts of the plant, even tl^ 
roots, are said to be subject to the disease, which is most noticeable on the 
pods where it forms dark, sunken cankers which subsequently extend to the 
seed contained within. The morphology and physiology of the fungus in 
relation to tlie host are described at length, gnd the results are given of 
infection studies carried on by the author. There are said to be at least two 
strains or biologic forms of the fungus, and many varieties of beans which 
are resistant to one strain are susceptible to the other, and vice versa. Some 
varieties are said to be very susceptible to both strains of the fungus, and at 
least one is highly resistant to both. Several other species of Phaseolus in 
addition to vulgaris are susceptible to authracuose, and in a few cases 
cowi>ea and kulthi and val bean have shown susceptibility. 

For the control of tlie dist'use the selection of seed from clean pods, or the 
use of secHl grown from western regions where anthraenose does not exist, 
is recommended. Sipruyiiig wdlh Bordeaux mixture throughout the season is 
said to prevent anlhracnose to a large extent. tJoiilroI by meuius of resistant 
varieties is thought to give tlie greatest promise of satisfactory rmilts. 

The yellows disease of cabbage In southwest Virginia, P. D. Phouhe 
(Virginia 8ta, Bui. 226 (1921), pp, 9, figs, 5), — The disease of cabbage known as 
yellows is said to be prevalent in the commercial section of southw^est Virginia, 
losses amounting to 25 i)er cent of the crop in a number of fields, and from 
80 to 90 per cent in a few cases being reported. This disease, which is due to 
Fusarium oonglutinans, has l)een under investigation, particularly as to methods 
of control. Tests were made of several varieties of cabbage grown in com- 
parison with disease-resistant strains developed by the Wisconsin Experiment 
Station, and as a result of the experiment the author states that yellows can 
be satisfactorily controlled by the use of resistant varieties of cabbage. 

The cahl)age grower should also guard against loasc^s from other diseases 
of cabbage by the adoption of rotations, avoiding other crops belonging to 
the cabbage family ; discouraging the purchase of plants from localities where 
disease may occur; and the treatment of cabbage seed before planting by 
soaking 30 minutes in a 1 : 1,000 corrosive sublimate solution. For the control 
of clubroot, the application of slaked lime at the rate of about 75 bu, per acre 
is recommended. 

Corn smut and its control, E. M. Wilcox (Nebr, Corn Jmprorm's" Assoc. 
Ann, Rpt., 11 (1920), pp. 35-38). — In a brief discussion of local cereal smuts 
it is stated that corn smut is not confined to any particular part of the plant 
or to any one period in its development. Field observations in western 
Nebraska show a large percentage of smutted plants to be affected with root 
and stem rot. Suggested control measures include development of resistant 
varieties, a measure hitherto apparently neglected. 

A leaf spot of the peanut or monkeynut plant, P. A. van aii^R Bxjl (Union 
8o. Africa Dept. Agr, Jour,, 1 (1920) ^ No, €, pp, 528-530, figs. 2). —The object of 
this note is to call attention to the existenc^e of a serious disease noticed 
esqpecially along the coastal region of Natal on Arachls hppogea. The disease, 
due to SepUgloeum araohidis, shows itself as black, circular to irregular spots 
or flecks which, tliough more prevalent on the leaves, occur also on the leaf- 
stalks hud steins. 

Leaf spots on peanut plants have been ascribed to Corcospw'u personMta, 
v$kieh is claimed to be identical with 8, arachidis. In South Africa this leaf 
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spot is recorded from tlie Trannvanl, British East Africa, and Natal, and in 
Other countries from Java, Ceylon, the Philippines, and the West Indies. 

Controlling potato late blight in Wisconsiii« II. E. Vaughan (Potato May., 
i (1921), No. 2, pp. 7, 11). — Potato late blight (Phytophihora infeaians) was 
under special observation in Wisconsin during the seasons of 1918 and 1919, 
this work being made possible by cooperation of the I^laiit Disease Survey, U. S. 
D. A., with the department of plant pathology, Wisconsin College of Agricul- 
ture. The material for this article is largely taken from the reports of W. H. 
Wright, who did most of the field work. 

Apparently the original focus of infection was located in a low part of the 
field having a heavy silt loam soil, under such favorable conditions as cool, 
cloudy, and rainy weather. Three days later infection was general throughout 
the field and especially noticeable in the lower portions. Fields to the north 
also showed blight, indicating that wind may be a factor In spreading the blight 
fungus spores over limited distances. 

Four applications of Bordeaux mixture (5:5:50) partially checked the 
disease, further spread of the blight being prevented by the appearance of dry 
weather about two weeks after the first outbreak. When dug September 25 
following a killing frost on September 9. the tubers showed 18 per cent rot on 
the sprayed as compared witli 50 per cent on the adja(‘ent unsprayed area. It 
was noted that where the soli was well drawn up over the hills as soon as 
blight api>eared, the rot amounttHl to only 20 per cent. Less rot occurred 
when the tubers were left undisturb(‘d in tlie soil for at least 10 days after 
the vines were killed by blight. Digging wlien the so.'l was wet and 
sticky Increased rot. Tlie results of the tests .show conclusively tlie advantage 
of storage in a dry bin as coiiiparetl with storage in a v*ne-covered or hay- 
covered pit. 

Tlie results to date sliow that tlie .severity of tuber rot is closely parallel to 
severity of foliage injury. The highest i>erccntag(? of tuber rot occurs usually 
when vines are attacked shortly before tubers have reached maturity, and tlie 
great potato-growing actions of Wis<*oiisiii are probably never entirely free 
from late blight, so that tlu*re always exists the jiossihllity of an epidemic 
if soil and climatic conditions are favorable. 

Special adaptations of varieties to soils are indicated. Tlecent developments 
in connection with the Triumph potato are remarkable In that while the north- 
ern seed is generally freer from disease, the crop grown from this variety in 
the warmer climate is relatively highly diseased. 

The results of inspection and observation have been valuable in furnishing 
cleaner seed of standard varieties to southern truck gardeners and have 
directly increased potato production in the South. 

Relations between leptonecrosis and leaf roll, K. Foex (^oc. Path. Vey. 
France Bul.^ 8 (1921), No. 1, pp. 25-28 ). — A critical review is given of studies 
regarding leaf roll and leptoiu'crosis and their probable relations. 

Relation of sulphur to control of potato scab, W. H. Martin (}*otato Mag., 
S {192t), No. 9, pp. 5, 6, 22, 23, fiya. g).— Potato scab is probably the most com- 
mon potato disease, having been known at least as early as 1825, and having 
caused a loss of approximately 6,<)00,0(K) bii. In 1919. The history of the 
disease and the efforts to control it are briefly outlined. The bacterial organ- 
ism causing scab is controllable by tuber treatment with formaldehyde or 
corrosive sublimate, if not too abundant in the soil. An acid reaction reduces 
the amount of infection from the soil. 

An account is given of the author’s experimentation to determine the value 
of sulphur for the control of scab. Sulphur appears to produce very good 
results under certain conditions, though the exact rOle it plays is not yet 
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known. Apparently the remedial effect depends upon the production of acid 
in the soil. Experiinenlution briefly indicated seems to show that the presence 
of sulphur>oxidlzinK organisms is important in this connection. 

A two-minute treatment of set^d potatoes, U. H. F^oktiou {Potato Mag.^ S 
{1921), No. 9, pp. 8, 9, flgn. 4).— The disinfection of ijotato seed tubers is acconi- 
plislicd by soaking them for two minutes in water at 118 to 122** F. which has 
received for each 30 gal. 2 pints of commercial formalin (40 per cent formalde- 
hyde), then covering for one hour and drying. This formaldehyde method is 
.said to equal mercuric clilorid in effectiveness and to exceed other methods In 
otlier respects under farm conditions. 

Field tests in Mitchell County, Iowa, showed tubers grown from treated 
fieed to rank 75 per cent higher in setting qualities and In freedom from 
di.sease than those from untreated seed. In a cooperative community test near 
Ansgar, Iowa, 530 bu. were treatCMl in less than six hours at a cost of 7 cts. 
per bushel. Homemade apparatus for this purpose is described, with sugges- 
tions. 

The potato wart situation, W. A. McOrnsTN {Potato Mag., 3 {1921), No. 8, 
pp. 5, 28-28, figa. 2). — This account of ladaio wart, wlii(‘h appeare<i in Penn- 
sylvania in 1918, sums up for the imriod ending with 1920 evidence considered 
to sliow that there is no cause for general alarm, since there are guflicient 
desirable immune varieties known to obviate a common menace to the potato 
in this country. Individuals and communities, however, may suffer incon- 
venience and loss for some time, as the disease remains Infectious in the 
ground for at least 10 years, and is known also to attack related wild plants. 

With the exception of a single farm in the eastern part of Pennsylvania, just 
outside a town where the disease was doubtless carried in fertilizing material, 
it is conflned to mining or industrial town.s, from which it can spread with 
diflIcuUy through natural agencies. Restrictive measures are being applied 
to all infe(*te<l areas now kn<»vvn. though otliers are supposed to exist. 

Immune varieties are expected to constitute the chic^f deftmse of the potato 
crop against wart disease in this country. Of the numerous American varletle.s 
tested, 17 have proved immune, among which are such popular and widely 
grown varieties as Irish ("(»l)bler, Orecii Mountain, Spaulding (Uose) 4, McPov- 
mick, and Early Petosky. At least 12 immune British varieties are said to be 
of high (‘oinmercial value. A t^^st of 12 immune British varieties in compari- 
son with 7 .standard Amerlc*an varieties made in 1920 at Weatlierly, Pa., shows 
for the British a yield range of 130 to 473 bu. (5 above 410 bu.) us against 
a range of 194 to 39i> bu. (4 above 312 bu.) for American varieties. The 
foreign imiiuines were to he subjected to further tests. 

Wart disease of potatoes: Prevalence on the Continent; methods of 
control {Jour, MUi. Agr. [London], 21 {1921), No. 11, pp. i07.)-Ri76*).— This is 
a summary regarding tlie prevalence of potato wart dlwase {Hynohyirium 
mdohioticuw) in Europe and of control mi‘asures in the various countries, 
which has been compiled from tlie publications of the International Institute 
of Agriculture at Rome, and which is supplemented by a report prepared by one 
of the Ministry’s inspectors who recently visitcnl the C.ontlueut 

In Holland, wart disease ha.s been di8<*overe<l in the nelghbc^hocal of Win- 
scdioten, near Oronlngen, only a few isolated cases appearing, The disease is 
believed to have been introduced in Infected potatoes carried by workmen from 
Germany. One Dutch variety, Ceres, was found to be iinmnne, but this is not 
a vwy gtKMl cropper. Experiments are being continued with English varletl^. 

In Denmark, wart disease has not yet been observed. In Germany, wart 
disease appears in the Rhine District, especially south of Cologne, and also in 
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the Harnburfr ’District and in Holstein. Scattered cas(»s appear elsewhere, but 
fields are attacke<l only in the Rhine l^rovinces. Attempts at soil ilisinfi*ction 
have not been fully satisfactory. Dormant spores were found in 1020 to have 
retained their vitality in the soil for at least 10 years. 

In Norway, wart disease appearfKl in 3914 in two localities near (iriinsinoe, 
in the Kristiansand District. In spite of disinfwdion and other precautions 
the disease spread in 1915 and was reported from 27 other localities. In Sweden, 
the disease has betui reported by Krikss(»n as occurring near vStockholm. In 
Austria, the disease had not appeariHl In 1920, but it was at that time estab- 
lfsh<>d in Russian Pohind. In France, the disease had not appeared in 1915. 
In Belgium, the disease had not been recorded officially, but probably existed 
near Ypres. In Luxemburg, the dis<‘nse is said tr) have been widespread. 

Sugar cane Fiji disease, A. Sarravt (7owr. Sta, Af/ron, Guadeloupe, t (/92/), 
A'O. i, pp, It6-119). — Oitations of accounts by various authors reganling the 
api:>earance and importance of Fiji sugar cane disease in different places are 
followed by an account of local regulations intended to givi' protection against 
this disease, which is claimed to be caused by an organism somewhat similar 
to Plasm odiophora hrnssieae, the cause* of cruel feroiis finger-and-t(K' disease. 

Peronospora disease of tobacco, O. F. RrimKit ami IT. C. Tarham {Fla, 
Plant Pd. Quart. Pul., .7 No. Jh. pp. J63~167. /ip. 1 ). — During late Maixdi 

and early April a threatening dis(*ase app(‘ared in the tobacco stvd beds of 
Gadsden County, Fla., ami ad,iacent portions of (hH)rg'a, which has not been 
<»baerved previously in Florida, and which was idontllied as P. hyo.^ritami. The 
disease is believe<l to ha^<* been intnxlucetl from Sumatra on the mats which 
are used to wraf» the marketable product. The development of the dis(‘asc is 
described. 

Tobacco wildfire, (». H. (hiAPMAN and P. ,1. Andkrson {Mnssnrhu setts Kta. 
Pul. 20S (192t), pp. (HSt, pi. /).— A ju’eliminary account is given of investiga- 
tions on the dis(*ase of tobacco known ns wildlire. This diseast*. widch is of a 
bacterial origin, is said to be espiMdally Infectious in the seed bods, although 
it also occurs oii tobacco in the held. Tiie life history of the causal organism, 
means of dis.semi nation, source of infection, and methods of control are de- 
scribed. 

For the e<»n1rol (d' tobaceo wildlire, the tint hors rec'ommend the use (»f sml 
from distxise-fn'e jdaiits, sterilization of .swl IhvIs, weekly spraying or dusting 
seed beds with a fungicide from the time the plants are tlie size of the thumb 
nail until setting is t*<miplete, watering the beds only sufficiently to keep the 
plants growing, and thorongb ventilation. Plants should bo set from ilisease- 
free beds only. If any diseastMl plants art* found in tiie field they should be 
removed and destroyed if badly infec’ttxl, or if the infection is light or 
occurs late in the st'ason diseased leaves should be pieked and destroyed. 
As far as i>ossible, w<»rklng Uibaeco when the leaves are wet is to be avoided. 

Pear and apple blight in Montana, D. B. Hwinglk {Montana Sia. Virc. i)8 
{1921), pp. 10, fOH. S). — This is a revised edition of a circular previously issued 
by the station (E. S. R., 23. p. 352). 

A study of the June drop in peaches in Delaware, li. R. Dkt.trn {Dela- 
ware Pta. Pul. 129 {1921), pp. 14, io).— A stmly wn.s made of the June drop in 
peaches, whiclF is generally attributed to incomidete fertilization. A large 
amount of cytological material was examined, and conclusive evidence Is said 
to have been obtained Indicating that the June drop in peaclies is not Uie result 
of improper fertilization but of other factors not yet determined. 

Control of brown rot of citrus fruits, H. S. Fawxett {Calif. Citrogr., 7 
ij.92i)y No, If p. 2). — PpthiacysHs citrophthora is said to produce probably more 
.damage to citrus trees In California than any (Othiu* fungus. It causes, during 
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rainy weather, fruit brown rot and one of the most serious forms of gum- 
mosis of lemon, orange, and citrus trees. It lives and propagates best In moist 
soils. 

The spores are spattered up from the ground during the rain, infecting plants 
and fruits unless dry weather occurs. Wash water in the packing house 
may also start the spread of the disease to healthy fruit, spoiling shipments. 
The disease was greatly reduced by preventive spraying with Bordeaux mlx« 
ture, the best time for this treatment being just after the early fall rains. 
Bordeaux paste is also advised. Formulas are given for appropriate prepara- 
tion of these ftmgicides. 

The distribution of pink disease, H. A. Lkk and H. S. Yates (PMHppifie 
Agr. Rev., IS (1920), No. 2, pp. ItS, 116). — ^The opinion, expressed in a recent 
contribution (E. S. K,, 42, p. 64(i), Ibat citrus pink disease (COrticium ftfil- 
monicolor) i.s of late introduction in the Philippines, is abandoned in conse- 
quence of recent information rcganllng the occurrence of isolated cases men- 
tioned, no record appearing of any plant introductions during recent years. 

Report on cold storage conditions for export fruit at Cape Town, I. B. P. 
Evans (Pretoria: Vnion Bo. Africa Dept. Agr., 1920, pp. 9, pi. 1). — Considerable 
wastage having occurred in connection with citrus fruit shipments from South 
Africa, investigations wore instituted regarding conditions obtaining in the 
storing and shipping <»f these fruits at Oaiw* Town. Conditions in the railway 
trucks or at the Govermnent cold stf»rage at the ('ape Town dfn^ks were not 
found to explain satisfactorily the d(H:*ay of fruit brought for export. Attention 
was. however, called to the passageways lending to and from the cool chambers, 
and to conditions in some of the chambers, as liable to spread infection. Fur- 
ther inspections and teats are considered necessary. 

Further Investigations into the cause of wastage in export citrus fruits 
from South Africa (Union Bo. Africa, Dept. Agr, Bnl. 1 (1921), pp. 48, pU. 
24) • — ^The investigation begun by I. B. P. Evans, as indicated in the preliminary 
account aliove iioliHl, has been sianializcMl as indicated in the reports which ap- 
pear below: 

Introduction, I. B. P. Evans (pp. 1-4). — The continuation of this work locally 
has Included also a study of conditions and operations in orchards and packing 
sheds. In addition, a plan has been carried out whereby fruit was picked, 
graded, and packed and then shipped to London in the usual way. The ex- 
perimental packs were treated as were other shipments, except that they were 
subjected to examination, removal of waste fruits, and report at Cape Town. 
Control packs afforded a basis for comparison in order to show what ordinary 
care and precaution in handling can accomplish. The results of the investi- 
gations are said to show conclusively that with ordinary care and intelligent 
handling it is possible to place South African citrus fruits on the overseas 
markets showing only a negligible amount of waste. 

In the orchards, however, (he fruit must be kept free of scale and other 
puncturing insects, all fallen fruits must be destroyed, the fruit must be picked 
and handled with the greatest care, and it must be so packed in boxes as to 
prevent all possibility of injury. Packing sheds should be kept clean ahd should 
not be used for general storage when no packing is in progress. Fruit should be 
cured for at least three days with as little handling as possible. Grading should 
be so done as to prevent all injury^ Boxes shonld be smooth, strong, and sulR- 
elently "Open for ventilation, but not so made as to permit external Injnry to 
th^ fruit. Trucks should be clean and well ventilated, and should be so loaded 
as W allow free circulation of air. Careful handling at all points Is essential. 
Attention is directed to the fact that fruit kept under conditions regarded as 
essential remained perfectly sound and sweet for four knonths. 
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Investiffatibns into the came of wa^taye in carport iHtruH fruity M. R. H. 
Thomson (pp. 5-27), — In addition to the investigations outlined above, myco- 
logical examinations in I^retorin were made extending over a considerable 
period, and many Inoculation experiments on oranges were carried out with the 
fungi obtained from the atmosphere outside the citrus zone, in orchards, pack- 
ing sheds, fruit trucks, boxwood, returned empties, and fruit packs. The results 
show no evidence of any very serious fungtis pests in the orchards which can 
not be overcome or avoided If ordinary precautions are taken in handling the 
fruit 

The wastage, so far as had been determined in South African fruit, is caused 
mainly by the olive-green mold {PcniciUinm digitatum), which apparently 
gains entrance to the fruit only through some injury to the skin. The work is 
described in considerable detail. 

On the export of oranges from fionth AfHca (faring the season J920, with 
special reference to the causes of wastage in the fruit, V. A. IMitterill (pp. 28- 
86). — During 1920, consignments of oranges of the variet.es Transvaal Seed- 
ling, Washington Navel, Valencia Late, and Du Rol were pi(*ked and packed by 
a specially instructed staff of men at packing houses in the Rustenburg District. 
I5y careful handling, fruit injury was reduced to a minimum and the results 
in general were ven^ gratifying. Olive-green mold (P. digitatum), blue mold 
(P. iialUwn) anttmwm^se {Pollciotrichum glorosporiotdcs). and a s(K>ty mold 
following scale insect attack were practically the only fungi found on the 
fruits. The amount of wastage due to molds appears to be directly proportional 
to the amount of injury sustained by the fruit in tlie orchard and in packing 
house. Examples cited seem to prove that wounds are essential for the 
«*utrnnce of tlie above named Peniciliium into the fruit. 

The outstanding fact <»f all the observations made is that the success of 
the industry depends more on the Individual care and foresight of the grower 
in handling and packing the fruit than on such more obscure and less easily 
remedied factors as the numbers of fruit-rotting organisms present, and 
climatic bearings. 

Export of eitrus fruits: Observations in Lond(/n, O. Hobson (pp. 30-41). — 
Observations reported by the chief inspector Indicate tliat South African citrus 
fruits subjected to the precautions describefl in the above accounts reach the 
London markets in a much sounder and much better condltloi» tlian is usually 
the case. The fact that sound fruits frequently found einbcdd(»d In a mass of 
rotten fruits w€»re shown on examination to be free from wounds or blemishes 
is taken to indicate that Injury to the skin is a necessary condition to attack 
by the fruit- rot organisms. 

Pecan rosette — a practical discussion, W'. A. Wka^vku (.I/hc/*. Nut Jour,, H 
No, S, pp, 26, 30, 31). — The author, having made a sUaly of rosette, con- 
cludes that this disease is caused primarily by a relatively Insufficient water 
supply and water-absorption with reference to transpi rational loss. The 
evidence bearing on this point is briefly outlined in connection with a discussion 
of the influences of mineral fertilizer, c(»ver crops, pruning, and varieties. 

The dying out of W'alnnt in France, Haui) (/s’oc. Path. Vog. France But., 8 
{1021), No. 1, pp. brief discussion is given regarding causes of bad 

conditions and losses associated with fungus and other disease agencies affect- 
ing walnut trees In portions of France. 

Bust of Antirrhinttm, W. L. Doran {Ma8sa(*husetts 8ta. Bnl. 202 (1021), 
pp. 39^6, pi. 1, figs. 6). — A detailed acc<»unt Is given of a study of a rust of 
snapdragons due to Puccinia antirrhini. This rust is said to be the most 
serious disease of snapdragon under glass, and is second in importance to an- 
thracnose In snapdragon out of doors. Ko varieties have been found absolutely 
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resistant to the fungus, although some are relatively resaturit. The varietal 
resistatiee is considered dependent on the relative miinber of stouiata |H»r unit 
area of leaf surface. 

Experiments for the control of this rust have shown that copper sulphate* 
cuprarnmoniuni sulphate* and sulphur dioxid generated by dry sulphur at a 
temj>erature of 21® C. (69.8® P.) are toxic to the urediniospores, while Bordeaux 
mixture is not toxic. For the control of the disease, the author recommends 
the growing of resistant varieties* controlling cultural conditions, diisUng with 
powdered sulphur at a temperature of 70® P., and keeping the iiiglit tempera- 
ture of the snapdragon house above 52 or below 48®. 

Septoria antirrhiiii, V. Ditcomkt (»NVa*. Path, 1 cf/. Framr Huh, 8 {19:11)^ Ao. 
1, p, S^). — <8. antirrhini attacks severely snapdragon when the plant has been 
subjected to I lie loss of a large portion of its r‘oots. The fungus is therefore 
regarded as normally parasltie on wounded plants only. 

The Botrytis blight of tulips^ E. F. Hopkins (New York Cornell Sia. Mem. 

(/Pi?/), pp. 3J5~S(!J, pi. /, 20). — A report Is given of an invostigatlou of 

the full]) disease <*ansed by P. inhpac, which is said to be present throughout 
the United States and which was probably Jntroduce<l with the intmluctlon 
of tulip bulbs. Uiid(T normal conditions the disease seems U) be rt'stricied to 
the geniLs Tiilipa and within this genus practically all varieties are more or 
less susceptible. 

The characteristics of tlie disease, morphology, physioh^gy. pathogeniidty 
of the organism, and means of control are described at length. Tl)e disease' 
is said t(» be easily re<‘ogni/.ed on the ludhs when the tu!\gns s<lerotia are 
present in the lesions. A severe blighting freunenlly takes place on the leines, 
the (lower stalks, and the flowers. TTlie fungus hibernates on the bulbs. 

, Wldle extensive <'ontrol experiments have not been made, tlie autlnu* recom- 
mends the use of clean bulbs, their careful handling, proper storage, and 
the systematic removal and destruction of diseased plants in the tiehl. 

White pine blister rust work in Oregon, <i. A. itoor {Orvfj. ltd. Port. Hiev. 
Rpt.^ 16 {1010-20), pp. 176-181. fipa. 3). -An aeeouiil of measures to prevent the 
iritrodiK’tion of white pine blister rust {Peridrrmium pini, Cronartlmn rihivola) 
into Oregon sl^dehes also the history of thi.s disease elsewhere, inclinling ita 
ravages, control measures, and cost of control. 

ECONOMIC ZOOLOGY— ENTOMOIOBY. 

The relative toxicity of strychnin to the rat, E. \V. Sc hwakt/.e {V. S. Dept. 
Affr. Bui. 102S {1022). pp. 7P).--In the course of investigations !)y the Ihireau 
of Chemistry it was found that the limit of lol(>rance of Mvs norv0em to 
strychnin administered subcutaneously is from 8 to 5,5 mg. per kilogram. 
The guinea pig aloiu' of the comparatively few species of mammals for which 
accurate data are availble possesses gw'ater resistance. The si/je of the sub- 
cutaneous lethal (lose (species tolerance) remains constant when a certain 
definite experimental procedure is followed. General or mixed diets and sea- 
sons had no effect upon the species tolerance in the stories lu're reported. In 
these experiments the rat shimmed a remarkable ability to dispose of strychnin, 
(he cnlciihitc'd disposal under favorable conditions amounting to 1 mg. per 
hour, that is, one-third of a minimum lethal suhciKaneous dose. Immature 
rats differ from the adult rats both in toxicity of and reactions to strychnin, 
which s^fems to be correlated with the functional development of their nervous 
systems. 

**The practically certain oral lethal dose of strychnin is from 20 to 25 mg. 
per kilogram of the free alkaloid, equivalent when calculated as the sulphate 



1022} 


ECOHrOMIC ZOOLOGY — ENTOMOLOGY. 


655 


to from 25:6 to 82 mg. The ratio of the snbentaneotis lethal closes to the 
oral lethal doses is about 1:8 or 1:0. The renson for this high ratio in 
rats would sc^m to be that when less than a lethal dose has been given the 
stomach and its contents directly or indirectly hinder absorption. On this 
account the animal can prevent the accumulation of a lethal amount within 
the system by the rapid disposal. When a lethal dose is administered by 
mouth the fatality usually occurs within several hours. The rat, therefore, 
must be overwhelmed by the drug; otherwise, it probably will survive. At 
times this certainly lnvolv(*s the play of a usually subordinate function, gastric 
absorption. 

“ Mice are more susceptible to strychnin than rats, both to subcutaneous in- 
fections and to doses orally administered. Ground squirrels iCiteUns riohard- 
ifoni) are about four or five timers more sensitive to strychnin administered 
subcutaneously Ilian rats. This helps to account for the comparative difficulty In 
poisoning rats. 

“The percentage of strychnin which would make a successful rat bait can 
not be stated at present. After the factors of rapid consumption and palatability 
are solved, it should b<' possible to obtain getod results with 0.75 per cent of the 
alkaloid in potent form in the formula. This percentage represents three times 
the fairly certain fatal dose in a meal of the average size.” 

A list is given of 80 rt‘f(*renc€^s to the literature cited. 

Observations upon the resistance of the rat to con.secative injections of 
strychnin, E. W. Schwabtzk (Jonr, Vharmnvol. and Expt. Thrr., J9 (1922) ^ 
No. i, pp. Jf9-S8), — Investigation 1ms been made of the toleran(*e of the rat to 
repeated injections of strychnin. The results indicate that the coefficients of 
disposal, which are iie<*essarily expressed in tt^rins of percentage of minimum 
lethal dose per giv(‘n period of two hours, are too low\ “ They should be 
relnterpr<*ted to fit the case of oral administration, In which large amounts are 
administered at once and In which type of exiierimentation the adsorfition of 
strychnin has an opportunity to keep pace with the disi>osaI. Accordingly, 
the coefilcient of disposal has bei*n reg»irded as constant and the absolute 
amount disposed of as a variable depending on the amount present. On this 
basis the disposal of strychnin by the rat may reach at least 1 jng. per kilo- 
gram per hour. This n(‘cur.s only when the strychninization is kept constantly 
very close to the maximum limit, by nbsor]»tion from the gastrointestinal tract. 
The coefficients as determined arithmetically have been checked by a new 
exi>eri mental criterion, namely, Uie relation of survivals to fatalities in a given 
uniformly treated series and comparison of one such scries with another. The 
extremely high tolerance of the rat, as well as of other animals, to consecutive 
Injections of strychnin would seem to he significant in respwt to the possibility 
of correlating this with the failure to dcmioristrate ns yet an habituation to this 
drug.” 

The fur trade and the fur supidy, F, O. AsnmiooK (dour. Mammalogy, S 
(J922), No. h pp. 1-7). 

Two new skunks of the genus Fonepatiis, E. A Goldman (Jovr. Mam- 
malogy, 3 (1922), No. i, pp. JtO, if). 

Parasitism and symbiosis, M. Oattllkky (Le l^arasitisme et la 
Paris: Lihr, Octave Doin, 1922. pp. 400 , figs. 53 ). — ^1’'his work treats of <»om- 
mensalism, Inquilinism, adaptation to parasitism, reciprocal actions of the 
parasite and host, symbiosis in plants and in animals, etc. A classified 
bibliography (pp. 857-887) and an index ai*e included. 

A corrc»ctioii concerning the life zones of Canada, A. F». Ki.ircH (lUol. Hnl. 
Mar. Biol. Lab, Woods Hole, 4 I (1921), No. 5, pp. 272--215, fig. t ). — The author’s 
100266—22 5 
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observations during a period of eight years have led to a correction in the 
border line between the transition and Cana<Uan zoi\es in Ontario as reported 
by Merriara (E. S. 11., 10, p. 724). 

[Report of the] Oovernment entomologist, (\ C. Gowdby (Jamaica Dept. 
Apr. Am. Rpt, pp. ^5-^7). — This is a brief report on the occurrenc^e of the 
more important insect pests of the year by the Government entomologist In 
Jamaica, who assumed his duties on July 26, 1920. 

Some recent insect immigrants in the Hawaiian Islands, O. H. Kwb/.et 
(Jour. Boon. Bnt., IJf (11)21). No. 5, pp. 254-2r}8) .—The author presents notes on 
the distribution, habits, and importance of some iihsect limnigrants that were 
noted during the years 1919 and 1920. 

British insect life, E. Step (homhm: T. ^\ erner LnuHe, Ltd., pp. pU. 
SS ). — popular account of insects. 

InsfHi^t and arachnid pests of 19120, It S. MAoHonciAM. (Uiphland and Apr, 
Soc. Scot, Trans., 5. ser., SS (1921), pp. 10S-llf2, ftps. 18). — Summarized accounts 
are given of some of tiie more imiH>rtant in-si'ct pests of the year 1920. 

Short notes on the insect pests of crops in Travancore, U MaiuiavaN 
PiLLAi (Trivandrum: Travancore Dept. Apr., 1921, pp. VI/I-{-S2). — Tills is a 
collection of notes on instHd pests, in Travancore, of rice, little millet iPaniimm 
miliarc), coconut palm, Palmyra palm, betel-nut palm, ginger, castor bean, 
gingelly (Sesamum indienm), kachil (Dioscorea sp.). and 32 other crops. 

Entomology, A. H. Kirry (South. Prors., Niperia, Apr. Dept. Ann. Dpt., 
1920-21, pp. 21-2S). — ^This is a reiKut of <»l)ser\"ations of the occurrence of and 
work with Insects affecting crops in Nigeria during the period under report. 

South African cotton insects, G. (;. Haines (Tnion So. Africa Dept. Apr, 
Jour., S (1921), No. 5, pp. 42S-4S0). — This is a brief summarized account of the 
more Important insects attacking cotton in South Africa. 

Fruit foes, T. \V. Sanders (London: ir. 11. d L. Vollinpridpe, 1921, pp. 100, 
pl9. 29, lips. SI ). — A discussion of the insect and other animal iiesls and fungus 
diseases of fruit trees and means for their control. 

Notes on milkweed insects in New Jersey, H. H. Wktss and E. 1a. Dku^kr- 
soif (Joiir. N. Y. Bnt. Soe., 29 (1921), No. 8-4* PP- 123-145).— Thin account is 
based upon observations of insects associated with AsclepUts spriaca, the com- 
mon species of the Eastern States, and A. pulehra, which is considered a variety 
of A. incarnata. 

Biological control of the prickly-pear pest, T. H. Johnston (Queemland 
Apr. Jour,, 16 (1921), No. 2, pp. 65-08). — ^This relates particularly to work with 
the insect enemies bf the prickly pear, a large consignment of which has reached 
Queensland from Florida and Texas. 

The social habits of Termes lucifugiis; its ravage.s and its control, J. 
Fettaxtd (La Citd des Termites, Moenrs Sociales du Termite lucifupe; sen 
Ravages, sa Destruction. Parin: L. Lhomme, 1921, pp. 184, Itps. 10). — An 
account of the bionomics of termites in general and of this important species in 
particular. 

The destruction of termites by chloropicrin, J. Ft^ytaitd (Compt. Rend. 
Acad. Sd. {Paris], 171 (1920), No. 8, pp. 44^442; abs. in Jnteniatl. Inst. Apr. 
IMome], Jnternatl. Rev. Sci. and PracL Apr,, 12 (1921), No. 1, p. Labora- 

tory experiments by the author show that chloropicrin vapor is effective against 
Leucotermes ludfugus Rossi. At a temperature of 20® G. (68® F.), 2 mg. of 
chloropicrin per liter was sufficient with 12 hours’ exposure? and 5 mg. with 6 
hours’ exposure to destroy all the termites set free within a bell glass and others 
living at a depth of 10 cm. (3.9 in.) in pieces of wood. An application of this 
method in a three-story building confirmed the results obtained in the laboratory 
expeHmenta. 
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Locusts and means for their control, edited by H. BOch£B {Uonog. 
Angew, Bnt. No. 3 {1918), pp, XJIl+27i, pts. 22, flgu. ^2). — The several parts of 
this work consist of a discussion of the lo<*ust question and the history of out- 
breaks of Stanronoiua mnroceanuH in Turkey (pp. 1-25), means for their control 
(pp. 26-89) ♦ the control organization and results obtained in 1916 and 1917 
(pp. 90-156), and the biology of the Moroccan migratory locusts and observa- 
tions in Asia Minor in 1910 and 1917 (pp. 157-274). 

Observations on the attractiveness of materials used in grasshopper 
baits, A. L. Fonn and W. fi. Larkimer (Jour. Neon. Nnt., (1921), So. S, pp. 
283-^291). — The work with grasshopper l)aits bore reported indicates that, under 
Indiana conditions at least, fruit flavors in bran mash when used against 
Melanoplua fcmur-rubruni are not necessary. Blackstrap molasses was found 
to be the be.st of the flavor combination used, it being better than any of the 
sirups teate<l and tlie oth<‘r8 being only slightly better than wet bran alone. 
Salt did not adti to the attractiveness of poison bran mash. Sawdust and bran 
used in equal parts as a body mat<'riul for mash attracted 36.9 per cent more 
hoppers than sawdust alone, and nearly as many as when wheat bran alone was 
used 

GriiSvShopper and cricket repellents, W. II. liAURUiEK (Jour. Etxtn. Nnt., 14 
(1921), No. 3, pp. 259-263). — In the work with reiadlents, data relating to which 
are prestadwl in tahuhir form, flic* various materials are listed in order of their 
reiKdlcmt qualities us follows: Copper sulphate (easily the most promising), 
kerosene, auto oil, nicotin sulpJiate, nitrobenzene, furniture polish, creosote 
oil, aloes, sulphur, gasoline, water, blackstrap nTolassc*s, and soap. The rela- 
tive imeoiicorn with which both crickets and grasshoppers ate the bran, even 
when heavily treated with materials commonly regarded as rei>ellents gnd 
especially their almost unbelievable fondness for soap, are said to be the most 
remarkable features of Uie c'xperlimmt. It was found in a fleld test that soap 
is not only of value as au attractive sufjstaiice when used the preparation of 
poison njash but also considerably improves the mechani(*al condition of the 
mash. 

The elTect of poison bran mash on grasshoppers and tlie lapse of time 
between poisoning and death, A, L. Ford (Jour. Neon. Nnt., 14 (1921), No. 3, 
pp. 281-285). — The data rejiortcMl have sbow'ii tliat while grasshoppers may 
appear healthy and active for many hours after eating poison bran mash tliey 
consume one-ninth as much food us unpoisoned grasshopi)cr8. The last experi- 
ment eonducted seems to indicate that it takes very little iwisqn bran mash to 
kill a hopper, and those receiving smaller amounts die just as soon and eat 
just us little as those receiving larger amounts. 

Some factors influencing the efficiency of grasshopper baits, A. L. Ford 
and W. H. Larrimeb (Jour. Nron. Nnt., 14 (1921), No. 3. pp. 292-299). — It was 
found that blackstrap inola.s.si>s gave much better results than any of the other 
sirups used. The optimum strengths for the three standard poisons w'as found 
to be Paris green 0.5 lb„ white arsenic 0.75 lb., and crude arsenic 1.5 lbs. per 
each 25 lbs. of bran. The optimum rate of applying poison bait was found to be 
7.5 lbs. of tlie wet mash per acre ; however, a general n'connnendation of from 
5 to 10 lbs. per acre might well be made. There was very little difference in the 
three arsenicals vv^hen run under similar conditions at their optimum strengths 
and rates.*’ 

A thrips injury to apples, E. J. Newcomer (Better Fruit, 16 (1921), No. 4, 
p. 16, 2). — In investigations extending over .several years the author hai 

discovenHl that certain Irregular whitish spots which have been quite prevalent 
on almost all varieties of apples In the Pacific Northwest are caused by the ovi- 
position of an undetermined species of thrips. Although this thrips Injury Is ot 
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no consequence in most of the commercial varieties and is inconspicuous at pick- 
ing: time, in certain varioti<*s, namely, the McIntosh, Senator, York, and North- 
ern Spy, the spots persist and cause the affected fniit to be lowered in grade. 
It is thought that an application of miscible or d^stillate oil and nlcotln sulphate 
at the time of the ping ” spray should materially reduce the injury. 

Bionomics of the chinch hug* P. LimiNHiix {U, Dept, Agr. 10 W 

{1022), pp, IJ^, figs. 2), — This is a report of hiolog cal studies of the chinch hug 
in South Carolina. 

In experiments conducted at the laboratory at Colunibin, it was determined 
that In that locality the species has six instars instead of five, exclusive of 
the egg stage, as has been previously recorded, namely, five nyinphal stages 
and an adult stage. Much of the data relating to the life history of the species 
is presented in tabular form. Technical descTiptlons are given of the imma- 
ture stages. A single sp(‘cim(>n of the iachinid fly Phorantha oceideniis Wlk. 
was reared from a male individual. 

Minimum incubation periods of causative agent of curly leaf in beet 
leafhopper and sugar beet, H. H. P. Skvkrtn {Phytopathologg, tl {1P2t), Ko 
10, pp, figs. ^). — The author’s stiulies at the California Experiment Sta- 

tion show that the beet lenfhopper is noninfective when it hatches from the 
egg, that curly leaf is not transmitted throiigh the seeds from “ steclflinge ” 
affected with the discjise before and after transplanting, and that the beet 
leafliopper is not a mechanical carrier of curly leaf nor a mechani(‘al carrier 
in mass infection of a beet. The minimum incubation period of the eausative 
agent of curly leaf in the beet leafhopper was four hours at a temperature 
the maximum of whieh was 103® F., the minimum 94®, and the mean 100®, 
and in the sugar beet five days at a temperature the maximum of which was 
93.6®, the minimum 53.3®, and the mean 72.8®. 

At close quarterly with the mealy bug; inspection of grapes an aid to 
preventing spread in vineyards, A. .T. Flebitt {Assoeiaied Oroieer, 2 {1921), 
No. 8, pp. IS, 48, fig. 1). 

Spraying for San Jos6 scale, W. J. Baeug {Arkansas 8ta. Pul, 177 {1921), 
pp. $-19, figs. 2). — This is a report of investigations eondut’tod during the years 
1919 to 1021 in three separate orchards containing, 4-. fl to R-, and 10 to 15-year- 
old trees, respectively. The experiments have shown that lime sulphur is the 
most effe<‘tive of all the materials tested, the others, arranged in order of their 
efficiency and advantages, being as follows: Scalecide, dry lime sulphur, barium 
tetrasulphid, and soluble sulphur. It is pointed out that dormant spraying, 
in order to be effective, must be done so thoroughly that every portion of the 
infested tree is covered with the spray material. The spring application of 
the dormant spray is mo.st effective, and this must be fini.shed before the 
buds begin to separate. 

Controlling the Achemon sphinx moth, A. .T, Fi.EnnT {Associated Grower. 
2 {1921), No. 8, p. 11). — The author reports that an application of a spray c<m- 
sistlng of lead arsenate paste 10 Ihs., atomic sulphur 24 lbs., ground glue 1 Ih., 
and water 200 gal., applied at a pressure of about 250 Ihs., starting on May 16 
and completed on June 9, resulted In the prevention of injury by the Achemon 
sphinx moth in a large vineyard near Livingston, Merced Oo., Calif. 

The possibilities of economic harm in the spread of the pink cotton boll- 
worm in the United States, A, R. Marsh {Boon, World, n. scr.. 22 {1921), No. 
24, pp. 887, 888). — ^The results that may follow from the attacks of this pest 
upon cotton In the United States are considered. 

A new moth pest of sugar cane and maize; leaf -eating grass worm 
(liUphygma exempta Walk.), K. .Tarvis (Quceftsland Agr. Jour., 18 (1021), 
4> pp. 278-280, figs. 5). — ^A brief account is given of this enemy of sugar 
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caiiu and corn and means for its control in QuctMisland. Its api)carance first 
cttuio to the author’s attention at MeriiiRa, near Cairns, In B^ebruary, 1920. 

Notc»s on a destructive lawn insect, C. B\ Moznefi'e {IHa. Gr<rioen 24 iW2t), 
No. 22t p. 19 ), — The author reports that Vrambus hayticllus Zinck. was a source 
of considerable injury to lawns at Miami and Cocoanut Grove, Ii'‘la., during the 
spring and eiirly summer of 1921. The grasses attacked included Bermuda 
grass (Cynadon dactylon) and Japanese grass (Zoyttia japonioa), the injury 
being particularly severe t<» tlie latter. The tubes containing the larvae are 
located in the thickly masse<l grass roots and runners either on or just below 
the surface of the soil, where they feed ui)on the grass with which they come 
in contact. Preliminary tests made with several insecticides indicate that good 
results may be obtained from the use of tobacco dust applied with a dust gun. 
Where lawns were thus treated the larvae were eithcT killed or they mi- 
grated from the dust€Ni plat. 

The life history of the oriental fruit moth in northern Virginia, L. A. 

Steauns (Virgima kita, Tech. HuL 21 (1921), pp. 9-49, figs, 8), — This is a de- 
tailed report of .seasonal life history studies of Laspeyresia molesta Busck, 
iHHiducled in an extensive open-air insectary at a field laboratory at Lees- 
burg, Loudoun Cki., during the years 1919 and 1920. Tbe details of the work 
are presented in 52 tables. 

In northern Virginia there were four complete generations of the oriental 
fruit n)oth (L. mohsia) during these years. In 1919 a whole fourth brood 
of larvae developed and cocooned for hibernation, pupating and emerging as 
the aj>rlug brood of 1920. Only a partial fourth brood was recorded in 1920, 
due to the fact that u small percentage of the third brood larvae failed to 
transform. It is tliought that this is of normal occurrence, and that the 
“wintering larvae” include individuals of both the third and fourth broods 
of the preceding season. All generations were found to overlap in a greater 
or less degree. 

The puliation period of the siiring brood varied from March 10 to May 18. 
Tim average huigth of the pupal stage was 85.06 days. Moths emerged 
from April 22 to June 7, the maximum emergence occurring during the first 
10 days in May. The preoviposition period of the spring brood moths aveniged 

4.6 days. Oviposilion of the moths commenced May 7 in 1919 and May 10 in 
1920 and continued for 28 days. The average length of the incubation of eggs 
was 7.89 days in 1919 and 8.60 days in 1920. The larval period of tlie first 
brood averaged 18.98 days in 1019 and 21.35 days In 1920. Tbe larval period 
in the cocihhi was 3.92 days in 1019 and 4.02 days in 1920. The pupal period 
averaged 10.57 days in 1919 and 11.22 days in 1920. Moths emerged from 
June 18 to July 12. For both years the maximum emergence occurred during 
the last week in June and the first week in July. The average length of life 
of moths was 8.8 days in 1919 tind 10.9 days in 1920. In 1919 an average of 

37.6 days was required for the life cjvle of the first generation and in 1920 
42.62 days. 

The preovipi>8ition period of the first brood moths averaged 2.25 days In 
1910 and 3.285 days in 1920. Ovfpositiou commenced June 23 in 1919 and 
June 27 in 1920. The average length of the incubation of eggs was 5.38 days 
in 1919 and 4.89 days in 1920. The length of the feeding period of the larvae 
averaged 14.57 days in 1919 and 13.73 days in 1920. The average larval life 
in the cocoon was 3.78 days in 1919 and 3.98 days in 1020. The puiml stage 
averaged 0.1 days In 1919 and 10.05 days in 1920. Moths of the second brood 
emerged from July 6 to August 17. An average of 33.15 days was required 
for the life cycle in 1919 and 81.88 days in 1920. 
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The preoviposit ion period of the second brood moths averaged 2.375 days 
In 1919 and 3.428 days in 1920. Ovlposition commenced July 10 in 1919 and 
July 14 in 3920. Tlie avernge length of the incubation of eggs was 5,25 days 
in 1919 and 4.36 days in 1920. The length of the feeding period of third 
brood larvae averaged 17.109 days in 1919 and 13.83 days in 1920. The average 
larval life in the cocoon was 3.24 days In 1919 and 4.33 days in 1920. The 
wintering larvae of this brood cocooned for hibernation during the first 12 days 
of September. The pupal stage averaged 9.31 days in 1919 and 10.69 days in 
1920, Moths emerged from August 13 to 29 in 1919 and from August 15 to 
Octol>er 3 in 1920. For both years the maxim uiii emergence occurred betwetm 
August 15 and Septeml>er 7. The average length of life of moths was 14.205 
days in 1919 and 13.84 days in 1920. An average of 33.74 days was required 
for the life cycle in 1919 and 33,02 days in 1920. 

The preoviposition i)eriod of the third brood moths averaged 4.56 days In 
1019 and 4.074 days in 1920. Oviposltion commenced August 24 in 1919, con- 
tinuing 15 days, wdiile in 1920 eggs wore first dop()sitetl August 18 and the last 
on Octol>er 8. The average length of tlndr incu})ation was .5..59 days In 1919 
and 5,87 days in 1920. The length of the feeding period of the larvae averaged 
45.43 days in 1919 and 25.49 days in 1920. The marked difference in these two 
averages is thought to l>e due to climath* conditions which made possible a 
continuance of late feeding in fruit in 1039. The fourth l)roo<ls of 1919 and 
1920 were 100 per cent wintering larvae. In 1919 larvae (‘ommencetl cocoon- 
ing for hibernation September 30, and the last cocooning record was November 
8. In 1920 cocooning extended over a ))eriod of 60 days, from September 7 
to November 5. The maximum c(HH»oning occurred in 1919 from October 1 to 
25 and in 1920 from September 12 to 27. 

A bibliography of 10 titles and a diagnim showing the seasonal life history 
of the oriental moth in northern Virginia during 3939 and 1920 are included. 

Ijife history of Pyrausta ainsliei ileinr. at Ames, Iowa, during the 
season of 1920, I. L. itESSUsn {Jour, Earn, Eut„ 14 No, 3, pp, 277-280, 

fg. 1). — The author’s studies have shown that the life history of P. aimliei at 
Ames is quite similar to that reported for the European corn borer In Massa- 
chusetts. A diagram is given of its life history, showing also the average 
temperature and the average humidity for the season of 1920 at Ames. 

Observations on the fall army worm (Imphygma frugiperda S. & A.) 
and some control experiments, H. C. Smith {Jour, Evon, Ent,, 14 (19211, 
No. 3, pp, 300-305). — In an outbreak of the fall army \vorm which (KTurred In 
central and east central Kansas in September, 1920, the use of poison bran 
mash made with Paris green gave satisfactory results. Sawdust substituted 
for the bran was less attractive to the larvae and a lesser killing was made. 

Life history of the variegated cutworm, F. M. Wadlky {J&ur. Evon. Eni., 
14 (1921), No. 3, pp, 272-277). — This is a report of work with LyoophoUa mar’ 
garitosa mueia Hilbn. conducted at Wichita, Kans., in 1935. Observations 
made of two consecutive generations in that year confirm the conclualon that 
the average time required for a generation in summer is not far from 50 days 
in sohthorn Kansas. 

Caterpillars attacking cedar cones, J. dk Joannis {Bui. 8ta. ForeH. Nord 
Afrique, 1 {1921), No. 6, pp. i37-i99, pl». 2). — Accounts are given of nine species 
at Dloryctria, one of which is described as new. 

The inftuence of the H-ion concentration in the development of mos- 
quito larvae, M. E. MacOrkoob {Farmitologg, IS {1921), No 4 , pp, 348-351).— 
The author concludes that the H-ion concentration has a profound effect upon 
the motabolism of mosquito larvae and their resistance to disease. 



l922j Pk)6i!rOlrflO Z60L6GY — ^teNtfOMOLOGY. 661 

The earliest name of the yellow fever mosquito* H. O. Dyae {fnseoutor 
hiftcitiae Mcnstrnus, S (19^0), No, JO-12, p. 204). — It Is pointed out that the 
yellow fever mosquito was first described by Ijlnnaeus in 1762 as Culex aegypii 
and should be known as AeUvn aegypli. 

The warble fly problem, A. Seymour-Jones {Jour, Amer, Leather Chemt 
Ashoc,, i7 {1922), No. 1, pp. 15-26). — ^This is a summary of information pr€f^ 
seated to the division of leather chemistry at the meeting of the American 
(Jheinictil Society at New York in September, 1921, in which reference is made 
to rec*ent investigations, including those of Carpenter et al. in Ireland (E. S. 
K., 32, p. 680), Schdttler and Glaeser in Germany (E. S. R., 32, p. 581), Hadwen 
In (Uinada (E. S. H., 39, p. 157), etc. A re|)ort of extended investigations of 
the warble flies by Lauke, of the U. S. D. A. Bureau of Entomology, has been 
noted (E. S. II.. 45, p. 555). 

An illustrated synopsis of the puparia of lOO muscoid flies (Diptera), 

C. T. Greene {U. Natl. Mus. Prov., 60 (1921), Art. 10, pp. 1-S9, pis, 20 ). — 
Following a brief introduction, keys are given to several groups, followed by 
descriptions of the puparia of 99 species. 

Sheep-maggot flies and their parasites, W. W. Fkoooatt (Agr. Qaz, N, 8. 
M ales, 32 {t92t). Nos. 10, pp. 725-731, figs. 2: It, pp. 807-813, fig. i).— This is a 
report of observations made during investigations at the Government Sheep-fly 
Experiment Station, at VVarrah, in 1920-21. 

The stable fly, J. Wilhelmt {Monog. Angetr. Ent. No. 2 {1921), pp. 110, figs. 
28). — Investigations by the author of ^tootoxgs (ttlcitrans L., particularly as to 
its occurrence, life history, ami haldts, are reported. The paper includes a 
bil>liograpiiy of six pages arranged in chronological order. Studies of this 
InstKl in the United States by Bi.shopi) have been noted (E. S. U., 29, p. 256; 
43, p. 302). 

Experimental studies on the duration of life, U. Pe.vki. and S. L. Parker 
{Arner. Nat., 55 {1921), No. 611, pp. figs. 6). — This i)aT>er is the first in 

a series of experimental studies on the factors influencing the duration of life 
in Drosophila melanogaster. The pai>er includes a bibliography of 26 titles. 

A new ceraiiibycid beetle from 8aiito Domingo, W. S. Fisher {Ent. News, 
SS {1922), No. 2, p. 52). 

The status of the w’ork agaimst the Japanese beetle, C. 11. Haui.ky {Jour. 
Eoon. Ent., 14 {1921), No. 3, pp, 249-253). — Tins is a further discussion (E. S. 
H., 43, p. 302 i of tiic work ngaiust Popillia japoniva Newm. in this country, 
with partii ular reference to the lines to l>e followeci. 

North American sawflies of the subfamily Oladiinae, with notes on 
habits and descriptions of larvae, S. A. IIohwer and W. Middleton {U. S. 
Natl. Mub. Proc., 60 {1922), Art. 1, pp. 1-46, pis. 7). — This paper includes de- 
.scriptions of nim* new species by Itoliwer and notes on tlie habds and descrip- 
tions of the larvae by Middleton. 

Notes on the dodder gall weevil, Smicrouyx sciilpticollis Casey, H. B. 
'Weiss and E. West {Ohio Jour. 8H., 22 {1921), No. 2, pp. 63-65, fig. l).—\ 
rt^port of observations of lids weevil at Monmouth Junction, N. J. Most of 
.the betdles leave the galls during tlie first half of September and later In cen- 
tral New Jersey, emergence taking place through a circular opening in the side. 

The response of the bean weevil to different percentages of atmospheric 
moisture, T. J. Headijce {Jour. Boon. Ent., 14 {1921), No. 3, pp. 264-269, 
fig. J). — ^Thls is a progress rcport of work previously noteil (E. S. R., 87, p. 254). 
•Three distinct sets of exjieriments have l>een completed, and curves which have 
.been constructed on the basis of the average of the exiierimeiits are presented. 

The spiuose ear tick; practical suggestions for suppression, C. Stouy 
UU mon 80, Africa Dept. Agr. Jour., 1 {1920), No. 7, pp. 647-654, fig. 1 ). — ^A 
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report of observations and experiences with this pest In South Africa, with 
comments by C. P. Lounsbury, 

A note on the control of red spider, T. Parker {FrM, Flower ^ and Veg. 
Trades^ Jour, [London], J^O {1921), No, 26, pp. 689, Spraying for red 

spider on carnations is very unsatisfactory owing to the waxy bloom, which 
causes the spray llnki to collect in globules at the axils of the leaf. Dipping 
produces much better results, but this method can only be applied to potted 
plants when not ju bloom and must l>e repeated ouce or twice. Liver of sulphur 
and petroleum emulsion gives the best results in the dipping experiments in 
killing the spider without damaging the plants. There is, however, the dls 
advantage of foliage staining due to the depositions from the dipping solu- 
tions. Liver of sulphur and cbloro<*resoLs are quite effective in controlling 
carnation ‘rust’. Fumigating with either the tetra or pentachloretlmne at 
the rate of 10 or 20 fluid ounces to 1,000 cu. ft. for 12 hours produces uncertain 
results without any deleterious effect upon the (‘arnations. Nicotin petroleum 
emulsion containing 2 per cent nicotin and 50 per cent petroleum oils is quite 
effective in controlling the red siiider on cucumbers, pioviding tliat the sprayings 
are carried out at the dilutions suggestetl and in the manner prescribed.” 

Preliminary notes on control of millipedes tinder sash, J. L. Horsfaix 
and J. R. Eyeb {Jour. Boon, Ent., ij {1921), No, S, pp. 269-272). — The injury by 
millipedes to truck crops in eastern Pennsylvania in the fall of 1910 led to 
the work here reported. 

In the experiments on jjluts, each of which comprised an area of 48 sq, ft, it 
was found tluit scKlium cyanid, nicotin sulphate solution, or nicotin sulphate in 
the form of a dust gave perfect stands of lettuce. *‘1'he plat treated with 
sodium cyanid at the rate of 150 Ihs. to the acre, when applied in furrows and 
covereil with soil one week before planting, showed an increase of 25(5 plants 
over the untreated plat. Nicotin sulphate, diluted one part in 2!lK) parts of 
water, when sprinkled on a newiy sewled bed resultcHl In an increase of 224 
plants as compared with the chwk. This plat had hwa previously limed, but, 
as shown in other tests, lime did not factor as a control measure. Two per 
cent nicotin sul})hate as a dust Increasetl the stand 144 plants. Sweetened 
poison bait controIItHl inilJi])edes in the spring, hut proved inetlicient in autumn 
as a protection in fall setnled frames.” 

Tularaemia Francis 1021 {Pnb. IJcaliJi Rpts. [f/. 67 {1922), No. 3, 

pp, 8S-tl5), — ^Three pa|)crs are here prestmted In continuation of those pre- 
viously noted (E. S. K., 46, p. 151). 

IV. Tranetnission of tularaemia by the bedbug {Cwiex lectularius L.), E. 
Francis and G. 0. Luke (pp. 83->95). — In the experiments here reported the bed- 
bug transmitted the affection from Infected to healthy mice in 10 instances, In 
which the intervals which elapsed between biting the InfecUn] and biting the 
healthy mice were a few seconds, 18 hours, 7 days, 15 days, and 71 days. The 
exact parts played by bites and by fea's in the 10 transmissions are said to be 
impossible of determination. White mice readily eat living and dead bugs, 
and ^hen they thus Ingest infected bugs the mice usually contract tularaemia. 
Guinea pigs bitten by infected bugs failed to contract the disease with one ex- 
(seption, which Is thought to liave been due to the unintentional Ingestion of an 
Infected bug. The fresh feces of bedbugs infectetl by Bacterium tulareme by 
sucking the blood of infected white mice, which were fed every 10 days there- 
after on the blood of healthy white mice, contained virulent organisms of this 
infection at all times and up to 120 days after the date of infection of the bugs. 
B, tularenee suffered no apparent diminution of virulence by reason of long 
residence In bedbugs. 
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V. Trammissiofi of tularaemia hp the m^uae lome Polyplax serratua Burm.^ 
E. Francis and G. 0. Lake (pp. 96-101), — ^The transmission of tularaemia was 
effected in 12 out of 17 attempts through the agency of the mouse louse P. 
aermtus by the transfer of lice fn)m white mice dead of tularaemia to healthy 
white mice, the intervals elapsing between Infestation of the healthy mice and 
tlieir deaths varying from 5 to 12 days, with an average of 7.25 days. Blood- 
snckiug mites of the sptHdes lAponyasus iaahellinus removed from an infe<*ted 
white mouse were crushed and injected subcutaneously into anotlier white 
mouse, causing its death from tularaemia. 

VI. Cultivation of B. UdarenHe on mediums new to this oryanism, E. Francis 
(pp. 102-115). — The author records the growth of this organism in subcultures 
on serum glucose agar, glucose blood agar, and blood agar. The growth on these 
mediums per se is scanty and of lowered virulence. The view heretofore held 
that P. iularense will grow only on a culture medium containing egg yolk is 
t])us no longer tenable. 

FOODS— HUMAN NUTRITION. 

Relation of Initial temperature to pressure, vacuum, and temperature 
changes in the container during canning operations, (X A. M\ooon and 
0. W. CuLPEPPEB {V. 8. Dept. Ayr. Bui. 1022 {1022), pp. 52. figs. S7).—ln this 
publication the authors have exteml(*d their studies of the fundamental factors 
affecting temperature changes in foods during canning (K. S. U., 45, p. 560) 
to a detailed consideration of the relation of initial temperature to exhaust, 
pressuror and vacuum In tlie can. 

As a guide in the interpretation of the expo H mental results, tlie th(*oreticaI 
pressures and vacuums falling within the range of the present work have been 
(.alculated. These include theoretical maximum ])resKure curves for a non- 
expansihle can containing air and a sutlieUmt quantity of water to give satura- 
tion wiieii sealed at various temperatures and processed at 300, 100, 130, and 
321® Cm and theoretical vacuum curves for a noucontractile n‘ceptncle con- 
taining air ami saturated vapor when sc*aled at various temperatures and 
cooled to a unifurm temperature of 0. 10, 20, 30, Jiud 40®. lUdli sets of curves 
arc' calculated on the iiasis of the mean barometric pressure. The former curves 
show that relatively great pressures are developed when tlie containers an* 
sealed at low temperatures and tliat us the sealing temperature approaches 
100® the pressures fall off with increasing rapidity. The vacuum curves show 
that thci vacuum is increased as the temperature to which the can is cooled is 
lowered. A can sealed at 70® and subsequently (Wled to 20® should give a 
theoretical vacuum of about 32.3 in,, to 30® a vacuum of about 10.9 in., and to 
0® a vacuum of 14.3 in. 

These theoretical values wewe <*ompiired with actual results obtained with 
various quantitic*s of distilled water sealed at different tonqx*ratures and 
processed in the retort at 100, 100, 116, and 121®. In all the experimental work 
the pressure was determined by a sj)ecial mercury manometer whi(4i is descTibcni 
ami illustrated, and the temperature by the method described in the previous 
paper, In the pressure studies with water, it was found that the pressure.s 
developed are always below the theoretical. The higher the retort temperature 
the greater, and the higher the Initial temperature the smaller, the varia- 
tion from the tlieoretJcal pressures. Larger cans showeil a somewhat 
greater divergence from the theoretical values than the smaller. The smallei 
the head-space the less were the exi>erimental pressures obtained. In the 
vacuum studies with water, at the sealing temperature of 70® and above the 
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vacuums obtained were below the theoretical, and at the lower temperature 
slightly above the theoretical values. 

The preliminary work with water was followed by detailed experiments with 
spec! he food materials, Including string beans,' peas, tomatoes, corn, and sweet 
potatoes canned In No. 2 and No. 8 tin cans at different temperatures of sealing 
and processing. Pressure, vacuum, and heat penetration studies are reported 
and discussed, including leas complete data with spinach. The principal con- 
clusions drawn from this investigation may he sununarixc'd as follows: 

With food nittterialH in which a free liquid fills tin* interspaces, the rate of 
change of pressure and of temperature is very rapid, tlie tom])erature quickly 
reaching a maximum and the pressure continuing to rise as long as the high 
retort temperatures are maintained. In cans illled with materials of heavy 
consistency the rate of change of temperature at the center of the can is very 
slow, and the rate of change of pressure is very rapid at first and becomes 
slower after the first few minutes. The pressure eoiitiiuies to rise as long 
as the retort temperature is maintained. 

The vacuum deveJ(q>ed in tin cans is generally below the theoretical and is 
determined largely by the temperature the la^ad-spaces. A short exhaust 
results in a comparatively high vacuum if the sealing is done immediately. 
Lower vacuums are obfainM where long processing p(»rlods and the higher 
retort temperatures are used. 

The resistance of the can to internal temperature N much greater than its 
resistance to external pressure. Tu order to reduce tin* strain due to internal 
pressure during processing, the sealing temiH^ruturo should he made as high 
as possible without danger of collapse of the ean in handling after cooling to 
normal temperature. For most vegetables the optimum tetuperature for the 
sealing of No. 2 cans is thought to he from 80 to 85° and for No. 3 cans from 
75 to 80°. 

Remarks on canning, F. A. Nicnoi.soN {Mudran Fiafierirn Dept. BuU, IS 
{1921), No. 2, pp. IX+SS-liG ). — This bulletin rchdes almost entirely to the 
canning of fish as practiced in the Government cannery on the West Coast of 
India. Of special Intercast are chapters on tlie cunning of s[»ccltic fish and jelly 
fish, including sardines, mackerel, salmon, prawns, oysters, mussels, crabs, 
lobsters, and smoked fish, and on the preparation of tisli pastes. 

The preservation of fish frozen in chilled brine. — 1, The penetration of 
salt, L. H. Almy and E. Field {Jour. Indus, and Engin. Cham., 13 {1921), 
No. 10, pp. 92^'^9S0 ). — With a view to determining whether brine*- frozen fish will 
retain an ice glaze for a reasonable period of time, a study was made of the 
degree of salt penetration into the skin and sui^erflcdal tissues of weakfi^h, 
fionnders, and whiting during immersion for different periods of time in cold 
brines of different temperatures and concentrations. 

It was found that salt penetrates perceptibly under the skin and superficial 
muscular tissues of the fish under all conditions, but in amounts insufficient to 
affect the taste of the cooked product. The differences in salt penetration 
with varying temperature and concentration of brine were found to be Insig- 
nificant and inconsistent, but fish which had precooled to about 32° F. before 
immersion in the brine absorbed only about 35 to G5 per cent of the amount 
of salt absorbed when immersed at ordinary temperature. 

The amount and rate of penetration of salt into the tissues was found to 
vary with the species. In weakfish and fiounders the greater part of the salt 
was absorbed during the first 80 minutes, while in whiting and herring absorp^ 
tlon was mora gradual. This is thought to be due to Inequalities of tlie fat 
eonlent of the subcutaneous and body tissues of the fish. 
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Wheat, fliom*, and bread, M. K. CoRBeiTLD (Ohio Bui. SSO (1921) t pp, 
185-^219, pU. 6y flg9, 12), — The results of an extended study are reported of 
wheats grown by the station with reference to their comparative value for 
productiveness and milling and bread-baking qualities. 

Under milling qualities the author notes that white wheat produces much 
[)ran. “The semilmrd wheat varieties giving the largest percentage of flour 
are Gladden, Portage, Trumbull, Ohio 0920, Goens, Nigger, Fulcaster, Ohio 
810(5, and Deitz. The soft wheat varieties giving the largest i>ercentage of flour 
are Ked Wave, Dawson Golden Chaff, and Gypsy. . . . The flour from the 
spring wheat is rich In gluten ; the hard winter wheat flour has a high gluten 
content and is suitable for hrea<l baking; the semihard winter wheal flour is 
recommended for l)rc^<i baking, cake and pastry making; tlie soft winter wheai 
flour is rich in starch, low in gluten, suitable for all baking except bread mak- 
ing, unless blended with a strong flour, 

“ 1'w^elve tested wheats recommended for their quality are Gladden, Portage, 
Trumbull, Poole, Goens, Nigger, Fultz. Fultzo-Mediterranean, Valley, Uudy, 
Meiiiterranean, *ind Hickman.” 

With resjKK't to wheats suited to Ohio conditions the author concludes that 
“the semihard winter wheats proiliiciiig good yields per acre and giving gen- 
eral purpose flour — that is, a flour recommended for bread baking, cake, and 
pastry making— are best for Ohio Kn»wers. . . . Spring wiieat may be grovrn 
in northern Ohio, Ohio-grown see^i may l>e used for seeiling spring wheat 
with go(Kl r(*sults. The flour may he used for blending with soft wheat 
flour. . , . The day is past for the fanner to grow wheat for its yield ix'r acre 
only; the juilling and baking quality must be considered.” 

W' heal 8 damaged by sprouting and mildew were also included in the study 
to secure data regarding their milling and baking qiiality and their worth for 
human consumption. The conclusion reached was that “musty flour, if it can 
be kept free from odor, may be us<hI for bread making, forj if badly damaged, 
for feeding ])uri)oaes or as a fertilizer. Sprouted wheat has an imj)roved 
bread-baking quality in the flour, if the plumule has not grown more than the 
length of tin* berry,” 

The influence of relative humidity and moisture content of wheat on 
milling yields and moisture content of flour, J. H. SHOLLENmcacKR {V. 
Dept. Agr. Bui. lOlS {1921), pp. 12, fign. 6‘). — This publication reports the results 
of an investigation of the influence of the relative humidity of the air within 
the mill and of the moisture content of various samples of hard wheats when 
tempered to 15 per cent moisture on the invisible losses occurring during the 
milling process and on the total yield of mill products. The wheats used in the 
experiment were milled in a special type reduction machine. The system, al- 
though not the same as that employed in commercial mills, included all the 
steps considered necessary in m<Hlern milling practice. The quantity of wheat 
used in each test was 1,5(X) gm. (about 3 Ihs.). Before milling, each sample 
was cleaned and scoured, its moisture content determined, and a sufficient 
amount of water addeil for tempering to bring the moisture content to 15 per 
cent During the tempering period, which ranged from 18 to 22 hours, the 
samples were kept in air-tight cans to prevent loss of moisture. The sam- 
ples were then ground In atmospheres of different relative humidity, and the 
weight of the mill products, moisture content of the flour, etc., determined. 
Charts are given of the results obtained in the different phases of the study. 

The combined effect of the, relative humidity of the air and the moisture 
content of tlie wheat on the total yield of mill products was found to l>e a 
decrease In invisible loss and a proportional increase in total yield with in- 
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creased hiunidity. The higher yields were associated with higher relative 
humidities and with the wheats of lower original moisture content. Each 10 
per cent increase in relative lumddity above 85 per cent resulted in an average 
increase of about 0.5 per (»eut in total weight of the products obtained, and each 
decrease of 1 per cent in the moisture content of the wheat before tempering 
resulted in about. 0.6 per cent increase In yield. 

No very pronounced relation could be observed between the moistui'e content 
of the^ Hour and the moisture content of the wheat before tempering. The 
moisture content of the flour increased with an increase In the relative humidity 
of the atmosphere, a difference of 30 per cent in relative humidity making an 
average difference of about 0.5 per cent in the moisture content of the flour. 

No definite relation between air temperature and total yield of mill products 
was established. 

Food substitutes and control during the war, A. IIehiie {Ztsvhr, IJntersuch. 
Nahr. u. Oennfism tL, J/l ), No, 11-12, pp. 244-2,^9), — ^This Is a summary of 
various food substitutes that were used in Germany during the war and of the 
official inetliods of food control. 

A week’s food for an average family, C. L. Hunt (IL Dopt. Agr., 
Fanners* Jiul, 122H {1921), pp. 21, figs. 5 ). — ^This publication gives a simple 
plan by wliicli foods can be chosen for families and compared with a standard 
as a guide. The series of charts, previously noted (E. 8. II., 46, p. 408), is 
reproduced to show pictorially a sample weekly foo<l supply for a family of 
three young children and two adults engaged in moderately muscular work — 
that is, the so-willed average family used in discussing statistical and other 
such problems. The text and other illustrations explain how to generalize 
from the example chosen, to change the allowance to meet other conditions, 
and otherwise to use the charts in the home. A table showing the approximate 
number of hundrc^l-calorie portions in common food materials is Included. 

The effects of diet on the intestinal flora, 1’. H. Cannon (Jour. Infect. Dis- 
eases, 29 {1921), No. 4^ PP* 36P-585).-~To obtain some idea of the quantitative 
relationship between different types of intestinal bacteria under the influence 
of different kinds of food, bacteriological studies were made of tlie feces of 
white rats on various diets. Identical amounts of fecal emulsions were inocu- 
lated into media especially adapted for the growth of the types under Investi- 
gation. These included Ayers and Ilupp agar for Bacillus voli, beef liver glu- 
cose agar for B. acidophilus, lead acetate agar for hj^drogen sulphid formers, and 
sheep brain me<liiiin for putrefactive spore-fonning anaerobes. 

Hats on a stock diet of oats and carrots showed at the end of two weeks a 
colon-acidophilus (O-A) ratio of 1:99, while rats on a high protein diet, con- 
sisting almost exclusively of raw hieat, had a O-A ratio of 99: 1. Ratios inter- 
mediate between the two were obtained by variations In the proportion of pro- 
tein and c*arbohydrate foods. Grain foods, lai'tose, and dextrin led to a marked 
predominance of acldurlc bacteria, while animal proteins led to the pre- 
dominance of organisms of the gas-producing proteolytic types, both aerobic 
and anaerobic. The vegetable proteins and certain starchy foods accelerated 
in many cases a distinct antiputrefactlve effect favoring the development of 
B. acidophilus and suppressing the development of hydrogen sulphld-produclng 
organisms and spore-forming anaerobes. 

Similar results were obtained in two exiieriments witli human adults, a diet 
composed of bread, milk, and lactose resulting in an increase in the numbers of 
the aclduric organisms, and a diet high in vegetable protein also causing pre- 
ddminant aciduric flora with the elimination of anaerobic spores. 

dastrle analysis.-— IV, The gastric equillbrlam sone, C. C. Fowniai, W. H. 
ll^invcxB, M. E. Rehfubs, and P. B. Hawk {Jour. Amer. Med. Assoc., 77 (1921), 
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AV). SJ7, p. 2tl8t flff, i). — In eontimmtlon of the ^^astri(* atndios {ircvionsly nofi’d 
(K. S. U., 45, p. 666), this paper reports, with an illustrative chart, data on the 
ert’ect upon the acidity of the normal stomach of the iriRoatJon of fluids of widely 
differoiit c*liaracter, inchidinj? vinegar, lea, hydrochloric acid, sodium chlorid, 
ami smliuin hicarhonate in varying concentrations. It was found that the 
stomach contents assume a strikingly uniform acid concentration within half 
an hour whatever the nature of the fluid ing<*sted. The area in which tlie 
gastric acidity valnes fail, which varies with clitTerent individuals, has been 
called the gastric equlllhriuni zone. The mochnnism of adjustment to gastric 
iHiulllltrium is partially or totally lost in disease. 

The variation in the content of xlnc in the organism of the rabbit during 
growtii, O. Hkutkanu and U. Vlades^o (KuK Hoc. dhim. Frame, 4^ ^^cr., 29 
{1921), No. 10, vp. 915^917; aim in Vompl. IMkI. Arad. Hn. \ Faris], 173 (1921), 
No. 1, pp. 53). — (Continuing their study of the content of zinc in the animal 
organism (K. S. U., 45, p. 765), the authors have determined the amount of zinc 
in rahl>itH from birth t(» 6 weeks of age. The results show that the proportion 
of zinc in the entire body of the rabbit is greatest at birth, diminishes rapidly 
(luring the period of lactation, and increases rapidly after weaning. Attention 
is calhMl to (he similarity between this and tlu* iron content of the body, indi- 
cating a reserve of both metals sufTlcient to last during the <»rdinar.v ])erlod of 
lacdatlon until the animal is placed on a diet riclier in inorganic constituents. 

Vitamins and the daily diet, .T. W. Hkaik 8. Palmek. and L. Steer (Arkan- 
ms Sia. Bill. 176 {1921), pp. 3-2 J). — Information regarding vitamins and their 
proi»erties, the dietary pr(»p(*rlles of a number of common foods, and similar 
questions, is summarized and discussed, and menus are suggested for a young 
child and for adults. A number of recipes are iiiclmhHi. 

Borne plant sources of vitamins B and C, F. (). Santos (Koc. F,rpt. Biol, 
and Med. Proc., 19 {1021), No. 1, pp. 2, ,1).— Togi (sprouted nmngo l)eans'), okra, 
and avocado are reported to ho fairly rich In vitamin B, 0.5 gm. of ('ach daily 
proving sufllcient to cause recovery in weight of rats which had d(»(*lined on a 
standard vitamin B-free diet. INIungo beans, sweet potato leaves, and duhat 
{hhiffcnia jamholana) were less rich in vitamin B. 1 gm. daily of each being 
required. Arth^iokes, hllimhi {Arerrfioa earawbola) , banana flower hud, and 
bamboo shoots were relatively defleieni in vitamin B. 

It is of interest that the vitamin B content of the nmngo bean is apparently 
increased on germination instead of being decreasc'd as has la^en reported by 
various inv(‘stigators to he the case with other b(*ans. Alungo beans proved 
deficient in vitamin O, while togi (sprouted nnmgo beans) proved rich in 
vitamin O. 

The effect of temperature and of the concentration of hydrogen ions 
upon the rate of destruction of antiscorbutic vitamin (vitamin C), H. C. 
Bherman, V. K. La AIer, and H. L. Campbeix {Natl. Acad. Proc., 7 {1921), 
No. 9, pp. 279-281). — This paper contain.s, in addition to data which have been 
previously noted from another source (K. S. R., 45, p. 563), a brief description 
of the basal ration us€?d in the authors’ investigation of the antiscorbutic vita- 
min. The basal ration adopted consists of ground wdiole oats 50. heated skim 
milk powder 30, butter fat 30, and sodium chlorid 1 iier cent. Guinea pigs 
from 6 to 8 weeks old and weighing from 300 to 350 gm. usually cat about 18 or 20 
gm. of tills ration dally and continue to grow well for about 15 days, then lose 
weight rapidly, and die of scurvy In from 2j5 to 34 days from the beginning of 
the experiment 

The antiscorhnttc potency of strawberries, G. A. Smith, O. Bergeim, and 
P. B. Hawk {8oc. Expt. Biol, and Med. Proc., 19 {1921), No. 1, p. Guinea 
pigs which had become scorbutic on a diet of oats, milk, and hay were cured 
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of scurvy within 7 days by the admlnistratioii of 10 cc. daily of strawberry 
juice, either fresh or previously boiled for five minutes. 

A color reaction common to antiscorbutic extracts and qnlnolt N. 
Kezssonoff {Compt, Rend, Acad, 8ci, [Paris], 173 (1921), No, 19, pp, 496-^468 ), — 
The author reports that the Folin-Denls phenol reagent, modified by reducing 
the proportion of concentrated phosphoric acid to one-third the original amount 
and adding to the mixture (without heating) an equal volume of normal acid 
(sulphuric, hydrochloric, or nitric), gives a slate gray color turning to blue 
with various juices of known antiscorbutic properties, such as orange, lemon, 
tomato, etc., while with extracts of cereals or rape s(>ed the characteristic color 
is not produced. Prunes did not give the blue color but peaches did. Extracts 
in which the antiscorbutic vitamin has been destroyed by various means no 
longer give the color reaction. The author suggests tluit the reaction is not 
necessarily due to the antiscorbutic vitamin itst'lf, but to an unstable radical, 
probably a polyphenol, which in solution detaches Itself readily from vitamin C, 
On applying the test to various phenols quinol alone gave the reaction. 

Beriberi-like disease in mammalian animals, M. MritA^TA (Japan Med. 
World, 1 (1921), No, 2, pp, 12-14)* — The author reports that a considerable pro- 
portion of rabbits fed polished or unpolished rice, rice straw, and water lose 
weight and after about 80 days develop paralytic and other nerve symptoms 
similar to beriberi and die within a few days. On autopsy these animals, as 
well as others which died without the nerve symptoms, showetl general atrophy 
of the organs, particularly the thymus, pancreas, and the generative organs; 
hypertroi^y of the cortex of the a<lrennls; and occasionally cirrhosis of the 
liver. The nerves and muscles of the animals dying with characteristic bc*rl- 
beri symptoms showed retrogressive changes. After the onset of nerve symp- 
toms, recovery following feeding of vltamln-rlch food was slower than with 
pigeons, requiring generally about 10 days. 

The author is of the opinion that the beriberi-like disease in rabbits resem- 
bles human beriberi rather than avian, in that it is brought about by partial 
rather than complete lack of vitamin B. 

Polished rice disease of birds, C. Ooata, »S. Kawakita. C. Oka, and 8. 
Kagoshima (Nisshin Igaku (Prog. Med,), 10 (1921), No. 6; abs. in Japan Med. 
World, 1 (1921), No, 2, pp, 23, 24), — In this report of an extensive study of 
avian polyneuritis, the following results are summarized: 

Symptoms identical with those produced by fee<ling iwlished rice were pro- 
duced in pigeons by feeding various carbohydrates, but not by other kinds 
of food. The paralysis induced by protein feeding was found to be quite 
different from that induced by polished rice or carbohydrates. 

In polyneuritis as distinguished from inanition, loss in body weight was 
by no means a constant phenomenon until after the onset of polyneuritic symp- 
toms, when the loss of body weight could no longer he contndled. This loss in 
weight is thought to be due to the radical interruption of metabolism in the 
final exhaustion of vitamin B in the body and in the foorl materials. Vitamin 
B is thus considered to Influence the metabolism of carbohydrates. This re- 
sults in an interruption of digestion caused by the excretion of abnormal sub- 
stances resulting from the interrupted carbohydrate metabolism. 

Other points noted are the absence of evidence of interniptlon of blood cir* 
culatioh, no abnormalities in the urine with the exception of a slight Increase 
in uric acid salts, a decrease in the erythrocyte and an increase in the leu- 
cocyte count of the blood, and an increase in the quantity of blood sugar. In 
some pigeons a remarkable acidosis occurred, but this was not Observed in 
fowls. 
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Some recent <>b»er¥atioiis on the nervoua lesion In experimentally pro- 
duced avian polyneuritis (experimental beriberi) ♦ F, M. It, WfALSHE] 
{Med, Sci.t Aba. and Bei\, 5 (1922), Ac. pp. 314--3J9). — ^This review, supple- 
menting the (»ne previously noted (K. S. U., 4d, p. 3(K)», consists primarily 
of a tTiticiain of the conclusions of Findlay (K. S. R., 45, p. 768) concerning 
the nature of the essential lesions In beriberi. 

Nature of paralysis in polished rice disease In birds, I, (J. Kato and S. 
SHiztiMR (Keio Jffuku {Kcio Med. ./owr), j {1921), No. 1 : aba. in Japan Med. 
World, 1 {1921), No. /, p. 22). — The authors report that avian polyneuritis may 
be distinguished from simple starvation in that the stimulation velocity of 
the peripheral lu rves, which is from 62 to 62 meters per sei^’ond in normal 
birds, is greatly lowered in iM>lyneuriti8, in severe cases to about 50 per cent. 
In starvation, on the other hand, there appears to be no change^ in the velocity 
of the transmission of stimulation. 

Nature of paralysis in polished rice disease in birds, II, (1. Kato, S. 
Shizume, and K. Maki {Keio Igahu {Keio Med. Jmir.), 1 {1921), No. 2; aba. 
in Japan Med. World, 1 {1921), No. 2, pp. 16, 17). — C^mtiniiiiig the above inves- 
tigatl<m, the authors T>resont the theory, which they claim to have proved 
experinuMi tally, that the i)aralysis in polyneuritis i.s caused hy absoridion of 
hydrogeii ions, the blo<nl in sn<‘h cases apparently being saturated with acid. 

On the nature of paralysis due to polished rice disease in domestic fowls, 
(1. Kato, S. Shizume, and U. Maki {Aha. in Kitasato Arch. Expt. Med. [7’oA-yoJ, 
4 {1921), No. 3 , pp. 297-216). — Kssentlally noted above. 

Nutrition in Vienna, II, M. (i. (Irihbon, I>. >?. Paton, M. Febohson, and 
A. M. T. Tully {Laneei \lAmdon], {1921), 11. No. 15, pp. 747-750).--ln eontinua- 
tion of the invostigati(m pre\iously noted (K. S. 11., 45, p. 562). the authors 
report a similar study of the nutritive condition of the middle classes in 
Vienita and of the rural classes in the neighl>orhood of that city during tlie 
same period. 

In the tirst group, in 14 families in which there were cases of rickets the 
average dietary yield ptT man per day was 2.049.,8 calories, 61.8 gni. of pro- 
tein, and 50.2 gm. of fat. »Siiuihir data for 25 families without rickets were 
2,053.5 calories, 58,3 gni. of protein, and 53.5 gin. of fat. Data obtained for the 
second group for 24 families with rickets were 2,262.1 calories, 63.3 gm. of 
protein, and 58,2 gm. of fat, and for 23 families without rickets 2,400.8 
calories, 78.5 gm. of protein, and .57.3 gin. of fat. The character of the food 
consumed differed (*onsiderahly in the two groups, the larger proportion of 
the country families using fresh milk and butter and the town families 
margarin and lard. 

A comparison of the weight with res|>ect (o the age of the children of the 
three groups studied in this investigation, with the British anthropometric 
data, shows that the nutrition was least affected during the tirst two years of 
life, most markedly affechHi during the next two years, loss affectetl from 4 to 
10 yours, and in the case of the town cldldren showed a tendency to become 
more marked in the i)erio(l after 10 years. 

Rickets occurred in 58 per cent of the working class families, 35 per cent 
of the middle class families, and 52 per cent of the rural farailie^s. The lower 
incidence of rickets In the second group did not appear to be associated with 
a greater consumption of milk or other fats. On the contrary, there was a 
higher Intake of inilk fat in the thinl group in which the Incidence of rickets 
wag relatively high. 

Further stuilies on the nature of botiilluus toxin, J. Bronfenbrknner and 
SCJ^I^SIMOKR (fifoo, Expt. Biol and Med. Proc., 19 {1921), No. 1, pp. 1, 3).— 
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Continuing their Investigation of the nature of botulinus toxin (®. S. R# 46, 
p. 769), the authors have found that In the single strain of BaciUuB botitlkiui 
thus far examined for this property an acidity equal to that of the stomach 
contents aotnally increases the virulence of the toxin. 

Typing of different strains of Bacillus botulinus by immunologic 
methods, J. Bkonfknbrenner, M. J. Schlesinoer, and S. C. Oa^i^aeans {Soc. 
Kwpt. BioU and Med. Proc., 19 (1921), No. I, pp. 21, 22). — It has been found 
impossible to distinguish between the two types of B. hotulinus by the comple- 
ment fixation or the i)recir>itation tests, hut the agglutination test has given 
results whicli agree with those obtained by toxin-antitoxin tests. By means 
of the agglutination test it is also possible to classify strains of B. hotuUiMiB 
which have lost their toxicity under test-tube cultivation. 

The thermal death point of the spores of Bacillus botulinus in canned 
foods, H. Weiss {Jour. Infect. Diseaftes, 29 {1921), No. i, pp. S62-S6S, fig. 1 ). — 
Ckmtinulng the botulism stiidli^s pnwiously noted (E. S. B., 44, p, 558), the 
author lias determined tlie tliermal death point of the Boise strain of the spores 
of B. hotuUmtfi fE. S. K., 42, p. 58) in <*anne<l foods under Islioratory condi- 
tions arranged to approxlninte as far as possible the conditions in the can. 
Tile fiortlciilar strain of B. hotuHnm used was selected on account of the un- 
usually high lieat resistance of its spores. . Spores of about a month old and 
in a concentration of 1,5()0,(XX) per cubic centimeter were used In onler to have 
conditions of high resistance. The spore suspension mixed with 9 parts of 
the fluid to be tested was pipetted in 1 co. quantities into special glass tubes 
10 mrn. inside diameter, 12 mm. outside diameter, and 30 cm. long, Tliesc 
w^ere sealed, submerged to a depth of 12 cm. in a Do Khotinsky oil bath and 
exfHised to the action of definite amounts of heat for a definite tinu', after 
which the contents of the tubes were mixed with 20 cc. freshly heated glucose 
agar and incubated at 37.5® O. for at least three months. F'rom the data ob- 
tained tables have been prepared showing the thermal death point at 100, 105, 
and 110® of the s|hux*s in 30 varieties of canned vegetal)les and fruits, and of 
the ndution of H-ion concentration of these foods to their thermal resistance. 

The results indicate that the two primary factors determining the thermal 
death points are the? H-ion concentration and the physical character of the food. 
Other factors being equal, foods having an alkaline or an acid reaction require 
a sliorter period of exiK)siire to kill the spores of B. botuHnu» than foods of 
neutral reaction. Umler the given conditions the spores were killed in all 
food juices (including all tlie fruits tested) having pH values between 2.1 
and 3.85 in 50 minutes or less at 100®. Foods of pH values of 4.22 to 4.44 re- 
quired from 60 to 90 minutes at the same temperature. Beets, asparagus, wax 
beans, peas, squash, and sweet potatoes, having pH values of 5.1 to 5.36. 
required an exposure of 90 to 120 minutes at 100®, while pork and beans, red 
kidney beans, lima beans, chili con carne, succotash, and sweet corn with 
pH values of 5.69 to 6.21 required from 150 to 180 minutes at 100®. The greater 
length of time required for the last two groups was due partly to the consistency 
of the food material, the less fluid products requiring a longer period of ex- 
posure at a given temperature than the more fluid products. The thermal death 
point was also influenced by the presence and concentration of the sirup, the 
heavier the sirup the longer being the period of exposure required at any 
given temperature. 

“The temperatures and times of exposure given in this paper must not he 
directly applied to practical canning, for these factors vary not only witii the 
nature and the pH value of the food in question* but also with the ilae of the 
can, the size and compactness of the cook; and the* retort technique. Furthw- 
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more, a factor of safety should be added to Insure sterilization under prac- 
tical commercial conditions.” 

Metabolism of Europeans in the Tropics, W. Caspabi and C. Schiluwo 
(Ztschr. Byg, u, Infektimnkrunk., 91 {1920), No. h pp. r>7^1S2, figs. 10; ahs. in 
Chem. Abs., IS {1921), No, 2S, p. i020 ). — This is a detailed report of metabolism 
studies conducted on two subjeels, first, during a preliminary period in Ger- 
many and then in two successive periods on the West Coast of Africa. Data 
are also included on similar studies on a aubjcH’t who had lived for some time in 
Africa. The object of the investigation was a comparison of the utilization of 
the same food in resting and work periods in temperate and in tropical 
climates. The data included determinations of nitrogen and fat balance, 
body temperature, pulse rate, etc. The di(‘ts were pra(*tlcally identical, both 
in calorific and nitrogen content and in the kinds of food eaten. 

The data obtained in<licated that protein and fat are equally well utilized 
In both climates, and that the nitrogen balance is inaintainc'd in Africa as 
easily ns In the c<K)ler teiniH'rnture of Berlin. No change in body temperature 
or pulse rate was notcnl. Similar results were obtained with the subject who 
had lived In the Tropica long enough to have become acclimated. 

Minimum and basal metabolism of snhj<K‘ts of the white race in the 
Tropics.— A contribution to the study of acclimatization and the law of 
surfaces of Kuhner-lllch<'t, A. (»7orto dk Ai-mktda (Jour. VhgsioJ. rf Path. 
G/‘n., 18 {1919), No. 4, pp. 713-730 ). — Tn this and the following paper the author 
uses the term minimum mctaholism to signify what is ordUiarily known as basal 
metabolism, and tlu* term basal inetabol sm as tln^ minimum (basal) metabolism 
per square meter of body Kurfa<*e csdculate<\ by the r>ur»ois formula. The 
metabolism Is determined by indirect calorimetry. 

Twenty-six d(*terminatl(>ns on 10 difforenl subjects gave jui average basal 
metabolism of 30.3r* calorics ]><t square meter of body surface per hour and 
a minimum metabolism of 1,200 calories, figures considerably lower than the 
values obtalm'd in cold and temperate climates. This low'erlng of metabolism 
is thought to repro'^tmt an adajgatMm to a w'arm climate and to constitute an 
advantage in the struggle against higli temperatures. Both ha.sal and minimum 
metaboli,sm vary co!!sidcrnbly In normal itnlividuals. These variations are con- 
sidered to depend upon variations in the habitual inetaboHsm or the total 
metabolism of the organism, w’hi<’h is in turn dependent upon muscular w’ork, 
climate, and food. It is thus considered that the ainonnt of heat produced 
by different Individuals submitted to the same conditions doi>end.s not only on 
their body surface (the hnv of Rubuor-Uichet ) l)ut also upon the hah tual 
intensity of tlielr therraogenesis. 

The emission of heat. — The ha.sal and iniiiiiiiiim metabolism of negroes 
in the Tropics, A. Ozonro de Ar.MriDA {Jour. Phusiol. cf Path. Gen., 18 (1920), 
No. 5, pp. 958-964). — Similar studies t<» the above wei*e conducted on 10 negroes 
of about the same size ns tlie white subjects of the previous study. The average 
value of the basal metabolism was 32.8G calorics, the figure corre.siK)udlng closely 
to that of the white subjivts. It is thought that the ]>igmentation of the skin 
does not play an important rOle In the elimination of heat. 

Apparatus used in the estimation of basal inetahoHsm, 0. V. Bahjct 
{Jour. Lab. (md Clin. Med., 6 {1921), No. 12, pp. 051-679. figs. This pa 3 >er 
describes in detail an apparatus of the open-circuit t,>pc‘ for determining respira- 
tory exchange In man which Is in use at the New York Post Graduate Hospital. 
The particular features of the npparatu.s, .some of which have been described 
elsewhere (R. S. B., 46, p. 160), are the use.of the full-sized gas mask, a special 
100266 -~ 22------~6 
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arrangement af rubber flutter valves, a newly designed gasometer, and a new 
tyix^ of gas sampling bottle, together with several added mechanieal features 
which are considered to lessen the labor of gas analysis. For the calculations 
the Boothby and SaiuUford charts are used (K. S. R,, 45, p, 670), 
Determination of the basal metabolism from the carbon-dlioxid elimina* 
tion, J. T. Kino, jr. {Bui, Johns Hopkins Hosp., S2 (192i), No. 467, pp, 277-’2S9, 
pi, 1), — The measurement of COa elimination instead of Oa consumption as an 
index to basal metabolism Is suggested, and an apparatus for collecting and 
weighing the carbon dloxld is described and illustrated. The advantages at- 
tributed to this mctluMi are that tlie apparatus is simple and stable, no mathe- 
matical calculations are required, and the method is open, thus preventing dan- 
ger of respiratory infection and proving less annoying to the patient 
To determine the accuracy of the method as comparetl with oxygen measure- 
ments, statistical studies were made upon pn)tocols of two groups of exywjri- 
ments with the Atwater chamber calorimeter. A statistical study by R. Pearl 
of these figures showed a somewhat higher eoeflicient of correlation between 
CO» and measured calories (-f-().719 and4'0.S46 in the two series) than exists 
between O 2 and measured calories (-f 0.488 and-f0.83G, respectively). 

An analysis of 157 puhlishe<l observations upon gas exchange showed that 
carbon dioxid Is “ washed out ** in negligible amounts if at all. 

It is stated that the practical application of the proposed metliod has lieen 
satisfactory in several hundred observations upon all tyi)es of patients, but that 
the method should not be used in diabetes because of the altered respiratory 
Quotient in that disease. 


ANIMAL FBODTICTION, 


Normal growth in animals, J. A. Murray {Jour, Ayr. Bci. {England], 11 
{19Z1), No. S, pp. 26S’-274, figs. 7). — The ob.1wt of this article is to investigate 
the possibility that the rate of growth of uiiiiiuils may, like basal katabolism, 
be proportional to the (wo-thlrds power of the weight, if the animals are grow- 
ing but not putting (in fat. The rate of growth is known to diminish as the 
animal increases in size, and it has been assumed that this change is propor- 
tional to the weight at any stage. The author expresses this hypotliesls by 
the following formula, in which m is live weight at any time t and a and b are 
constants to be determined: 

dm I , 
at 


An examination of the curvature of graphs constructed from data on the 
growth of sheejj, furnished by the University P^arm, Cambridge, convinced the 
aujthor that a=l ; hence 




dm 1 
dt 


'The value of ^ as ^cidouli^ed from sheep of ^if^^rent ages was found to be as 
constant as could be expected by ifine use .of .this fornvula. When the animal 
reaches maximum size the rate of growt^h natx>raUy falls to O. If M equals 
maximum size (m), 

M*-6M=0 or 

hj substituting for b 


dm */ I 1 
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Thus If either ft or M be known the other can be computed. 

This formula after intef^ration did not properly p^raduate the results, so 
that it was found necessary to include a correction factor which made the 
following complete formula for sheep : 



Tables and graphs are presented showing the w^eights of sheep c'alculated 
by this formula at different ages to agree except for some slight variations 
with the actual observed weights of the sheep. This formula is then applied 
to data on growth of chickens and rabl)it8 by the author. The agreement 
was fairly close in the growth curves, and the chickens especially agreed very 
closely with the calculated. The following general formula is, therefore, 
recommended for chickens and rabbits as well as sheep : 



The constants K and n vary with dlfforent typos of animals and are difficult 
to determine. ('Curves showing the increase in acidity of milk are compared 
with the growih curves of rabbits and chickens and the similarity is noted. 
The reason for Including curves on the increase in acidity of milk is because 
acidity in the milk is due to the growth of bacteria and, tlierefore, is used 
as a measure of the growih of bacteria. 

The growth curves of rats and guinea pigs seem to be similar to the tnin’es 
of rabbits, but the rate of growth of hoys and girls seems to differ widely in 
(hat a distinct idmodal <*urve is formed. The rate of growth in cattle, as de- 
termined from iiiadecpinte data, points tow'fird a binuMlal curve also. 

The survival of motility in mammaliim sperinntozon, (\ (». L. Wot.f 
(Jour. Agr. i^icu [JJngland], tl (Wit), No. 3. pp. 310-^^22 ). — These exiH^riments 
(11) were endeavors to find some solution which will keep mammalian spermr 
tcEoa alive and active in order to facilitate artltlcial Insemiimtion. Sevoi^r 
solutions were experimented with, hut the one giving the best results seemed 
b# be a iiiotl ideation of Tyrode’s solution. In preparing this solution, 50 cc. of 
Tyrode’s solution W'as made by omitting sodium bicarbonate. To this 50 cc. of 
m/8 glucose solution was added. To 95 cc. of this sugar Tymde solution were 
added 05 cc. of m/5 NallsPO* and 1.8 cc. of m/5 NusHPO*. A rapid stream of 
oxygen was then passed In at 0° C. for 80 minutes, and 0.04 gm. of dry sodium 
bicarbonate was added to the solution and gently stirred in. The pH of this 
solution when cold was 7.4, The sjieriaatozoa were added to the cold solution 
and tl>e tube packed in lci‘. The cells were still In a state of motility after 216 
hours when preserved in this w^ay. Rabbits’ spennatoxoa were used for the 
work. Insemination experiments by the author with the preserved spermu' 
tozoa seemed to be unsuccessful. 

On the elimination of the X-chromosome from the egg of Drosophila 
ntelanogaster bj X«>rafs, J. W, Mavor (Sioiemc, n. »er.. {Jt921), No. 1396, 
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pp. 2*77-^279), — Sixteen lionioxygous red-eyed fenmJos of I). mel<inoga8t(ir were 
X-rayed just after emerging from the pupa with an X-ray dose Just under the 
sterilis&atioQ dose. Nineteen full sisters of the above females wei*e used as 
controls and were not X-rayod. When these females were mated to white- 
eyed males none of the 19 control females produced white-eyed males, whereas 
32 of the 35 fertile rayed females (one proved sterile) produced 1 or more 
white-eyed males. Of 2,460 males and females produced by the 15 rayed 
females, a total of 20 white-eyed males occurred. 

In another experiment 7 red-eyed sister females were used. Of those 3 wore 
saved as controls and 4 woro X-rayed. When mated with white-eyed males 1 
of the control females produced 1 white-eyed male, whereas 2 of the rayed 
females produced white-eyeil males, 1 producing 3 and the other 3. 

The chance of tlie white-eyed males occurring in the rayed groups by non- 
disjunction is discussed, hut is thought hy the author to be hardly possible. 
This then would have to he a distinct case of modification of the X-chromosome 
by the X-ray. The other chromosomes of the rayed females do not setnn to be 
affected, as some of the j)a rental white-eyed males were “ dumpy/’ whereas the 
Fx white-eyed females were all normal winged except 1 which died l>efore the 
winjjfi expanded. Since the X -chromosomes seem to behave in maturation dif- 
ferent from the other clmmiosoraes, it is possihje that the X-chromosomes may 
he acted upon hy the X-ray with no action on the other chromo8^)mes. 

[Work in animal husbandry at the Oregon Station} ( Omjo'n A(ji\ Col. Uuh 
297 (1919) f pp, JOf 28). — In a brief stateinenl reganling the dlfT(*ront lines of 
feeding work pursued by the station, it is hrielly noted that, according to re- 
sults stM'xired at the station, oat hulls can be used as a substitub* for hay in 
feeding cattle and horses, and salvageil grains from dock fires for ftHHilng hogs.* 
It was found that the value of oat hulls was approximately halfway between 
oat straw and good hay, and that 1 ton of oat hulls supplemented with 100 lbs. 
of linseed oil meal or cottonseed meal is equivalent approximately to 3 ton of 
good vetch hay. Pigs consumed a full ration compos<>d of 40 per cent salvaged 
grain and 60 iM»r cent barley. The station reports as having demonstrated the 
greater value of barley as compared with wheat in pork production and of 
chopped alfalfa hay as compared with long hay in fe<^dirig cattle. 

Cassava [as a stock feed] {Hawaii Sta. Hpt. 1920, pp. 60, 61), — In fi^^ding 
trials with dairy cattle and hogs cassava meal, when fed in equal portions 
with corn, was found to have a feeding value equal to corn. 

When cassava was fed in the fresh state as 50 per cent of the ration (dry 
matter basis) it produced scours in dairy cows and pigs, and lowered the 
milk flow of the cows about 20 per cent. Fresh cassava fed at the rate of 25 and 
35 per cent of the ration (calculated on dry matter basis) was found equal to 
com or wheat middlings in feeding value. 

No iwisonlng in swine has been reported in this district, tlu)ugh large amounts 
have been fed as fresh, sliced roots or ns pasturage. 

Feeding experiments with Solannm opacum, M. Henky and F. Whxtk- 
HOUSE {Apr* Oaz. N, S. Wales, S2 (1921), No, JO, pp, 741, 742), — Because of the 
common belief that nightshade is poisonous to stock, several pigs and three 
sheep were fed berries of S, opaoum without injurious effects. 

Inspection of commercial feeding stuffs, H. R. Kbaybii-l, T. O. Smith, 
and C. P. Spaeth (Neto Hampshire Bta, Bvl, 200 (1921), pp, 4 ^)* — ^The operation 
of the State law regarding commercial feeding stuffs and the meaning and 
value of commercial analysis are discussed, and the different types of anlinul 
foods are defined. The results of the analysis of 246 samples, together with 
the Ingredients of the different feeding stuffs as certified by the manufacturers, 
are given In a table. The following materials are included: Alfalfa meal, 
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dried beet pulp, brewers’ dried grains, cottonseed meal, linseed meal, hominy, 
corn gluten feed, oat feed, rye middlings, wheat bran (with and without screen- 
ings), wlieat mixed feed, standard and Hour wheat middlings, red dog flour, meat 
scrap, and a variety of compounded feeds. 

Commercial feeding stuifs, B. YotTNOBLooD kt al. {Texas 8ta, Bui. 2H1 
(1921) t pp, 5^-204 ) > — copy of the Texas feed law with advice for complying 
with it is given. The v.tandai‘ds and delhiitions for various feeding stutfs are 
also presented. Analyses of samples of feetling stuffs collected during the year 
ending August III, Iblil, arci lal>uliited alphabetically accordiug to the manu- 
facturers. The materials include alfalfa nH‘al, ciiopped alfalfa, barley chop, 
brewers’ dried grains, dried beet pulp, condensed buttermilk, corn bran, corn 
meal, ground corncob ami liusk, ear com chop (wltii and without husks), 
corn gluten fee<i, iioiuiny fml, cold pressed cottons(‘ed, cottonseed f(»ed, cotton- 
la^ed meal, cottonseed (!ake, kaflr chop, kafir head chop, kafir meal, linseed 
meal, milo clkop, milo liead (‘hop, iiiilo oat chop, ground oats, rolled oats, 

ground i.>eanut hay witli nuts, cracked peanut cake, peanut oil meal, rice bran, 
cracked rice, rict* polish, Sudan grass seed 8(Teening8, cra(?ked wheat, wheat 
bran (with and without siieenings), In-owii, gray, and white wheat shorts (with 
and without s<‘reenings wheat mixed fern! (with and without screenings), red 
dog Hour, m(‘ut scrap, tankage, and a variety of proprietary mixtures. 

International trade in live stock and their products {Commerce Inter- 
nntiimal du lUHail et de ses DMvds. Rome: Inst. Iniernatl. Af/r., 1921, pp. 
140). — I’urt 1 Is a tabulation of the exports and imports by the ditYciivnt coun- 
tries of th<‘ following products by year.s from 1915 to 1919, inclusive: Horse.s, 
asses, mules, camels, cattle, hIu»<‘P, goats, swine, beef, mutton, pork, frozen meat, 
(‘aiiiKHl meats, animal fats, lard, milk, l»utter, cluH^se, Iddes. leather, and woo). 
Part 2 iiidi(*al os where the products imported came from and where the exports 
of each country went for the years 1915 to 1919, inclusive. 

Feeding experiments with grade beef cows raising calves, Bl. W. Kiikets 
and li. H. Tcjckwilleh ((/. *S’. Dept. Apr. Bui. 1024 (1922), pp. 17, fiffs. «). — The 
plan and method of the experiment are outlined, the re.sult8 secured are given 
in tables, and the relative value of the rations fed as to gains and cost is dis- 
cussed. Breeding trials in cooiieration with the We.st Virginia Blxperiment 
Station were conducted in southeastern West Virginia for four years during 
an average winter period of 132 days with grade Shorthorn, Hereford, and 
Aberdeen Angits cows, averaging 834 lbs. in weight, and gcmerally bred to calve 
in the si)rlng or early summer. B^or each feeding period the cows were divided 
into four uniform lots of ten each, and in summer the cow»s and their calves 
were pastured on about 120 acres with a good growth of bluegrass and white 
clover. After the first year the fourth lot fed shock corn, mixed hay, and 
wheat straw was discontinued on account of the higher co.st and lower feeding 
value of the ration as compared w'ith those containing silage. The composi- 
tion of the feeds used, excepting cottonsee<l meal, as analyzed and tabulated, 
was somewhat below the average. The mixed hay fed was approximately half 
timothy and half clover. 

The average results for the four years showed that the cows of lot 1, con- 
suming each daily 23.1 lbs, of corn silage, 7.8 lbs. of mixed hay, and 2 6 lbs. of 
wheat straw, lost 4 lbs. per head during the winter fetnllng period, those of lot 
2, consuming daily 24.1 lbs, corn silage, 7.4 lbs. soy bean hay, and 2.2 lbs. wheat 
straw gained each 47 lbs,, and those of lot 3, eating dally 24.3 lbs. corn silage, 
1,5 lbs. cottonseed meal, and 7.2 lbs. wheat straw, gained each 20 lbs. The 
cows of lot 4 \ittder trial only one year consumed 15 lbs. shock com, 10 lbs. 
mixed hay, and 1,8 lbs. wheat straw, and lost 49 lbs. i)er head. The lots losing 
weight in winter made the greater gains during the following summer, but the 
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lotfi maintaining tbeir weight in winter made the greater gains tor the whole 
year. Basing the value of the different rations on the average birth weight of 
the calves and on the gains in weight made by the cows during both summer and 
.printer periods, the ration of lot 2 ranked llrst, that of lot 3 second, and that of 
lot 1 third. 

The tabulated results of a study of the cost of the rations and of raising the 
calves to weaning age showed that corn silage and wheat straw with either 
mixed hay, soy bean hay, or cottonseed meal is a much cheaper ration than 
shock corn, mixed hay, and wheat straw for wintering grade beef cows. 

Hoiite^grown feeds for range steers, F. A. Hays {Wyoming 8ta, BuL 128 
(1921) t pp, SS-*75, fig. 1). — This bulletin reports the results of experiments with 
houie-'grown feeds for wintering and fattwilng steers, and cites briefly the re- 
sults of a number of similar feeding trials by different experiment stations 
and also by feeders mainly in the western part of the country. The chemical 
composition and the digestion coefllcients of most of the feeds used are given 
in tables. 

Several feeding trials were made with the same lot of 86 steers, beginning 
when they were yearlings and divided Into four equal groups. In the first trial, 
which lasted 84 days, group I, the check group, received a full feed of native 
hay, group 2 rec‘eiv(d the same weight of alfalfa hay, group 3 half the quantity 
of native hay and all the sunflower silage it would consume, and group 4 half 
of the fee<l of native hay and the same w'elght of oat and pen silage as was 
donsumed by group 3 of sunflower silage. In the second trial, in progress from 
April 20 to May 25, all groups wore fed hay and silage. Groups 1 and 2 rt*- 
celved a half feed, or 10 lb.s. of alfalfa hay and 30 lbs. of silage, while groups 
3 and 4 received 5 lbs. of alfalfa hay and 40 lbs. of silage. Groups 1 and 4 re- 
ceived oat and pea silage and groups 2 and 3 sunflower silage. 

The results secured indicated that yearling steers can be wintered economi- 
cally on 10 lbs, of native hay and 25 lbs. of either oat and pen or sunflower 
silage per head per day. In these tests 1 ton of either silage replaced about 
1,400 lbs. of native hay. The yearlings given a half feed of native hay and a 
full feed of either the one or the other silage made an average dally gain of 
1.25 lbs. each, while those on alfalfa hay alone ma<ie 0.75 lb. and those on native 
hay alone 0,91 lb. of gain per day. The siiage-fed groups presented the t)etter 
finish. 

The 36 steers kept on 640 acres of upland pasture from May 29 to November 
1 made an average <lally gain of 1.09 lbs. per head. 

All experiment in fattening these same steers was conduclwl from December 
10 to March 18, the steers being again divided Into equal and uniform groups. 
Group 1 received a full feed of native hay and about 2.5 lbs. of cottonseed meal 
each, group 2 the same amount of native hay and linseed meal equal in quantity 
to the cottonseed meal fed group 1, and groups 3 and 4 received half the amount 
of native hay and the same allowance of cottonseed meal consurae<l by group 1. 
together with a full feed of sunflower silage made from frosted plants which 
reduced It to some extent in value. 

The r€»sultg in this test indicated the superiority of cottonseed meal over old 
process linseed meal. The use of silage In such large quantities as half the 
roughage on a dry matter basis was not as economical as native hoy and cotton- 
seed meal alone. The feeding of silage did not seem to affect the ccmditlon of 
the cattle or their shrinkage In shipment. 

liamb experiments (Ontario Agr. Col and JBxpt Farm Atm. Rpi., 45 (1919) » 
p. $2). — ^In the fall of 1918, 8 ram lambs, 8 ewe lambs, and 8 wether lambs were 
{ ISttened. The ram lambs lost more during shipment and brought less per pound 
than Mther of the other lots. 
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A score card for wool, J. A. Hill and S. Bray {Natl Wool Grower, 12 
(1922), No, 2, pp, 15, 16 ), — ^The authors present a score card for wool which has 
been worked out according to their ideas. 

Errors in feeding experiments with crossbred pigs, R. A. Berry and D. O. 
O’Beien (Jour, Agr. m, [England], 11 (1921), No, S, pp, 2rt 5-296, fign, 2),— 
These experiments were carried on in 1912 with 43 crossbred pigs and in 1913 
with 4G crossbred pigs. Tim purymse of the eximrlment was to study the 
probable errt)r that was likely to o<*cur in the rate of fattening pigs. The experi- 
ments lasted 16 weeks ca<*h year, during which time weights were regularly 
taken, and tables are i)resent(Hl showing the initial weight of each pig and also 
the average du ly gain. Different factors such as number of pigs, sex, initial 
\velght, breeding, duration of ex|M^rinient, and stage of fattening are discussed 
with relation to their effect and the probable error. 

The authors conclude that the rate of fattening of pigs is very variable. The 
probable error on one pig cah ulated on the average daily live-weight increase 
was found to be about 7 per cent for crt>8shred pigs. This was markedly re- 
duced, however, wlicn the pigs were of the same size and breeding. The results 
of other papers on errors in feeding experiments are mentioned, these having 
been previously reported tK. S. R.. 24, p. 6:i3; 28, p. 268 ; 29, p. 170; 33, p. 871).. 

Feeding farm work horses and mules, .7. L. Kdmonds and W. D. Kammlade 
(IllinoiH l^ta, Bui. 2SH (1922), pp, ,^09-427, flgn. 2 ), — Four fe<Hllng experiments 
were conducted with two horse and two mule teams, including at the begin- 
ning a team of 10-year-old marcs and one of 4-ycar-old geldings and a team 
ejich of mare and horse mules, 5 and 6 years old, respectively. In the second 
eximrlment thrw .^-y ear-old geldings replact^d two mares and one gelding of 
the first experiment, and in the third experiment a 5-year-old gelding replaced 
one of those used previously. There were no changes in the fourth trial with 
horses, and the same mules were used throughout the four experiments. 

Drain and hay \vere fed in quantities readily consumed by the animals. The 
grain fed in the first three experiments consisted of two-thirds corn and 
one-third oats, and in the fourth experiment of ear com. In the first experi- 
ment clover hay was fed, in the second (»ne-half clover and one imlf timothy 
hay, In the third alfalfa hay or one-half alfalfa and one-half timothy hay, and 
in the fourth alfalfa hay. Tlie relation of the rations fed to the modified 
Wolff-Lehiiianii standards for horsi^ at medium work and of the corresponding 
weights of the horses and mules used is pointed out. In the second experl- 
nient, in progress from April 27 to September 14, the labor record was reduced 
by one of the horses being subject to attacks of colic. The results of the 
exi>eriments are summarized in the following table: 

Summary of feeding experimenU with farm’ work horaeit and mules. 




(irain 

nay per 

T^abor 
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traveliKl. 

Average weight. 

Year. 
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per head 
per day. 

head 
per day. 

per work 
day. 

Begin- 

ning. 

Close. 

Horaes: 

Pay». 

Pounds. 

Pounds. 

Iloun. 

Miles. 
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1912 

364 

18.13 

14.43 

8.02 

2,782 

1, 445 

1,585 

1913 

140 

16.11 

14.60 

8.25 

1,259 

1,578 

1,566 

1914-ir> 

364 

18.03 

16.93 

8.07 

1,621 
! 1,636 

1.626 

1,606 

m6-17 

Mules: 

364 

15.77 

18.75 

8.07 

2,960 

1912 

m 

14. 16 

13.54 

8,06 

2,863 

1,337 

1,428 

1913 
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12.00 

11.62 

8.69 

1,451 

1.401 j 

1,374 

1914*15 

364 

13.20 

13.66 

8.43 


1,319 

1,315 
1 348 

I9ie-17 

364 

11.60 

16.40 

8.26 

J 

3,000 

1,1.90 
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la the 1914-15 experiment the average gain In weight of 6 lbs. was clue to 
a gain of 75 lbs. by one horse. Two of the horses lost 25 lbs. each and the 
fourth neither gained nor lost. 

The reconimendations» based on the results of these feeding trials, are to 
the effect that home-grown feeds should be used, and that a legume hay fed 
along with ear com or preferably ear com and oats should be made an im- 
portant part of the roughage. As a general rule it is suggested that approx- 
imately 1 lb. each of grain and forage per 300 lbs. live weight per day be fed, 
Increasing the grain when the work is hard and decreasing the grain and 
increasing the roughage when the work is light or the animals are Idle. While 
it was found that alfalfa hay and ear com are sufticicnt to maintain horses and 
mules doing a considerable amount of medium to hard work, It is believed that 
part of the alfalfa or clover roughage may be replaced with timotliy liay, oat 
hay, oat straw, i)rairie liay, or corn stover, and one-third of the coni ration may 
be replaccMl with oats to good udvantagc. 

Data with reference tc» cost of fccnl and the record of each individual animal 
are shown in tables 

The effects of feeding Sudan grass to stock, S. T. D. Symons (AffK Oaz. 
A. Wales, S2 {W2t), No, 11, pp. 7yi-795),--A number of horses were reported 
sick and some died from wliat was said to l>e the effects of Sudan grass 
pasture. Four experiments were c'urried on in which horses were fed ou 
Sudan grass (2 horses as long as six months). These experiments seemed to 
disprove the possibilities of injurious effects of Sudan grass, as no fotalitie.s 
were reported. 

Extra lights in laying pens (Ontario Apr, Col. and Ej'pt. Farm Ann, Rpt., 
(1919), pp. 29, SO), — The birds used in this test were pullets and yearlings of 
IJie Barred Hock and White Leghorn breetls, grouped according to age and 
breed. The birds with lights laid more eggs during tlu^ winter months, but the 
results of the yearly procluctions were not any l>etter. 

Sanitary practices on the poultry plant, W. (\ 'rnoMesoN and G. W. 
Hjbbvey (Netv Jcraep Stas,. Hints to Poulirpwm, 10 (1922), No. i, pp. 4, ftp. 1 ). — 
Brief notes are given on the cleaning of poultry houses, yards, and feeding 
utensils, the value of fresh air and sunlighi in tlock maiiageinent, the handling 
of poultry manure, and the use of poultry tonics. 

DAIEY FAEMING— DAIEYING. 

Feeding of cake to milch cows on pasture {Olpmpia Apr. Co. Ltd., Re- 
aearoh Dept. Ann. Hpt., 1 (1921), pp. 7G-H0). — This is the report of an experi- 
ment to test the effect on the yield of milk of withholding iindec^orticated cotton 
cake from milch cows during the grazing season. Sixt(H*n grade Shorthorn cows 
were selected on May 80, 3920, aud divided into two lots nearly equal as regards 
milk yield and period of lactation. Lot A receivcMl 4 Ihs. of cake per head per 
day, whereas lot B received no cake after .Tune 0. After August 8 the lots were 
shifted so that lot A receivcnl n(» cake and lot B rei^eived cake. 

Results of frcdinp mid ecor Heated voiton ealcc to milch cows. 
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Results iudicate that tlie cake had no measurable el£ect on the milk yield 
until early August, after which the effect Increased until the end of tlie 
summer. 

[Feeding bananas to milch cow^s], J. K. Gamaliklhon (Ha wail titfi. Rpi. 
1920t p. 66 )* — In an exjierlment on the farm of a coiUibiiiator the milk yield of 
one cow was increased by the feeding of 10 Imnanaa in the evening. The esti- 
mated increase of milk was valued at 0.75 to 1 ct. for each banana. The 
feeding of 20 bananas proved too much and resulted in the cow going off 
feed and a drop in milk flow. Two other cows gave similar results. 

The best results in feeding were obtained if the bananas were sliced when 
firm and a little bran or middlings sprinkled over them. 

Some problems of the milk industry, (J. Lkigiiton {Highlami and Apr. Hoc. 
Scot. Trana.^ 5. ser.^ SS (1021), pp. 180-220 ). — ^The author surveys s<^ine of the 
more important problems of the milk industry in S<‘otlaiid, suggesting the ad- 
vantages of placing the laws governing production, distribution, and the sale of 
milk under a single milk act. 

British Columbia dairy farm survey, H. U. IIaue (Hrit. Columbia Dept. 
Agr.t Dept. Circ. 86 (1021), pp. i^).“-The objiM't of this survey, on 54 farms from 
May 1, 3019, to April 30, 3020, was to d^iermine the factors wlrich make for 
profit and loss on dairy farms in British Columbia. It was found that while 
good crop yields are essential t<» good returns, high iiuality live stock had a 
greater effect In raising labor incomes. The cost of producing butter fat was 
lower where purehnMl sires were used, and it was lowest where they had been 
used longest. 

Milk recording societies and their effect u|)oii the dairy farming indus- 
try, J. Mackintosh (Jour. Farmern^ Club [London], 1022. pt. /, pp. 22). — The 
author reviews the advantages which are eoming in Kngland lliruugli the work 
of the milk recording socletie.s. Not only is it found desirable to know the 
Individual cow’s production, but tin* |)c*r<*entage of butter fat in the milk and 
the feed which the cow eats are important. Tested eows are bringing much 
higher prices, and testing is a stimulation for better herd and farm management. 

Milk records, W. Stevenson (Highland and Apr. Hoc. Hoot. Tranx.. 5. ser., 
88 (1021), pp. 244-^60). — Tills is an account of the milk recording done during 
1920 in Scotland under the direction of the Scottish Milk Record Association, 
embracing 37 local socii*ties comprising 587 members and 24,023 cows. 

The feed cost of producing butter fat, II. A. Ross (Creamery and MUk 
Plant Mo., 10 (1021), No. 12, pp. 27-29, fign. 2; Butter. Cheese, and Kgg Jour.. 
18 (1022), No. 11, pp. 14i 10-18, figs. 2). — ^’ITio data f(>r this pajKO' were derived 
from Illinois Kxjierimont HtatUm lUilletin 224, jircviously reported (K. S. R., 
42, p. 503). These data, which were obtainet] in 3018 as to the amount of 
feed required to produce a pound of butter fat, have been taken by the author, 
and 1919, 1920, and 1921 prices have been applied to them. In this way a com- 
parison has been made to sliow’ the difference bi*t\veen feed cost and butter 
fat prices for those years. 

Seasonable variation in butter-fat contmit of milk in southern Arizona, 

It. W. Clothieb (Hoc. Prom. Apr. Sei. Pwe., 80 (1010), pp. 75-112, figs. 4).-- The 
author presents data on the montlily butter-fat perceiRage of the milk from 
285 Arizona herds. Some seasonal variation is evident, the fat percentage 
being highest during January mul low’est during March and April. The ex- 
planation of this is tliut the feeds differ at those times of the year. During 
the summer months the cows rmdve only alfalfa pasture, whereas during the 
winter mouths they receive alfalfa hay and barley pasture. 

An experiment is also cited in which the butter-fat percentage In niilk was 
raised from 2.98 to 3.48 per cent by feeding t'ottonseiui meal. Since these re« 
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suits are contradictory to much experimental evidence, tlie author thoroughly 
reviews and discusses the literature dealing with the possibilities of varying 
the fat percentage In milk by the feeding of different feefls. A bibliography 
of 100 referenc’es is included. 

Effect of lactation period on percentages of fat and solids-not-fat In milk 
{Ontario Agr. Coh and J3xpt Farm Ann. Rpt., ^5 {1919), pp. Records 

of weekly tests for butter fat and solids-not-fat In the milk from 9 cows Indi- 
cate that the percentage for botli fat and solids is high at the beginning of 
lactation and gradually drops until just before the end of lactation, when the 
solid’s-not-fat increase. Individual cows vary, however. 

A method for determining lime In dairy products, T. Mojonnibk (Jour. 
Dairy Sci., i {1921), No. 5, pp. /f5S-4^5). — The author gives an account of a 
rapid method of deterndning the lime content of all dairy products except those 
containing large amounts of sugar. 

Researches on vitamin A. — VTI, Notes on the factors induoncing the 
value of milk and bntter as sources of vitamin A, J. C. Drummond, K. H. 
Coward, and A. F. Watson {Biochein. Jour., 15 (1921), No. i, pp. 549-552, 
figs. S). — ^This article, abstracted elsewhere (K. S. U., 46. p. .sr>7), deals mainly 
with factors which influence the vitamin A content of butter. 

Batter (Ontario Agr, Col. and Expt. Farm Ann. Rgt., 45 (1919), p. 24)^ — The 
results of pasteurizing sour cream at tempt^ratures of 340, 350, 300, 170, and 
380° F. with and without culture and also wltli and without adding lime neu- 
tralizer are reported. The higher the temperature the more fat there was lost 
In the buttermilk, but tbe lime neutralizer tended to lessen the loss. Cream 
which was heated to 170° produced the best butter. No change was noted by 
the use of the culture. Tiie neutralized lots kept better in storage, but tliere 
was no difference in the fresh butter. It was found better to “overwork” 
butter than to “ underwork ” it. 

Testing buttermilk, J, W. Mitcitem. (N. Y. Prod. Rev. and Amrr. Creamery, 
59 (1922), Nog. 15, pp. 660, 668; 16, pp. 73S-79S).-~l)ue to tlie fiinccuracy of the 
Babcock test for testing buttermilk, the American Association of Creamery 
Butter Man Ilf a( hirers lias worked out a test which seems to cheek closer with 
the chemical analys:.s than tlie Babcock test. The r<*gulnr Babcoidc glas.sware 
is used, and for the test 2 cc. of n butyl alcohol is added to the bottle, followed 
by 9 cc. of buttermilk, and then from 7 to 9 cc. of commercial sulphuric acid. 
It is then centrifuged 6 minutes, then 2 minutes, and then 2 minutes according 
to the rules for making the Babcock test. 

By using this new test for buttermilk at dlffm’ent creameries, the following 
factors were found to decrease the fat lost in buttermilk: (1) A good quality 
of cream, (2) a churning temperature sufficiently low that it will take 45 to 50 
minntes to churn, at the speed to produce the greatest concussion, with the 
chum one-third to one-half full, and (8) holding the cream at least two hours 
at churning temperature before churning. 

Cheese experiments (Ontario Agr. Col. and Rxpt. Farm Ann. Rpt., 45 (1919), 
pp. 25-27). — ^The following experiments are reported: 

Rennet v. nUwtureg of rennet and pepsin. — ^The chtH^se made with rennet (3 
os. per 1,000 lbs. of milk) scored slightly higher than cheese made with rehnet 
and pepsin (1.5 os. of rennet and 2 oz. of pepsin). 

Mtfeet of acidity of milk on rennet and pepsin solutions. — Tests were made 
with milk Of 0.18 and 0.19 per cent acidity. The higher acidity favored more 
rapid coagulation, but wms not any better for the i>epsin than for the rennet 
solution as determined by the yield and the quality of the cheese. 

Mffeet of inereased temperature of the milk at the time of adding rennet and 
pepsin. — In milk averaging 0,19 per cent acidity, 8 oz. of rennet to 1,000 lbs. 
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of milk at 80° F. averaged 88.60 lbs. of cheese, whereas 2.5 oz. of rennet to 
1,0(X) lbs. of milk at 90® averaged 89.02 lbs. of cheese, 

Effect of paraffining cJieese on shrinkage and quality ^ held in ordinary cur- 
ing room and ice-cold storage. — Less weight was lost by cheese in storage whicli 
hod been paraihned than by similar cheese in storage which had not been 
parufRiicd. The avi‘rage score of the paraffined cheese was a little higher except 
in ease of the small flat cheese kept in ice storage, when the reverse was true. 

Methods of cidcnlating ice cream mixes, H. H. SoMMEtt {Jour. Dairy ScL, 
4 Vo. 5, pp, 401-4 J 5). — Formulas partially bascnl on “ Pearson’s Square 

Mctlnxl ” ai c i)roiiase(l whereby it is ]iossible to compute the amount and the 
character of each ingredient to be used in making complex ice ( ream mixes of a 
definite percentage of fat and total solids. The formulas in themselves are 
rather complicated, but the author states that it is only necessary to go through 
The (Mil ire calculation when using new re<*ipe8. 

Ice cream standards in Wisconsin, H. Klueter {Creamery and. Milk Plant 
Mo., 11 (1922), Vo. S, pp. 66, 68, 70, 72). — The author gives the text of the 
standards for ice cream adopted by the State of Wisconsin, eftective .Tvily 1, 
1921. 

Processing evaporatt^d milk, W. D. Bigelow (Canning Age, 1922, Feb., pp. 
11-lS, figs. 4). — The author reixirts exi^eriments In sterilizing evaporated milk, 
in whi<‘h it wits found that the temperatures and the length of time for steriliza- 
tion shouhi be absolutely a(*eurute. as OJ minutes at 250° F. was found equiva- 
lent to 20 minutes at 240° for tlie si>ecific bacteria which were worked with. 
This shows that a slight variation in temperature means a considerable varia- 
tion in the time required for sterilization. 


VETEBINAEY UEBICINE. 

Essentials of vett^Hnary physiology, I). N. Patx>n and J. B. Orr (Edin- 
burgh: W. Crem d Hon, Ltd., 1920, S. cd., rev. and enl., pp. XIX-\-674 figs. 246).— 
q’his is the third edition of a work tlrst published in 1905. It gives the essen- 
tials of general and spe(‘ial physiology of the domestic animals and Is intended 
for use by students ami practitioners of veterinary nunlicine. 

Special pathological anatomy of domestic animals, K. Joest (Hpezielle 
Patlwlogische Anatomic der HausHere. Berlin: Richard Hchoetz, 1919, t^oL 1, 
pp. VJ-\-740, figs. 612; 1920, vol. 2, pi. 1, pp. 404 , pis. 2, figs. 175).— The first 
\olum(* of this work deals with the mouth and buccal cavity, including the 
glands and teeth, the esophagus, the rumen (of ruminants), the stomach 
and the iiitesline. The sec*oiid vadume deals with the liver and bile du('t, the 
IMUicreas, and the peritoneum. 

Annual report of the director of animal industry for the yc^ar ended 
November BO, 1920, L. II. Howard (Mass. Dept. Conserv., Dir. Anim. Indus. 
Awn. ifpf., 1920, pp. 60, figs. 4 ). — This report deals w ith the occurrence of infec- 
tious diseases of live slock and control work conduc'ted during the year. Tables 
and charts arc present<*d showing the occurrence of bovine tuberculosis since 
1902, glanders siiK‘e 1900, rabies since 1905, and hog cholera since 1914. 

A simple method for anaerobic cultivation in Petri dishes, S. Morse and 
N. KorKi.oFF (Amer, Jour. Pub. Health, 12 (1922), Vo. 2, pp. 119-121, figs. S ). — 
The method requires the use of two tops or two hottoins of Petri dishes, lu one 
of these tlwj culture medium is poured, allowed to solidify, and streaked in the 
usual way. In the other dish are placed from 5 to 10 gm. of dry powdered 
pyrogallle acid and about 30 cc. of a 5 |)er cent solution of sodium hydroxid. 
The dish conttUning the culture medium is quickly inverUni over the other dish 
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and Uie two sealed together by means of adhesive plaster. The “ capsule/’ as it 
is called, Is then incubated as an ordinary aerobic plate. 

Anthrax prophylaxis In the leather Industry, A. HjcyhouB'Jokks {Jour* 
Amer. Leather Chem, Assoc,, 17 (1922), No, 2^ pp. 55-05), — This Is a paper pre- 
sented to the division of leather chemistry at the mt?eting of the American 
Chemical Society at New York, in September, 1921. 

iFohne’s disease and its detection, B. A. Beach and K. G. Hastings {Jour. 
Infect. Diseases, 30 {1922), Nov. 1, pp. GS~79). — Following a brief discussion of 
the nature and distribution of Johne’s disease, a rc^port is given of an investiga- 
tion of the disease at the Wisconsin Station, including attempts at isolation of 
the organism, the preparalion of diagnostic johnin, its application in a num- 
ber of herds, and the conlirrnation of the te.«ct by constitutional reactions, retests 
on reacting animals, and miicrosoopic and microscopic post-mortem examination 
of reactors. 

In one herd, which was known to have betm infected for 14 years previous 
to the time the work was begun, 7 tests were made at inten^als of from 8 to 
6 months from June, 1017, to December, 1920. The number of reactors found 
in the successive tests were 5, 4, C, 3, 4. 4, and 2. On repeating the test in 
June, 1021, no reactors were found, but it is not dt‘emed at all certain that addi- 
tional reactors will not be ftmiid in future t€«ts. The specitic organism was 
found in all but 1 of the 28 animals reacting t(» johnin, thus showing the reliabil- 
ity of the test when positive. 

Observations of the spread of the disease in several herds indicate that the 
disease at times spreads very rajddly and at other times very slowly. 

Relapsing fever in Panama: The human tick, Ornithodoros talaje, dem- 
onstrated to he the transmitting agent of relapsing fever in Panama by 
human experimentation, L. B. Bates, L. H. Dunn, and J. H. St. John {Amcr. 
Jour. Trap. Med., 1 {1921), No. 4, pp. 183-210, ftps. 4 ). — Tliis is a report of inves- 
tigations conducted by the authors at the Board of Health Laboratory and 
Ancon Hospital, Canal Zone. 

In the course of the work two white rats were infect e<l with relapsing fever 
by iiKKmlating them with a suspension of ma<*eratod naturally infocte<l O. talaje 
Guer.-Men. ticks. Typical spirochaetes were found in naturally iiifecteil ticks 
in Panama. One Macaerm rhesus monkey was infected with relapsing fever 
of Panama by feeding a number of O. talaje larvae upon an Infected white rat, 
and 22 days later allowing the same ti<‘ks as first stage nymphs to feed upon the 
monkey. 

Three human volunteer patients w^ere infec^ted with relapsing fever, as fol- 
lows : “ The first by a subcutaneous injection of blood from a white rat which 
had been infected with relapsing fever by a eombinc'd subcutaneous and Intra- 
peritoneal injection of naturally infect e<l ticks, the second by a hypmlermic 
injection of a susijension of naturally Infected ticks, and the thlr<l through the 
bite of naturally infected ticks.” Thus it has been proved by human exjieri- 
mentation that O. talaje transmits the causative agent of relapsing fever in 
Panama. 

Intravenous injections of virulent blood in the hyperimmunizatlon of 
animals vaccinated against rinderpest, E. Nicolas and P. Kinjabd {Oompt, 
Rend, Soc. Biol. [Paris], H5 (1921) ^ No. 22, pp, 82-85).— An experience in the 
hyperlmmunization of <*attle in the preparation of Immune serum for rinder- 
pest is reported, which shows the dangers Involved in the repeated intravenous 
injections of virul^t blood. 

Six animals hnmunixed against rinderpest were injected at varying Inter- 
vals Of from 7 to 53 days after immunization with virulent blood freshly 
received and citratod. The first and the two following injections at S and T 
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day Intcrvalf? caused no reaction. Following the fourth injection, 6 days after 
the third, symptoms resembling anaphylaxis were observt*d in 4 of the 6 
animals, 1 with fatal results* The 5 remaining animals received another injec* 
tion after an interval of 2 days. This injection caused a violent anaphylactic 
reaction in 2 (?ases, neither of which was fatal, although in 1 case bleeding was 
resorted to before the symptoms were relieved. 

In commenting on these results* attention is call€*d to the direct transfusion 
method suggested by Van Saceghem (10. S. 11.* 45, p. S.S3). 11 Is thought that 

the impossibility of determining the exact volume of blood introduced Is a 
serious objection to th s inetliod. 

Vaccination against rinderpest, It. Van SAcimiiEM {(Umpf. Ren^. Roc, 
Biol, 85 {1921), No, 32, pp, 878, 879). — In place of the usual sornm 

simultaneous method of inoenhUing cattle against rinderpest, the author recom- 
mends the preliminary Inoculation of three feeble doses of virus, followed on 
the second day of the fever induced by th’s inoculation by an injection of 
50 cc. of the serum in the jugular vein. 

Rinderpest (“peste bovina”) In Brazil, (1. A. Robekts {Jour, Amer. Vet, 
Med, Aseoc., $0 {1921), No, 2, pp, 177-185 i,- -This is an account of the successful 
control of an outbreak of rinderiiest which took place at Osasco, Just outside 
of the city of Sao Paulo, In the early part of 1021. By qiinrantining the known 
infectetl and neighboring territory, containing some 30,000 animals, the disease 
was brought under control. The la.st case was reported on May 23, and restric- 
tions were removed on August 20 Approximately 0(X) animals died from the 
disease, and about 1,(XK) were slaughtered. 

Stndfes on the influence of Il-lon concentration on the growth and to.xiri 
formation of tetanus bacilli, K. G. Dkrnhy and B. Allandeu {Biorhrm. 
Zteehr,, 123 {1921), No, 5~d, pp. 245-271, 4 ). — With other factors kept under 

careful control, a study was made of the optimum H-ion concentration for 
growth and toxin formation of tetanus bacilli. The zone favorable to growth 
was found to be comparatively broa<l, from pH™ 5 to pH —8.5, the optimum 
lying between 7 and 7.6, The stability zone of the toxin lay between pH — 
5.8 and pH—8, the optimum lying between pH- 6 and 7.5. For mnxlrniini pro- 
duction of tetanus toxin it Is considered (hat the pH value of the medium should 
be not less than 6.8. 

The epidemic and epizootic significance of the different types of the 
tubercle bacillus, K. C. Siuiroeder {Jour. Amer. Vet. Med. Af<f<or., 59 (1921), 
No, 4, PP* 454-442). — This is a paper presented at the Tuberculosis Eradication 
Conference at Atlanta, On., in May, 1921. 

The’ control of bovine infectious abortion, C, I*. Pnx ii {North Amer, Vet., 
S (1922), No, 3, pp, 114-118, 14 ^). — ThivS coiilribntion from the Minnesota Ex- 
periment Station consists of a general discussion of the best melho<ls of dealing 
with the problem of bovine infections abortion. As methods of control the 
author recommends: “(1) A general camiiaiirn of educatif)!! as to the nature 
of the disease and how it is si)rend. This information should be as uniform 
as possible throughout the country. (2) Fe<leral, State, and private means 
should be earnestly solicited for further fiimls to continue the study of many 
phases of this disease. (3) Regulatory measure.s .should he instituted to 
control one of the most virulent sources of infection, the recently aborting cow, 
and to supervise the use of living vaccines.” 

Pat necrosis in cattle, W. A. Haoan {Jour, Amcr, Vet, Me4, Assoo., 59 
(1921), No, 6, pp, 582S88, ft&s, 6 ), — ” Fat necrosis is a not infrequent disease of 
cattle In certain parts of this country. The lesions are confined to the fat 
of the abdominal cavity. The mesenteric fat is especially apt to be affected. 
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The lesions^ especiaUy when small and located In regions where lymph nodes 
occur, may be mistaken for tubercles. No gross pancreatic lesions have been 
observed in connection wltli the disease. In the only pancreas examined micro* 
scopically in connection with the disease no pathological changes were noted. 
The condition, per se, is usually of little constMiuence. Occasionally, however, 
the condition may prove fatal.” 

Ictero«hemogloblniiria in cattle, E. Hkcokds and L. II. Vawtbh (Jour, Amer, 
Yet Med, Abboc,, 60 {19^1), 2Vo. pp. 155-164). — Investigations of an obscure 
disease of cattle in western Nevada, in continuation of those previously noted 
(E. S. U., 38, p. 487) and also studied by Meyer in California (E. 8. R., 34, p. 
782), are here re|K>rted uiK)n. 

This disease was at first confused with anthrax and later with hemorrhagic 
septicemia, but is now apparently proven to be a distinct disease entity. The 
bacteriological studies have bctm to a great extent concentrated on liver lesions, 
supplemented by general cultural work throughout the carcass, during the last 
two years. Jtacillus hotnlinm was recovered In four cases from the liver in- 
farcts, and other (»rgnnisms were associated with it. B. oedematiens was recov- 
ered from the liver infarct in one case, associated with other organisms, and 
B. histolyticvs was also encountered, as have some other not definitely classified 
anaerobes. « 

“ Colon organisms of the coll-aerogenes and B. ctyinmunis types are fronnently 
found ns secondary invaders, A Gram-positive dlplocoocus apparently belonging 
to the type IV pneumococcus group is encountered in every case. B aporof/enei^ 
has been isolated from the liver infarct In a majority of cases. B. wdehii. type 
IV, has been found in every case where the cultural methods used and the condl> 
tions under which the work w^as done were such as to make the recovery of 
this organism possible. It can be recovered not only from the liver Infarct but 
from the portal, mesenteric, and mediastinal lymph glands, spleen, and heart 
muscle. In no naturally occurring cases, however, have we been fil)le to recover 
this organism from the blood stream, the tendency being apparently for localiza- 
tion, particularly in the organs mentioned. 

“This is the only organism recovered which has shown the presence of 
hemolytic properties, a fact which, taken together with its uniform presence, 
has UhI us recently to concentrate our attention upon it as the possible bac- 
teriological cause of this disease.” The findings so far made in connection with 
B. tvelchii seem to indicate quite strongly that this organism may prove to be 
responsible for the clinical symptoms and lesions seen in these cases. 

Experimental treatment of cattle to prevent ox-w^arble infestation, I^f. 
Imes and F, L, Sciineii>er {Jour. Amer. Vet. Med. Attsoe.. 59 (1921) , No. 6, pp. 
722-727). — ^This is a report of experiments conducted by the U. 8. 1). A. Bureau 
of Animal Industry with Hypoderma linmtum and M. hovin. 

In a comparison made of a number of preparations, the 2 per cent solution 
of coal-tar creosote dip was the most effective in preventing infestation. The 
results of the wading tank method of treatment as practiced on two cows indi- 
cate that it may prove of great practical value. “The experimental data Indl- 
4Jate that cattle having their legs protected below the knees and hocks by the 
application of insecticidal or fly-repellent substances during the fly season have 
few if any grubs during the following winter. If on further trial the wading 
tank method of applying treatment proves to be effective in controlling ox-warble 
infestation, it seems very probable that suitable adaptations can be devised to 
meet pmctical requirements in treating range cattle.” 

The anthelmintic value of distol against hookworms, T. Mabek {Jmr, 
Amer. Vet. Med. Assoc., 59 (1921), No. 5, pp. -—Experiments by the 

author show that hookworm disease of cattle can be cured with distol within a 
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lew days. Tw^ doses proportioned to the weight of Uh' animal (3 gin. to 320 kg. 
weight and for every further 50 kg. 1.5 gm. more) will probably be sutHcient, but 
to insure satisfactoi'y rt*8ults It is advisable to give from 3 to 4 single doses 
without a purgative. The dlstol is thought lo kill the hookworms through being 
ingested in the blood, since other nonsucking parasites, as hots in the stomach 
of horses, Stronvylua ruhidus in the stomach of pigs, and ascarids arc not 
affected by dlstol at nil. 

Statistical observations on the; abundance of nematode parasites in tbe 
sheep of Pennsylvania, H. Crawj.ky {Jour. Amer. Vet. Mvd. Asuoc., f)9 (1921), 
Jfo. 6, pp, 728-7S0). — In exaiidiialions made of matiirial from 3.S5 flocks of sheep 
in I’ennsylvania the per<*eiitnge of those in which the eggs of parasites were 
found were as follows: Ocsophag^hHouiurn columhiunmn (>4, Bvnostomum tri- 
gonovcphiitum and Vi^uhevtiu orina ffarwouchus rontortus 41. Ostertaffia 
cirounwifivta 40, eggs 33, “(V* eggs 12, Capillara sp. 12, (HongyUmnna scutor 

him 10, Trichuris 7, and MonUzia sp. 12 ])er cent. 

Studies on the sheep stoinncJi worm, llaemonchus c(nitortus Und., .1. E. 
OuiiERLKT (Jour. Amcr. Vet. McJ. /l«.voc., 59 (1921), No. 6*, pp. 716-721 ). — ^This 
is a summary of information on the lif<* history and habits and methods of 
treatment for JI. eoniovtUH, based upon a review of the literature and studies 
conducted at Uie Oklalauua Exi>erlment Station. 

Piroplasniosis of the reindeer, F. (’H.\MnEKs {Vet. Jour., 77 (1921), No. 557, 
pp. 415 - 41 ^)' — This i.s a .snniiuary of information on an alTection of the reindeer 
in the Tundra 'of North llussia. It imludes a translation of a paper on the 
subjc'ct by 8. K(*rtz(‘lli, !n \\hi('ii he de.scrlhes the causative organism as 
Piroplanmei tjirandi rhangferiu. Smears from two animals were found to con- 
tain a pure infection of an organism vvhlcJi rcsenililes Anaptawia marginalc. 
A parasite very closely restunbling P. muians was observed, but the infect ioim 
were never iiure. llie intermediate lu>st of the parasite has not been determined. 

The prevention of intestinal worms in pigs, !>. II. (Jour. Auier. 

Vet. Med. Assov., 59 (1921), No. (?, pp. 711-715). 

Equine infectious abolition, It. A. Kki hi k (Jour. Auter. ^'et. Med. .l.v.wc., 59 
(1921), So. 5, pp. 2H4-293). — Tliis report is l)as(Hl upon invest igaticm.s conducted 
during the course of rather extensive and practically simultaneous outbreaks 
of equine infectious abortion during ti^e winter of 11)10-20 at thrw army re- 
mount depots, namely, P\u*l Keogh. Mont., Fort Ueno, Okla., and Front Uoyal, 
Va. There Is said to have been no record of aT\ interchange of animals be- 
twtH*n these depots at any time imme<ilately previous to the outbreaks. 

The results confirm the investigations of other workers and show a specific 
organism of the i>ara typhoid group to be the cause* of the disease. The work 
has showm that the complement-fixation and agglutination tests, while highly 
valuable In establishing the presence of tbe infection in a stud, are unreliable 
in diagnosing the infection in Indlvidiial animals. It was found that proii^'i'ly 
prepared bacterlns are highly efficient agents in preventing abortions due to 
Bacillua abortus cqui. 

Notes on contagious abortion In pony and donkey mares, H. Bbanfobd 
and T. M. Doylk (Agr. Researeh Inst. Pusa Itnl, 121 (1921), pp. 12). — ^Thls 
account is basetl upon data presented in tabular form on the occurrence of the 
disease in pony and donkey mares from 1910 to 1920. 

TveatmeBts for removing the gastrointestinal parasites of horses, M. C. 
iHAi:*!. (NorfA Atner. Vet., 2 {1921), No. 11, pp. 512-524, 550). — This consists of a 
review of the literature and a report (»f tests made of carlxui tetraehlorid and 
mixtures of carbon tetrachlorid and carbon bisulphid. 

• The results Indicate that carbon bisulphid in a dose of 0 dr. to a horse prop- 
,er}y fasted is a dependable treatment for the removal of hots and ascarids, but 
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that it is not valuable for the removal of worms in the large intestines. Oil 
of chenopodiujn in a dose of 4 to 5 dr., followed by a quart of linseed oil or an 
alot^s ball, to an animal properly fasted is a dependable treatment for the re- 
moval of the largo strongyles, cylioostomes, and plnworms. It is not, however, 
of value for removing hots and has but limited value in the removal of ascarids 
from the horse. 

Carbon tetroclilorid is apparently more effective, relatively, against 
irophiluH nosalU than against <7. iniestinalis, but its efficacy against bots Is 
less than that of carbon bisulphid, and the latter drug is indicated for the re- 
moval of these parasites. Carbon tetraehlorld was ineffective In removing the 
Habronema from one horse, and as this drug Is less toxic than carbon bisulphid 
it is probable that the latter drug should be used rather than carbon tetra- 
chlorid in the case of these worms. It is probable that these worms are im- 
mune to attack by the antholniintics now in us€‘ as long as the worms remain 
burrowed in the inncosn. “ Carbon tetraehlorld is apparently as effective as 
carbon bisulphid in removing ascarids, hut the evidence is too scanty to make 
any positive stalenients (»n this point. Carbon tetrachlorid is as effective In 
doses of 25 to 50 cc. for the removal of the large, blood-sucking strongjdes as 
is oil of chenopodiiiin, but is distinctly less effective in removing cylicostomes. 

. . . Carbon tetrachlorid is apparently ineffective against pin worms In the 
horse. The coml)ination of carbon bisulphid and carbon tetrnclilorid does not 
appear to be a xnirticnlarly valuable one.’’ 

A list of 10 references (o the literature on the sul).1ect is incl\uled. 

A case of pnrpura hemorrhagica with special reference to the use of 
epinephrln, S. D. Brimhali. and J. G. Hardenbkkgh (Jaur, Amor, Vet. Med. 
Amw,, 50 (102 J), No. 6‘, pp. 762-700 ). — A severe case of ptirpiim hemorrhagica 
of a liorsc treated by administration of epinephrln ?*esulted in a fairly rapid 
and very satisfactory recovery. 

Htrongylidosis in the horse, C. H. Covaui.t iJ(mr. Amcr. Vet. Med. Assoc., 
60 (1921), No. 1, pp. 67-75 ). — This is a paper presented at the annual meeting 
of tlie American V(‘terinary M<Hlical Association at Columbus, Ohio, in A\i- 
gust, 1920. 

Carbon tetrachlorid for hookworms in dogs, M. C. Halt. (Jour. Amer. Vet 
Med. AS.SOC., 50 (1921), No. 3, pp. 3/0-312 ). — A more extended account has been 
noted from another source (E. S. R., 45, p. 286). 

Cuterebra larvae from cats, with a list of those recorded from other 
hosts, M, C. Hall (Jour. Amer. Vet. Med. Assoc., 50 (1921), No. pp. 480-484). 

An annotated list of the animal parasites of foxes, W. A. Riley (Para- 
sitoloyy, 13 (1921), No. 1, pp. This contribution from the Minnesota 

Kxi)eriment Station includes a liibliography of 34 titles. 

Black locust poisoning of chickens, M. F. Barnes (Jour. Amer. Vet. Med. 
Assoc., 59 (1921), No. 3, pp. 370-372).— The author records the poisoning, at 
West Chester, Fa., of fowls of slightly more than one year of age through the 
eating of leaves of Rohwia pseudacacia. Affected chickens lie down appar- 
ently paralyzed, ey<'8 closed or half closed, comb quite red, and the feces thin, 
slimy, greenish, and containing strings of muciis or mucus and blood. Such 
chickens breathed very deeply and heavily and with a thumping motion. 
Locust leaves fed to chickens at the laboratory resulted In the appearance of 
symptoms of the affection, followed by death in from 12 to 24 hours. It is 
thought that the period during which the leaves are toxic for chickens In that 
section of the country may extend only from July 1 to the middle of August. 

Tuberculosis of poultry, C, H. Wiorkman and W. M. Gians (Idaho 8ta. Bui. 
120 {1921), pp. 12, f>gs. d).~~Thls publication deals with tuberculosis of poultry* 
under the headings of economic Importance, cause, symptoms, post-mortem 
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appearance, transmission^ use of the tuberculin test, prevention, and disinfec- 
tion of a poultry house. 

The prevention of the disease is considered best brought about by the exclu- 
sion of infected birds from healthy flocks throiip:h the application of the tuber- 
culin lest and slaughter of all reactors. Kesults of tuberculin tests conducted 
at the station indicate that the prevalence and extent of the disease in an 
infected flock is proportional to the age of tlie birds, the young birds being only 
slightly susceptible. 

Studies on the use of anthelmintics in fowls, A. K. Wickwake Amer, 

Vet, Med. Assoc., 59 (1921), No. 6, pp. 73t-7JfO). — Experiments by the animal 
pathologist at the Dominiou Experimental Farms at Ottawa, Canada, have le<l 
to the following conclusions: 

“ Pomegranate root bark can not be relied upon as an effective taenicide in 
fowls. Areea nut, making allowance for degrees of infestation, can not be 
considered as absolutely reliable, because, although experiments 12 and 13 
would indicate a beneficial action, experiments 14 and 15 (dearly discount the 
result. Thymol is apj)arently ineflicient as a taenicide even when administered 
in larger doses than usually recommended. Fluid extract of male fern, given 
in exK’eeditigly large doses, failed to have any effc'ct on the tapeworn^s present 
in the intestines.” 

The incidence of blackhtmd and occurrence of Heterakis papillosa in a 
flock of artificially reared turkeys, H. W. Guaybitx (dour. JCirpt. Med., 33 
(1921), No. 5, pp. 6(n-G73). — is a report of investigations made in a flock, 
reared in the incubator and brooder ami on new soil, which was reduced in 
number during the summcT and fall by death and in other ways from 85 to 42 
l)irds. Five cases of i)lackhead appean'd in tins Hock during tlie months of 
July, September, and October, in four of which Heterakis was searched for and 
found. Of 38 l)lrds from this flock that were killed for food during November 
and December, 5 harbored no Heterakis, and the rest carried light infestations. 

“Of l(i healthy birds withdrawn from the al>o^e fl<K:k during luly and placed 
with a flock of older birds which had passed through this disease in former 
seasons, all (?ontracted blackhead and 14 died of the disease. The infestation 
witli Heterakis was, as a rule, high, reaching 100 specimens in some cases. In 
general, it appears that a high Infestation with Heterakis is correlated with a 
high incidence of blackhead, a relation that had already been inferred in feeding 
experiments. In both of these groups no other species of worm was found in 
the ceca, and in instances in which examinations for coccidia were made none 
was found.” 

Pheasants which visited the paddock were incriminated as a source of Infesta- 
tion with H, papillosa in artificially reared flocks, the parasite having been 
found in the ceca. The experiments and observations fall to throw any light 
on the source of the protozoan parasite Amoeba meJeagridis, which causes the 
fatal lesions of blackhead. 

BXJEAL ENOINEEBIHG. 

Water resources — present and future uses, F. H. Newetx (New Haven: 
Yale Univ, Press, X920, pp. 310, pis. 37, figs. 5 ). — This book constitutes a revision 
of the addresses delivered by the author in 1918 before the Shetfleld Scientific 
School of Yale University. Its purpose is to present tlie field of the conserva- 
tion and use of water, with special emphasis on the economic phases of the 
subject, in an effort to further th^ development and utilization of the natural 
hydraulic resources of the country. It contains chapters on water in general ; 

10026(1-22 7 
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preeipitatioa ; evaporation; run-in; run-off; storage of water; dams; notable 
works; use of water; food production, the second use of water; reclamation 
investigations; irrigation structure and methods; operation and maintenance; 
transportation of waste, the third use of water; industry and transportation, 
fourth and fifth uses of water ; river regulation ; and legal and legislative prob- 
lems. 

Dally river stages at river gauge stations on the principal rivers of the 
United States, A. J. Henuy {X7. Dept. Agr., Weather Bur., Daily River 
Stages, 16 {1918), pp. 288; 17 (1919), pp, 291). — ^These two volumes contain the 
daily river stages on the principal rivers of the United States for 1918 and 1919, 
and constitute the sixteenth and seventeenth of the series (E. S. It., 40, p. 209). 

Instructions for the installation and maintenance of Marvin water-stage 
registers, with specifications, R. N. Covfbt (U. Dept. Agr., Weather Bur., 
Instrument Div. Circ. J (1921), pp. 24* pls. 5, figs. 6*).— These Instructions include 
a description of the detMils of these registers, which are used in stream gauging. 

Physical properties of materials. — T, Strengths and related properties of 
metaJs and certain other engineering materials, compiled by H. A. Axdekson 
(U, 8. Dept. Cam., Bur. Standards Cire. 101 (1921), pp. 52). — A compilation of 
data on the physical properties of different materials used in construction and 
manufacture is given in this circular. Most of the data* was obtained from 
the results of tests made by Federal and State institutions and technical 
societies and from technical journals. 

Concrete work, W. K. Hatt an<l W. C. Voss (New York: John Wiley d Sons, 
Inc., 1921, vol. 2, pp. xrv^20e, figs. 37).-— This is volume 2 of this work (E. S. 
R., 44, p. 784). It deals with a number of practical applications of the informa- 
tion and principles outlined in volume 1, and contains sections on drawing and 
computing; matters preliminary to construction; inspection, proportioning, and 
tests of materials; forms; mixing concrete; relnforced-concrete construction; 
sidewalk construction ; products ; walls ; etc. 

Red lead and how to use it In paint, A. H. Sabin (New York: John IV Hey d 
Sons, Ino., 1920, S. cd., rev. and enl., pp. XI+ISO, pis. S, figs. 53). — Semitechnical 
information is given in this hook on the physical and chemical properties of red 
lead and on its technical and practical use in the preparation of paints for 
different purposes. Methods for analysis of red lead and speclflcatlons for 
painting bridges are appended. 

Whitewash and cold water paint, compiled by T. B. Shertzeb (Natl. lAme 
Assoc. [Cmstrfiet.] Bui. 804 (i920), pp. 8). — Popular information on the prepa- 
ration and use of whitewash and cold water paints is given. 

Viscosity and friction, W. H. Herschet. (Jour. Soc. Automotive Rngin., 10 
(1922), No. 1, pp. 81-^41, figs. 2). — ^The author divides the study of lubrication 
into the various regimes in which different properties of the lubricant have the 
controlling influence, and discusses at length viscosity effect in the complete 
film lubrication regime. 

Comment is made on the properties of lubricants, units for viscosity measure- 
ment, and absolute viscosity relation to the readings of instruments ordinarily 
used. Mathematical analyses are presented with reference to data given in 
tabular and chart form. The estimation of viscosity at one IcMiiperature from 
the observed viscosity at another temperature is treated in a somewhat similar 
manner, including a discussion on complete film lubrication, journal friction, 
and viscosity. 

Consideration is given to the transltlbn point, the relation between the differ- 
ent factors at the transition point arid incomplete film lubrication, and the oili- 
ness of lubricating oils. A lengthy discussion is also given of the differences 
In (dllness of different lubricants as Indicated by laboratory and service tests. 
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Ten specific desirable features of oil friction testing machines are enumerated 
as (1) means for attaining as high a pressure as possible without danger of 
an inconveniently rapid change in area of rubbing surface due to wear, (2) a 
drive arrangement to permit of a sufficiently low speed, (3) a sensitive and 
easily calibrated method of measuring friction, (4) means for supplying the 
lubricant in unlimited or in definitely measured quantities, together with a 
device for spreading It uniformly over the rubbing surfaces, (5) means for 
measuring the pressure in the oil film, (6) means for measuring the tempera- 
ture of the oil film, (7) means for controlling the temperature of the bearing, 
(8) means for observing the point of seizure accurately and to prevent rough- 
ening of bearing and journal when seizure occurs. (9) means for measuring 
and adjusting the film thickness, Jind (30) means for changing the rubbing sur- 
fac'es readily to permit the study of wear, bearing metals, and efficiency of oil 
grooves, and more especially for maintaining the rubbing surfaces at a con- 
stant smoothness when testing lubricants. 

It is concluded that “ in comparing viscosity and friction it is necessary 
to use a unit of absolute viscosity, preferably the poise or centimet€*r-gram- 
second unit. The viscosity In poises can be calculated from times of flow in 
seconds by suitable equations that are given for the viscosimeters most fre- 
quently used. In estimating the change of viscosity with the temi)erature, it 
is convenient to make use of the observed fact that, with certain restrictions, 
the logarithmic viscosity-temperature graphs are straight lines which meet at 
a point. Friction tests witli complete film lubrication can give no information 
In regard to the quality of a lubricant, and viscosity is measured more readily 
with a viscosimeter. 

“The only use of a friction-testing machine for determining quality of a 
lubricant is in measuring olllness, and this must be done at high pressure, low 
speeds, or other conditions which cause incomplete film lubrication. It can be 
assumed that the pressure must be over 890 lbs. per square inch (56.2 kg. per 
square centimeter) or the speed less than 40 ft. i)er minute (0.2 meters i>er 
second). Bearing metals also shotild be tested with incomplete film lubrication. 
It is impracticable to keep a con.stant smoothness of nibbing surfaces with a 
journal bearing, so that changes in friction, commonly supposed to be due 
to changes in quality of lubricant, are generally due to changes in smoothness. 

“ Service tests are even more untrustworthy than friction tests, because 
there arc a multitude of bearings whose temperature can not be controlled or 
estimated readily. The best solution of the difficulty appears to be the use 
of a disk machine. The disk could be kept of constant smoothness by removing 
an Interchangeable veneer and subjecting it to a standardized polishing process 
after the test of each oil, if necessary. A journal could not be kept polished 
fn this way because the radius of curvature, and consequently the film thick- 
ness, would be changed,” 

Pneumatic elevators in theory and practice, W. Cbamp (Jour, Roy. 8oc, 
Arts. 69 {mi). No. 9566, pp. U; in 8ei. Abs., Sect BSleot 

Rngin., 24 (1921), No. 284, PP- 989-985). — In a preliminary analysis of the sub- 
ject, It is pointed out that a pneumatic transport plant may be of the suction 
or pressure type, or a combination of both. The size and weight of the 
particles of materials to be moved are liable to vary so much as to render even 
ah approximate calculation of the air pressure very unreliable. In the case of 
grain and similar regularly granular materials, however, much more accurat'^ 
prediction of pressures is possible. Most existing plants are of the suction 
type. The experimental work reported deals with the nozzle which dips into 
the grain, the pipes conveying grain and air, and the exhauster as being the more 
Important essential part? of a suction plant. 
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A study of general principles Indicated that the grain Is never so closely 
packed but that air can be drawn through the Interstices even when the nozzle 
is buried to a depth of several feet. The air exerts a force upon the grain 
tending to cause it to follow the air. The grain accelerates until the force 
produced by the air is balanced by such retarding forces as the weight of the 
grain and its friction against the sides of the pipe. 

Studies of the pressure exerted by the air on the grain in vertical pipes 
showed that the motion of the air is always turbulent. The author was led to 
suppovse that the force acting on the grain can be expressed by the formula 
W«=a (Vo—V^)®, in which W is the force, is the velocity of the air, Yg is 
the velocity of the grain, and a is a factor dependent upon the density of the 
air and tlie shape of the grain. The factor a was established for difl'erent 
materials by ftrst determining the number of grains which would “lloat ” In a 
glass tube at various air velocities, and substituting the average flotation 
velocity in the above formula in wdiicli the velocity of the grain would be 
equal to zero. Values of a of 0.00052, 0.00345, 0.0004, 0.00086, 0.00021, 0.00003, 
and 0.0002 were established for northern Manitoba wheat, maize, Karachi wheat, 
malt, broken wheat, wheat husks, and cockle, respectively. Curves are given 
showing the relation of grain velocity to Uie height lifted in the tube 

In experimental measurements of grain vehKuty to see if the equation cor- 
responds with actual facts, grain was dra^vn up a vertical pipe about 9 meters 
(29.5 ft.) long and 6.45 cm. (2.5 in.) in diameter, and attempts were made 
to measure over a given length of pipe. It was found that the calculated 
mean value of the grain velocity is usually greater than the oxiierimentul 
value which makes due correction for friction. The velocity of the gniln was 
found to increase from 1.5 to 10 meters per second as the air velocity increased 
from 10 to 20 meters per second. 

A study of tlie relation between grain velocity and air pressure show^ed that 
the pressure difference for wheat is equal to 

(^+ ir V.)}+0.00inV |+ 0 . 00092 V„* 

in which Yf Is the velocity attained by the grain at the top of the pipe, as 
given by the expression 

■^“V ET (Va*-64)+64 
L* 

L is the grain lifted in tons per hour, F is the area of the piiie in square centi- 
meters, is the velocity of the air at the top of the pipe In meters per second, 
B is the length of the pipe in meters, and d is the diameter of the pipe in centi- 
meters. A table comparing the calculated and experimental results Is given, 
indicating that the above fomula may be expected to hold good for pipes not 
shorter than 9 meters, with air velocities not exceeding 40 meters per second 
and a vacuum not exceeding 25 cm. of mercury. 

Studies of the conditions which limit the efficiency of a vertical conveyor, 
in which four types of acceleration were considered* showed that long pipes 
are more efficient than short ones, though not in proportion to length; that a 
plant will work more efficiently with light and bulky material than with 
heavy and compact material; and that the increase in efhdency obtained by 
the kinetic energy of the grain is smalL A comparison of these theoretical 
deductions with actual results achieved in practice Indicates that at low 
veldcitles the^areement between theory and practice Is specially good, so that 
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the efficiency 'achieved Is of the order of 20 per cent and In certain cases ex- 
ceeds this figure. It Is concluded that by proper design efficiencies can be 
reached In practice which approximate the maximum possible. Tests of 

nozzles showed that for each type of nozzle the ratio is 

approximately constant, and that it has an extremely important bearing on 
the design and performance of the plant. In this expression is the area of 
the nozzle In square centimeters and Is the velocity of the air at the nozzle 
calculated on F^,. Also the following expression was found to be nearly 
correct ; 


L 

F*"’? 



In this expression P^-— P is the difference in pressure or pressure head. 

It is concluded that this expression may be taken with those given above 
as a basis for the design of new plants. “ From these the corresponding horse- 
power per ton per hour can also be derived, and this is a satisfactory method 
for designing a plant with an appropriate nozzle . . . The tests show the in- 
efficiency and uselessness in many cases of the auxiliary air inlet which is a 
feature of all existing commercial plants; and they further show that up to 
a h>ad densit>" of 0.35 tons per hour iier square centimeter of pipe area, which 
is a far higher load than that met with in practice, no choking nor instability 
of any kind was experienced.” 

The architects* and builders* handbook, F. E. Kinnica and T. Nolan (New 
York: John Wiley d Sons, Inc,, 1921, 17. cd„ ml., pp. XXIV -{-1907, flys. 978).-- 
This is the seventeenth edition of this handbook, which contains data for archi- 
tects, structural engineers, and contractors. Part 1 deals with practical arith- 
metic, geometry, and trigonometry. Part 2 covers strength of materials and 
stability of structures. Part 3 gives useful general information for architects, 
builders, and superintendents. 

Heat loss through various types of building construction, L. A. SriPio 
{Jour, Amer. Soc. Heating and Ventilating Engin.. 27 (1921), No. 6, pp. 687-643, 
figs, g),— Studies on the relative heat losses through the walls of five specially 
coristructod small houses, with different types of wall construction, hut with 
identical floors and roofs are reported. 

Each house is an 8.5 ft. cube to the celling, and each has a floor made of con- 
crete 6 in. thick set. <11 redly on the ground. Tlie roofs are made of 2 by 4-in, 
timbers <loublo sheathed with wood and overlaid with composition roofing which 
is air and rain tight. The ceiling is of plaster board and the regular coatings of 
plaster. 

House No. 1 consists of a framework of 2 by 4-in. wood studding sheathed 
on both sides by J-lu. plain gypsum plaster board and one thickness of building 
paper, stuccoed with cement plaster on the outside, and faced with wood fiber 
plaster on the plaster board on the insitle. Piece.s of board 4 in. wide are 
placed horizontally between the stiuhling at a height of 3.5 ft. above the floor 
level to shorten the free air colum.ns contained therein. House No. 2 has a 
double wall of pressed dry mixed concrete blocks so shaj^ed as to have a par- 
tial Integral bond of concrete formed by interlocking lugs. The wall has an 
uninterrupted air space from floor to ceiling, and contains 1,048 cu. in. of 
concrete per square foot of wall surface. House No. 3 has a double monolith 
wall, each part of which Is 4 In, thick and with a 4-in. free air space between. 
The mass of concrete is 1,260 cu. in. per square foot of wall surface. The 
object of this arrangement was to show the influence of uninterrupted con- 
vection currents within the wall. House No. 4 has a double wall of hollowed- 
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out concrete blocks, pressed witb the hollow sides facing each other and having 
a minimum space of about } In. between opposing rims arranged to partly 
retard convection at every course. Convection is completely Interrupted at a 
point one-half way of the height of the wall by a layer of tar paper across the 
Joint. House No. 5 has a double monolith concrete wall with the same dimen- 
sions and arrangement as In No. 3, except that the air space is filled with oiled 
wood shavings. 

The buildings were heated by mean.s of electric stoves and a constant amount 
of heat energy of 40 kw. hours per day was furnished to each house. The most 
striking feature of the results was the difference in cost per month of heating 
the houses Nos. 3 and 5. The value of completely breaking up the possibility 
of convection currents is shown by the fact that 43 per cent more heat was 
required to maintain a temperature of 70® F. in No. 3 than in No. 5. While 
there is n^re than 50 per cent more material in No. 2 than in No. 4, the differ- 
ence in heat saving was only about 8 per cent. With the exception of No. 5, 
house No. 1 show^ed the best economy, although It Is the cheapest type of con- 
struction. 

Hmissivity of heat from various surfaces, V. S. Day (III, UrUv., Engin, 
Expt, Sta, Bui 1J7 (1920), pp. S9, figa. 11). — Tests of heat insulating materials 
and surfaces, conducted as a part of the warm-air furnace investigation In 
progress at the University of Illinois, are reported. 

The apparatus used consisted of five low-pressure steam-heated drums sur- 
rounding a central steam header. The drums were accurately uniform In size, 
10 In. in diameter by 20 in. long, and were made of sheet metal of the kind to be 
tested. One drum of bright tin not insulated was useii in all tests as a check. 
Forty tests were conducted with the drums in different positions around the 
steam header. 

The use of thin sheets of asbestos paper on bright tin heat pipes resulted In 
a waste of heat. Uncovered bright tin pipes were more efficient carriers of 
heated air than asbestos paper-covered bright tin pipes, regardless of the degree 
of brightness of the tin surface. Several thicknesses of asbestos were neces- 
sary to make a covering equal as an insulator to the bare tin. The heat loss 
from warm-air furnace pipes covered with one layer of asbestos paper was 
found to amount to more than 5 per cent of the coal consumption, depending 
upon the number and size of pipes used. The loss was not greatly affected by 
protection of the pipes from convection air currents by Joists and studding. 
Accumulations of dust and dirt on the pipes did not greatly alter the amount 
of heat loss. 

It is concluded that unless the insulation used excels the uncovered bright tin 
in heat insulating proi)erties it should not be used. 

Ohimneys for house heating hollers, L. A. Scirio (Jour. Amer. 8oc. EmU%o 
and Ventilating Engin., 27 (1921), No. 4 , PP- 4^-468). -^In a contribution from 
the Institute of Thermal Research, data from different sources and from the 
results of original studies on the design of chimneys for residential heating 
plants are summarized. These Include several formulas for computing the 
sectional areas of chimneys. 

Records of 43 different tests are reported, in which the load on the boiler is 
reduced to square feet of radiation, assuming that 1 lb. of steam formed would 
be condensed by 4 sq. ft of radiation in an hour. From the results of experi- 
ence the Institute has developed the formula R^3.2 eVH, In which R is the 
square feet of radiation carried, H is the height of the chimney in feet, and s 
is tlie effective area of the chimney in square Inches remaining after sub- 
tracting the area of a strip 2 in, wide next to the inside wall from the whole. 
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Poultry houses^ W. F. Schoppe {Montana 8ia, Circ. 100 iJOZl), pp. 23, 
figs. 9 ), — Brief information, drawings, and bills of material for poultry houses 
which have been found adapted for Montana conditions are presented. 

It is the author’s opinion tlial environmental conditions are either directly or 
indirectly responsible for most of the diseas<‘d conditions of poultry. Poultry 
houses .should, th(‘refore, provide for an abundance of sunshine and fresh air. 

For Montana conditions a wide liouse has been found to be preferable to a 
narrow one, since it places the roosts farther from the openings in the front 
and the bii'ds are less affected by outside changes in temperature. It is con- 
sidered advisable to sheatlie liousos on the inside to give extra protection 
during extremely cold weather, and to sheathe them overhead in order to cut 
down the air space. The combination curtain and glass front house has 
proved very satisfactory in many sections of the State. It provides good ven- 
tilation, abundance of sunshine, does not allow a draft to strike directly on the 
birds, and is to be preferred to the oi>en-front liouse. 

RTTEAL ECONOMICS AND SOCIOLOGY. 

Farm inunagement, 11. L. Adams (A'cic York and London: McOraw-Hill 
Hook Co., Jnr., 1921, pp. XX-fd77, fiyn. 100). — This textbook is a compilation of 
illustrative material largely from farm management surveys arranged in 26 
<*hapters covering, respectively, general considerations of farm management; 
selecting farming as an occupation; selecting the farm business; selecting the 
larm: organizing the farm Inisinms; the soil factor; the calendar of oper- 
ations; choice of farm equipment; building etiuipmeiit ; fencing, work stock, 
ijai>iements, and machinery; the capital nKiulrcnieiits of farming; farm profits; 
factors affecting profits; financial forecast of proposed farm plans; farm 
management surveys; farm hookke<‘ping ; farm cost accounting; costs of pro- 
ducing croiis; costs of producing live stock and stock products, miscellaneous 
coasts; marketing methods; market quotations; farm labor; farm tenancy; 
farm lease forms; farm law; and the farm manager. An index to references 
used throughout is iuclud(‘d in chapter 27, forming a partial bibliography of 
bulletins and papers on farm management. 

[Annual report of the Jewish Agricultural and Industrial Aid Society 
for the year 102:1 1 idea i\h Affr. and Indufi. Aid Soc. Ann. Rpt. 1921, pp. 07). — 
This report ctuitinues informathm previously noted (E. S. K., 4.5, p. 88). 

Manual for estiuintiug the value of laud in forest and for forest nieasure- 
meut« M. Exdhes {LchrOucli dor Waldwertrechnung tmd Forstatatik. Berlin: 
Julius springer, 1919, pp. XI~i-324, figs. 7). — Methods of forest land valuation 
on the basis of yearly returns are set forth in detail. 

The Swedish agricultural laborer {Stockholm: Suedinh Deleg. Intematl. 
Collah. in 8oc. Politics. 1921, pp. 94, pis. 8, figs. 4). — This report consists of a 
<*ompllation of information from the occupational census statistic’s gathered by 
Swedish Labor Exchange ofllcers and from Labor Board inquiries. The phases 
of the agricultural labor situation covered include the number and distribution 
of agricultural laborers; supply of work; the right of association and collective 
agreements ; hours of labor and overtime ; wages and standard of living ; female 
and child labor; housing conditions; protection against accident, sickness. In- 
firmity, and old age; technical agricultural education; and migration and the 
effort to establish small holdings and land settlements. Statistics assembled since 
Ifill, in a few instances including the year 1920, are included. 

Market aualysla, its pHuciples aud methods, P. White (Now York and 
London: MoOnm Eill Book Co., Im., 1921, pp. JX+S40, figs. The author 

proiK>Res to give a p<^rspective of scientific market analysis, with instructions 
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that may serve as a guide to the technique and method of the inarket survey 
and for presenting the data on the product to be marketed, the company, Its 
competitors, its customers, the nature and size of the market, and Its potentiali- 
ties and limitations, methods of distribution, sales and advertising, and the 
foreign markets. Many of these dii'ections might be applied to the marketing 
of agricultural commodities. A classified bibliography of 35 titles is included. 

New railroad freight rates for agricultural products, E. I^oiieb (Vie A^r. 
et Murale, 20 (1922) ^ No. 4, pp. 62--64 )- — Schedules of special slow freight rates 
and rates on certain classes of agricultural products or on large shipments 
direct to a given destination are submitted, which may be used in calculatltig 
freight charges on French railways. 

Proposed reforms in the system of food distribution, W. Ti. Camp (»/oi/r. 
Pout, Econ., 29 (1921), Nob. 9, pp. 746-756/ 10, pp. 866-3^). --Consideration is 
gi^Gn to certain reforms propostKl by the Federal Trade Commission with re- 
gard to the control of the distrilmtion of milk and produce. TMrst of these is 
that all railroads should be required to unload and recoiv^^ all perishable food 
products at central terminals, and that storage plants and wholesale markets 
should be provided or regulated by the Federal Government. Other proposed 
reforms are notf‘d and criticized ns not affecting the volume of business of the 
distributers and not in any way making provision f<»r directing shipments s(» 
as to prevent over- or under-stocking of ninrk(ds It is said further that no 
constructive provisions have been made for the improvement of distributive 
systems for marketing and retailing meat products. 

It is alleged that the bias of the Federal Trade Commission in favor of free 
competition has led it to consider the strategic melhods of the packers which 
interfere with competition and to overlook (he industrial advantages of the 
system which the packers have built up. The reforms proposed are said to 
leave all discretionary power as to distribulit n in the hands of the owners of 
surplus products, whereas any effective reform must aholisl) the conlliet o( 
interests between the producer’s, distributers, and consumers. 

Agricultural conditions and the farmers* movement |in Canada], .T. (1 
Hopkins (Canud. Ann. Rev. Pub. Affairs, 20 (1920), pp. 79-1S7, pL 1). — TIies(» 
pages continue information along the general plan of an earlier report (E. S. II., 
44. p. 387). 

[Interim reports from the select committee upon the conditions and 
prospects of the agricultural industry and methods of Improving the same] 
{N. S. Wales Leg. Council, Interim RpU. Select Com. Conditions and Prospects 
Agr, Industry [cfc.], [1] (1920), pp. VlJ-\-52, pi. 1; 2 (1920), pp. X/ +52-1/4; S 
(1920), pp. XVlI^lU^-lUf nos. S; 4 (1920), pp. X17/+jf 45-/5/. fiff- 1; M'ln. 
Proc., pp. XVII+152-2S9; 5 (1920), pp. XX+J-Jl pis. J2).~-These reports, 
together with minutes of evidence and appendixes, embody the testimony of 
witnesses, including educators and administrators of government bureaus In 
New South Wales, representatives of marketing organizations, practical farm- 
ers, and others, given in 1920 in regard to the needs of agriculture and possi- 
bilities of Improving agricultural teaching, marketing chiefly of wheat, rural 
credit, prices, and conditions of living in the rural districts of New South Wales. 

Agricultural legislation, 1921 (Mass. Dept, Agr., Dept. Bui 42 (1921), 
pp. 16), — Legislation concerning the powers and duties of the Massachusetts 
Department of Agriculture, agricultural and rural education, and measures and 
standards; general agricultural legislation; and that concerning wild birds and 
game, enacted in Massachusetts In 1921, is printed here. 

The Canada Grain Act, 1912, with amendments to date, September 1, 
1921 (Ottawa: Dept. Trade <md Cam., 1921, pp. VI 1+80+2 ). — ^Thls gives the 
text of the Canadian Act in respect to grain grading and distribution. 
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A survey of farm homes, I, M. Bailey and M. E. Snydeb {Jour. Jipme 
IS (1921) f No. 8, pp. S48^S56). — ^The homes on 91 farms in a selected area 
In St. Joseph County » Mich., were visited in the spring of 1917. Information 
was obtained regarding the character and equipment of typical farm homes, 
household labor, social life, and economic conditions, also those phases of 
farm work which most directly affect either the food supply of the farm or 
the work of the farm housekeepers. 

The farms ranged in size from 8 to 400 acres, averaging 115, of which an 
average of 97 acres were under cultivation. There were 72 owners and 19 
tenants among the operators of the farms studied- Fifty-two per cent of the 
families had lived in the community 25 years or more. 8 per cent less than 5 
years, and 2 per cent less than 2 years. 

This article contributes a brief record of the hndings as regards live slock, 
orchards, gardens, grounds, general character of houses, storage facilities, 
screens, lights, arrangements for heating and cooking, water supply and sewer- 
age, desire on the part of housekeepers for modern improvements, labor-saving 
devices used, size and character of families, health, household help, length of 
working clay, time spent on special kinds of work, social and community life, 
and income and expenditures. 

Urban and rural population and dwellings [G. H. Knibus] (Aust. [Bur. 
CcMns and 8taU8.'\, Cenma Bui. 2 (1921), pp. 4). — Five preliminary tables are 
given subject to revision, including statistics from the census of Australia 
of 1921. 

Cooperation among fruit growers in Massachusetts, D. TI. Huntoon 
(Masx. Dept. Ar/r., Dept. Bui. 26 (1921), pp. S8 ). — Tins bulletin has been edited 
by L. P. Jefferson, who also prepared the introduction, noting briefly factors 
and fundamental principles underlying Successful c<>o»j>eration, defining certain 
types of organizations, and giving examples of each. Seventeen associations 
are reported on. In appendixes farmers’ cooperative exchanges, cooperative 
associations handling fruit, strictly fruit growers’ organizations, and cooi)era- 
tive organizations which handle no fruit are listed. 

The Grange master and the Grange lecturer, J. Buell (New York: Hat^ 
court, Brace Co„ 1921, pp. XII I A- 178). — This book is intended to indicate the 
scope c»f the work of the Grange and how it is fitted for rural leadership. It 
sets forth ihe origin and ideals of the organization and describes the province of 
the Grange master a.s an administrator and community leader and that of the 
Grange* lecturer in making and (‘onducting programs. Many 'Nvorking sugges- 
tions arc offered, especially in reganl to methods and training in lecture work. 

Graphic presentation of statistics of farm products, H, E. Selby (Mon- 
tana 6ta. Virc. 99 (1921), pp. 46, pi. 1, figs. >>8). — In part 1 of this circular 
available statistics, showing (1) the average farm price each year and the gen- 
eral trend of the price, (2) the acreage of crops or number of animal.s on farms 
in the United States each year and the general trend of same, (3) the yearly 
average yield of crops and its trend, (4) yearly exports and imports except 
when of minor importance, and (5) miscellaneous information of interest in a 
consideration of certain products, for the more important field crops and farm 
animals since 1890 are presented graphi(*a)ly. Charts given in part 2 show 
tlie monthly prices of various farm products for a period of 10 years, 1910 to 
1919, inclusive. 

Wisconsin agiicultnral statistics for 1920, annual crop and live-stock 
review, J, A. Becker (Wi«. Dept. Agr. Bui 34 [1921], i)p. 124, fio^^ SI). --These 
notes and graphs, together with statistical tables, continue annual crop reports 
noted for the previous year (E. S. R., 46, p. 294). 
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[4«riciiltiir«l statistics for the United Kingdc^m, 1905--1919] {United 
Kingdom Btatis. Abs., 66 {1905-^1919). pp. S10-^2S). — Statistical data for two 
years have been added to the report previously noted (E. S- R., 43, p. 05). 

Statistics of cereals and legumes, 192$!. {Estadiatica de la Produocidn de 
Verealea y Legumdmosaa. Madrid: Junta Comult. Agran.^ 1921, pp. [4^3 )• — 
These statistics of production in Spain for the year 1021 continue reports pre- 
viously noted (E. S. U., 45, p. 606). 

Statistics of agricultaral and pastoral production, 0. W. Oottbins {Union 
So. Africa, Off. Cenaua and Statw., Agr. Cenaua, 1919, pp. [2'\’\-20; 1920, pp. 
98 ). — Census returns for the fiscal years 1918-19 and 1910-20 in the Union of 
South Africa are presented, continuing the report previously noted (E. S. B., 
44, p. 92). 

AORICTIITirilAL EDUCATION. 

State-aided vocational and part-time education in Massachusetts {Maas. 
Dept. Ed. Bui. S {1921), pp. 281). — This report is presented In accordance with 
the orgaiiiziatioii of the Pivlsion of Vocational Education by fields of supervision 
and teacher training in relation to agriculture, agricultural and Industrial teach- 
ing, and administration, Finjiucial and vital statistics are included in nine 
tables. 

Ontario*s work under the Agricultural Instruction Act, \V. B. Roauiiouse 
{Agr. Qaz. Canada. 9 (1922), No. 1, pp. 26-SO). — This sumnmrlzes briefly ex- 
penditures through nine yGar.s and outlines the development of the system of 
agricultural teaching in Ontario, functioning through school fairs, clubs, and 
farmers’ organizations. The growth and teaching program of the Ontario Agri- 
cultural College and of the Kemptville Agricultural School are reviewed. 

The origin, activities, and possibilities of women's institutes in Ontario, 
G. A. Putnam {Agr. Oaz. Canada, 9 {1922), No. 1, pp. SO-94). — The history and 
program of women’s institutes in Ontario are outlined, answering questions as 
to the governing body, teachers, pupils, curricula, textbooks, and methods of 
teaching. 

Agricultural education in Australia, A. .T. Perkins {So. Auaf. Dept. Agr 
Bui. 15i {1921), pp. 16). — This is a reprint of an address noted from another 
source (E. S. It., 45, p. 5f)S). 

Biology for beginners, T, J. Moon {Neu- York: Henry Holt Co., 1921, 
pp. X-j-558, figs. [172]). — This course In elementary biology emphasizes the fact 
that biology is a unit science based on the fundamental idea of evolution rather 
than a com^blnation of portions of botany, zoologj*, and hygiene. The material 
Is presented in 54 short chapters, each headed by a vocjibulary of terms used 
in the lesson and concluded with a summary and list of collateral readings. A 
large proportion of the pages is devoted to outlines, tabulations, and diagrams. 
The economic applications of biology, especially with relation to agricultural, 
civic, and hygienic problems, are developed in the later chapters. Brief his- 
torical notes are given on the development of the science. 

Crops and tillage, J. C. Newsham {Jjondon: Methuen d Co., Ltd., 1921, pp. 
Xn+186, flga. £.^).— This volume is intended as a textbook and guide to success- 
ful farm practice, setting forth the nature, properties, and manurial require- 
ments of the chief economic plants. 

Principles of feeding and calculation of rations, R. W. Ceark {Fort CoV 
Una: Colo. Agr. Col. Ext. Serv., 11920], pp. i0)v— This text shows step by step 
how to calculate rations, being intended for use in extension courses In aninlal 
husbandry for farmers. 

Beport of the subcommittee on collegiate training of dietltikns (Joiir. 
Borne Boon., U {1922), No. 2, pp. 7{?-75).--This was submitted at the animal 
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meeting of the American Dietetic A»soeliition in Ohicago, October, 1921, by A. 
Marin tt, chairman of the committee. A minimum two-year course is recom- 
mended to meet the needs of certain smaller hospitals, indicating the need for 
courses in physics, chemistry, biology, and psychology, with a somewhat longer 
allotment of time to practice In cookery processes and detailed study of the 
preparation of food in large quantities than is provided for in the four-year 
course. It is recommended that the graduate of this shorter course should be 
assigned for one year as assistant dietitian in a hospital where the head dieti- 
tian has had wider training. 

The four-year course leading to the bachelor’s degi’ee is divided into groups, 
including general education in art« and science, advanced science, food study, 
textile study, housing and sanitation, dietetics, institutional administration, 
and clinical laborator>^ diagnosis. Courses are suggested under the last group 
because the dietitian must understand the vo(?nlmlary and technique and be able 
to understand the findings in connection with laboratory diagnosis. 

Suggestions are made for a year of graduate study leading to a master of 
science degree. 

Report of subconimittec* on teaching diett^tics to student nurses {Jour, 
Home Eion., H A"o. 2, pp. 7.5-Si). — This committee report was presented 

at the meeting iiotwl above by K. Fisher, chairman. It consists of a prelimi- 
nary outline covering time, instructor, i)repa ration of class, laboratory etpiip- 
ment, aims of the course, nietluKls of teaching, content of the course, and prac- 
tical work in the diet kitchen. In addition, a course in dietotherapy is similarly 
outlined. 

Report of the suheommittee on professional training of dietitians in hos- 
pitals and medical schools (Jour. Ilmnc Econ., Ui {J922), No. 2, p. 82). — This 
brief outline was subniitt<>d by it. Wheeler, chairman of the ooinmitteo. 

Beginning clothing project, junior agricultural cluhs ( Kp. Af/r. Col. Ext. 
Ctre. 112 (1921) y pp. SOy figs. 16 ). — Directions arc given for sewing projects and 
for scoring the work called for. 

The new world problems in political geography, I. Bowman (YonJxcrs-on- 
Hudson. N. Y.: World Book Co.y 1921y pp. F//4-882, figs. 280 ). — This text deals 
with world political i>robIeins setting forth in the main both sides of debatable 
questions. It is prol'uscly illustrate*!! with maps and engravings from photo- 
graphs. A brielly annotated bibliography (pp. 583-598) is included. In the 
ai>pondix there lias Ix^en arrung(H! n list of treaties and agreements, 1814 to 
1920, chiefly those mentioned in the text, showing the date, name, signatories, 
and terms of importance In this book. 

A list of books for the farmer’s library (Iliinoi.'i Sita. Circ. 251 (1922) y 
pp. 27 ). — A few books which are wnsidered dependable and readable are noted 
and described under each of the subject heads of agronomy; soils; animal 
husbandry; breeding of animals and plants; dairy husbandry; farm mei'hanics; 
forestry; home economics; horticulture; Insects, birds, and fish; poultry; rural 
Economics and farm management; and rural sociology and country life. Pub- 
lic sources of information along certain lines and the full name and address 
of publishers referred to are listed. 

mscixLAirEOXJS. 

Forty ^fourth Annual Report of Connecticut State Station, K. H. Jenkins 
m AL. (Connecticut State Sta. Rpt. 1920^ pp. XT7 4-577, pU. 19y figs. This 

report contains respectively, the organization list, a report of the board of con- 
trol, a financial statement for the fiscal year ended June 80, 1920, and reprints 
of BuUetlns 228-281. 
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Annual report of the director for the fiscal year ending June 30, 1921, 

C. A. McCuk kt al. (Delaware 8ta. Buh 129 (1921) ^ pp. 50).— This contains the 
organization list, a rei>ort of the director, Including a financial statement for 
the fiscal year ended June 30, 1921, and departmental reports. The experi- 
mental work recorded is for the most part abstracted elsewhere in this issue. 

Report of Hawaii Station, 1020, J. M. Westqate et al. (Hawaii Bta. Rpt, 
1920, pp, 72, pis. 10, figs. 2).— This contains the organization list, a summary by 
the agronomist in charge as to the work of the year, and reports of the di- 
visions of horticulture, agronomy, chemistry, plant pathology, and extension, 
and of the Haiku Substation and the extension agent on the island of Hawaii. 
The experimental work recorded is for the most part abstracted elsewhere in 
this issue. 

Thirty-ninth Annual Report of New York State Station, 1920, W. H. 

Jobdan kt al. (Hew York State Sta. Rpt. 1920, pp. vn+586, pis. 21, figs. 57).— 
This report contains tlie organization list; a financial statement for the fiscal 
year ended June 30, 1920; a list of the periodicals received by the station; 
meteorological observations abstracted on page 618 of this issue ; and reprints 
of Bulletins 471-479 and 483; Technical Bulletins 75-80 and popular editions 
of Bulletins 472-474, 476, 477, and 479. 

[Biennial Report of the Oregon Station, 1915—1916], A. B. Corulkt 
(Greg. Agr. Col Bui 250 (1917), pp. 63-68, 142-147).— These pages briefly 
record the work of the station during the biennium ended June 30, 1916, with 
a financial statement for tlie period. 

[Biennial Report of the Oregon Station, 1917—1918], A. B. Oobdley 
(Greg. Agr. Col Bui 297 (1919), pp. 4^29, ii5-f 1.9). —These pages include a 
report by the director on the work of the station for the biennium ended June 
30, 1918, with a financial statement for the period. The exi)erimental work 
reported is for the most part ahstractecl elsewhere in this issue. 

Publications available for free distribution (Idaho Hta. Circ. 20 (1921), 
pp. 2). — ^The bulletins and circulars available for distribution are listed. 
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Arizona University and Station. — J, J. Thornber, director of the station, 
has also been appointed dean of the college of agric*ultiire, beginning July 1. 
The enrollment in the college has increased during the past two years from 
37 to 141. 

California University and Station. — Construction of the new botanical 
building on the university farm at Davis will soon be begun. A two-story 
building is contemplated, housing instruction and investigation work of the 
divisions of botany, pomology, and viticulture. The first floor will be devoted 
to classrooms and teaching laboratories with a large auditorium, and the sec- 
ond floor to offices and experimental laboratories. 

The cereal nurseries at Chico of the Rureau of Plant Industry, U. S. De- 
partment of Agriculture, have been transferred to Davis and combined with 
the cereal experiinental work of the university under a cooperative agree- 
ment. Duplicate collections are also being grown at Moro, Oreg, and Aber- 
deen, Idaho, in cooperation with the stations in these States. 

John W. Oregg, head of the division of landscape gardening and floriculture, 
has been grantetl a' year’s sabbatical leave, which will be s]xml in travel 
through Europe for the purpose of studying old and new examples of land- 
scape architecture and city and town planning. 

Connecticut College. — Henry U. Monteith, professor of Pinglisii and history 
for 22 years, died March 21 at the age of 74 years. 

Illinois University. — H. W. Mumford, who lias been for two years on leave 
of absence ns director of the live stock marketing department oi' the Illinois 
Agricultural Association, has retunied us head of the animal husbandry de- 
partment, Dr. G. N. Coffey, State leader of extension work, has resigned to 
engage in commercial work, 

Massachusetts Station. — Webster S. Krout, assistant research professor in 
the department of botany, has been tran.sferred from the main station to the 
Market Garden Field Station at East Ixixington, to have charge of pathological 
work on fruit and vegetables. This change in the organization is being financed 
in part by appropriations made by the Boston Market Gardeners* Association 
and the Nashoba Fruit Producers* Association. 

The cranberry growers of Cape Cod have voted a voluntary assessment to 
provide additional studies at the Cranberry Substation. 

Michigan College and Station. — .John H. Harman has been appointed ex- 
tension specialist in entomology, beginning May 10. C. W. Bennett has been 
transferred from the instruction to the station staff as research assistant in 
plant pathology, effective July 1. P, S. Lucas has been appointed associate 
professor of dairy manufacturing and O. F. Huffman research assistant in 
dairyingt both appointments becoming effective July 1. 

Minnesota University and Station. — ^The resignations are noted of L. J. 
Cook, clinical assistant in the division of veterinary medicine; Herbert R. 
Pettigrove, instructor in agronomy and farm management; and Ella Person, 
statistician In the division of agronomy and farm management. Ralph C. 
Crim has been appointed extension specialist in agronomy, Clarence E. Miekel 
assistant in economic entomology, Reuben M. Pinckney research assistant in 
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soils, Paul M. Gilmer assistant in entomology and economic zoology, Benjamin 
Forbell field assistant in soils, and Kenneth F. Warner live stock si^lalist in 
agricultural extension. 

Nebraska Station. — Rudolph Sandstedt has been appointed station analyst 
in the department of agricultural chemistry. 

Cornell University. — The legislature has appropriated $15,000 to equip a 
cold storage plant in the pomology orchards, and $188,000 for equipping the new 
dairy building. 

New York State Station.->Iu a siieclal act passed by the legislature during 
its recent session, funds have been provided for establishing field experimental 
work on Long Island under tlie joint direction of the station and the New York 
State College of Agriculture, for the study of soil fertility problems relating 
to truck crops and of means of controlling insect and disease pests affecting 
them. The act carries an appropriation of $45,840 to provide for the purchase 
of a tract of land and the erection of a greenhouse, the purchase of equipment, 
and the employment of an entomologist and a plant pathologist to be per- 
manently located at the station. The general administration of the station and 
the soil and cultural experiments will be under the direction of the College of 
Agriculture, while the work on plant pests, Including the appointment of the 
entomologist and plant pathologist, will be under the direction of the State 
station. Plans are under way for carrying out the provisions of the new law, 
and It is expected that the experiments will be in operation in the near future. 

A new station position was also created by the legislature under the title of 
associate in research (vegetable gardening and canning crops) to which on 
April 1 Frank H. Hall, formerly editor and librarian and more recently as- 
sistant in research (horticulture), was appointed. A new line of work has been 
inaugurated whicli has for its object a comprehensive study of all varieties of 
vegetables hardy to New York conditions, with the view of improving existing 
varieties by breeding and selection. Muskmelons and peas are to be studied 
this season. 

Leon It. Streeter, assisUint chemist, lias been assigned to the study of the 
chemistry of certain insecticides under the direction of Director Thatcher. This 
study has been made possible by a special appropriation by the legislature. 

Recent appointments to the staff include George L. Slate as assistant in re- 
search (horticulture) and Harold G. Beattie as assistant chemist. 

North Dakota Station. — Charles H. Ruzicka, superintendent of the college 
farm, resigned May 1 to become county agent of La Moure County. 

Pennsylvania College and Station. — P. R. Smith resigned March 15 as 
assistant in plant pathology extension. W. H. Davis, assistant in dairy hus- 
bandry extension, has been appointed county agent in Erie County. New ap- 
pointments include D. L. Van Dine as assistant professor in entomology ex- 
tension, M. J. Armes as assistant in experimental agronomy, and Charles E. 
Fox as assistant in cooperation and rural organization extension. Several 
changes in academic titles have also been made, Including S. I. Bechdel from 
profeesor of dairy husbandry to professor of dairy production, A. L. Beam 
from associate professor of dairy husbandry to associate professor of dairy 
jMcoductlon, A. W. Cowell from professor of landscape art to professor of land- 
scape architecture, and W. H* Martin from instructor in dairy husbandry to 
Instructor in dairy manufacturing . 

Wisconsin University.— A beef cattle bam, 160 by 40 feet and to cost ap* 
proxlmately $16,000, is under construction. 

o 
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It is sometimes profitable to pause, take account of stock, and con- 
sider in the light of changing (ionditions what is the l)est thing to 
do or the wisest course in planning for the future. This is notably 
the case in such a field as agricjulture, where there have been such sig- 
nific^ant and far-reaching changes, both local and national ; and for 
the institutions wdiich stand for instruction and research in that in- 
dustry and have come U) wield so powerful an influeiu^e, such a 
course is especially important. 

Events have follow^ed one another so fast at these institutions in 
the past quarter century that there has been relatively little of this 
or attempt at a long-range vision. Recognition of their work once 
started, it has been largely a case of keeping up with the trend and 
attempting to meet the public demand, not without constructive ef- 
fort, but with the near future especially in mind. There have been 
building programs, of course, and those for the provision of land 
and other facilities, which have often come too late; but the broad 
study of conditions and tendencies in agriculture in the attempt to 
see into the future far enough to make a comprehensive working 
program has been rarely undertaken. 

A program is a useful thing even if it is not closely followed. 
It has the advantage over the plan of taking things as they come and 
trying to adjust to it — or following rather than to lead. A studied 
program is something to guide thinking and around which to plan. 
It can rarely be complete or inflexible, but it avoids fortuitous, ten- 
tative action, or recognizes it as purely siu^h. Lately a number of 
agricultural colleges have begun to give attention to such studies as 
a means of defining and shaping policy, and it has been urged at 
the meetings of their national body. 

The recent attempt of one institution to provide a basis for an 
agricultural program and develop a policy in relation to agriculture 
is of wide interest because of its comprehensive character, the food 
for thought it supplied, and the fact that a follow-up was arranged 
for. In the latter part of January a broadly representative confer- 
ence on Illinois agricultural policy was held at the College of Agri- 
culture to consider as far as time permitted “the general subject 

701 



702 


EXPEEIMENT STATION EEOOBD. 


tVol. 4e 


of the future of agriculture in Illinois in the next twenty-five years. ” 
This will be recognized as a large and difficult program. It related to 
the course of the college and its integral parts and to the shaping 
of the industry. ITie purpose was quite clearly stated by President 
Kinley to be “ to consider the direction or trend of the development 
of agriculture in Illinois in the next decade or two, with special 
consideration of the part that the university college of agriculture 
and the agricultme experiment station can or may play in that 
development. ” The call to the conference included farmers, scien- 
tists, and educators in agriculture, and invitation was extended to 
all interested citizens of the State to take part in it. 

The printed account of the conference has just been issued. It 
constitutes an interesting volume of neaidy two hundred pages, com- 
prising thoughtfully prepared papers presented by twenty-three 
speakers. The five main heads under wliich these are grouped give 
an idea of the nature of the proceedings. Following the presenta- 
tion of several papers on a quarter century of agricultural progress 
in Illinois — a review of accomplishments, some of the newer phases 
of agricultural progress were dealt with, and agriculture in its rela- 
tion to other interests was taken up. This led uj) to the considera- 
tion of next steps in agricultural development, with specific refer- 
ence to a program for a better balanced agriculture; and, finally, 
the place of the agricultural college and experiment station in such 
a program for agricultural development was brought out in a way 
to crystallize many of the thoughts evolved in tlie general conference. 

The holding of such a conference as this was especially opportune. 
It followed a vigorous campaign for a financial policy for the 
university which gave it a substantial foimdation. In tliis the 
needs of the college of agriculture were fully considered, and it will 
be one of the first to receive new headquarters building under the 
special appropriations. It came in the midst of a serious agricul- 
tural depression, which, while in a general way resulting from the 
war, may well be, as President Kinley said, “part of a readjust- 
ment not only of temporary conditions but of conditions which in 
cliaracter are more permanent.” In his opinion American agricul- 
ture probably reached a point within the past decade at which it 
was to assume a different character from what it had in the past 
generation; and, finally, it came with the culmination of 25 years’ 
service of Dean Davenport, under whose guidance such remarkable 
development has taken place and whose retirement at the close of 
the present session is announced. It was a product of his suggestion, 
and had the benefit of bis counsel and participation. 

Out of this unusual series of papers came a great multitude of 
facts mid suggestions which will help to show in tlieir true light 
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the real place of agriculture and the factoids of its future develop- 
ment. Broad principles were dealt with largely and there was little 
by way of didactic, not to say dogmatic, sotting forth of what would 
be or should be, for it was a conference and it dealt with too large 
a question to formulate final conclusions in two days’ time. Its 
announced purpose was “ to encourage interest ” in the development 
of an agricultural program rather than to definitely formulate one 
at that time. Instead, a committee was appointed at the conclusion 
of the conference to consider the propositions advanced and discussed, 
and to report at as early a date as compatible with thorough consid- 
eration whatever recommendations or proposals appear to be help- 
ful in determining the general direction of agricultural development. 
And in accordance with the traditions of the university that in all 
real development it is the thinking citizen and not his institutions 
that must take the lead,” this committee was appointed from the 
people, all but 2 of the 14 memliers being outside the univei’sity. 

The disturbed condition of agriculture made it difficult to safely 
predict the future, but a forward look was taken by several on the 
basis of the apparent trend of circumstances. As was shown, the 
industrial growth of the State may lead to its agriculture being 
more largely devoted to supplying the home market; and as the 
value per acre and per farm has increased and will probably still 
further increase, there must be a larger output per farm or per acre 
in order to make the investment pay. This will call for conserving 
and if possible increasing fertility; and beyond this, profitable cul- 
tivation must be more intensive and the hazards reduced. 

President Kinley summed up the situation by the observation 
that a point has been reached in agriculture where the raising of 
larger crops per unit must be expected at increased cost. “ If in 
our attempt to raise our crops on high-priced soil at increasing 
costs we find ourselves unable to compete with people raising simi- 
lar crops on cheaper land in other parts of the world, we shall be 
obliged either to resort to a system of protection for agriculture or 
we shall have to let part of our land go out of use. . . . We must 
seek that kind of agricultural activity in which we are most effi- 
cient under our Illinois conditions. We must make the most eco- 
nomical use possible of our land and machinery.” 

He prophesied that ‘‘in a general way we are heading toward 
a more intensive agriculture, toward a standard or model farm 
having one leading agricultural activity and numerous auxiliary 
agricultural processes, each of them yielding its own profit and all 
together yielding a larger joint profit than would be obtained from 
the pursuit of a single agricultural activity on that particular farm. 
We shall have larger crops per acre and in time either higher prices 
for them or reduced costs of producing them. We shall put our 
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dairying as a separate industry on a firmer basis, and we shall make 
it a part of the work of every farm. We shall reclaim our waste 
lands and use them for forests and grazing. We shall restore our 
cattle industry by finding some method of low cost feeding and we 
shall improve our economic organization and make social condi-* 
tions more attractive.” 

In all these things he pointed out the opportunity and duty of the 
university to assist by its studies and discoveries. “ The agi’icultural 
experiment station will have to widen its activities to include some 
economic and social aspects, and it will probably find it advanta- 
geous to change the direction of its studies in connection with fertil- 
ity so as to add to them investigations in plant life that will enable us 
to get more healthy plant products and more of them at the same 
cost.” 

The consideration of conditions and tendencies presented at this 
conference supplied a very helpful basis for outlining a constructive 
program for agricultural investigation. The various angles from 
which the subject was presented contributed to this in an unusual 
degree. Rarely has such a thoughtful survey been undertaken. 

Many questions on which more definite and complete information 
is needed were propounded in several of the papers by practical men 
of the soil. These are suggestive for investigation, but beyond this 
they illustrate the attitude of such men and their present reliance on 
investigation. They are not afraid, either, of such work being too tech- 
nical for their benefit. To quote from one of them : “ There has hardly 
been a time when we needed to have so much experimenting done 
for us. In so far as our inquiries are in the interest of public wel- 
fare, we have a right to ask the consuming public to help us solve 
our problems by helping to support our college and experiment sta- 
tion. It is the duty of the public to help to provide research work- 
ers who may in any way help to reduce the cost of living. ... It 
is only after disinterested scientific investigation by trained workers 
that the farmer can afford to venture far upon untried enterprises.” 

In agronomy the importance of studies in the physiology of crop 
plants was strongly emphasized by several speakers — the study of 
function, of what living things do, as well as how they are constructed. 
Indeed, the principal agricultural problem in crop production was 
defined as being the way in which living things perform their nor- 
mal function day by day and the conditions necessary to successful 
growth.” As one speaker put it: ‘^Valuable as are the vitamins, 
important as is the role of the amino acids, there is yet even greater 
significance in those vital activities which do not lend themselves to 
chemical analysis but must be studied by direct methods brought to 
bear upon the animal or the plant at work and discharging its normal 
function.” 
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The importance of investigation in breeding and feeding as means 
of economizing was also given prominence, together with the resto- 
ration of stock breeding to its former position in the State. The sug- 
gestion was made for a thorough testing of present standards for the 
selection of animals for various purposes, such as meat, milk, and 
work, and the lack of much progress was mentioned in developing 
practicable methods of measuring the efficiency of breeding animals 
of tlie meat-producing types. In nutrition the opportunity for 
fundamental research Avas pointed to, and studies were mentioned 
which should concern themselves witli the energy requirements of 
sheep, swine, and liorses, the factors which modify these requirements, 
particularly the age of the animal, its size, condition, and the atmos- 
pheric conditions; the efficiency of the horse in the performance of 
different kinds of farm operations; and the efficiency of the conver- 
sion of the energy of feeds into meat, milk, and work, particularly as 
affected by light, medium, and heavy rations. 

In solving the j^robleins of live-stock i)roduction, laige reliance 
was placed on the use of economics. “ We must learn to fit our live- 
stock operations into systems of farming so that they will utilize, 
not only our surplus, but also the by-product feeds of the farm which 
would otherwise ordinarily go to waste. We must not allow our 
live-stock operations permanently to take out of the cropping system 
land that can better be utilized for grain production. In other words, 
any attempt to preserve a phase of agi iculture when its preservation 
is uneconomic is a shortsighted policy and indefensible.” 

A logical conclusion to the conference was a quite broad philo- 
sophical dis(!ussion of the whole situation by Dean Davenport, with 
consideration of the ultimate effects of some of the tendencies if al- 
lowed to go uncurbed. In this he took up the large question of the 
efficient use of land, the menace of “ irresponsible tenantry in which 
the owner and the tenant conspire to operate the farm for immediate 
results, at the expense both of fertility and of typical American coun- 
try life ” ; and the “ great struggle ” developing between the country 
and the towm. The latter was attributed to the difference between 
working for “ goods,” as the farmer does, and for money, profit, and 
a living, as the city, the capitalist, and the laborer do, with attendant 
conditions which operate to inordinately increase the cost of standard 
necessary commodities essential to the city and the country alike. 

The field of credit was cited as another cause of the gulf forming 
between the country and the town, many capitalists failing to ap- 
preciate the financial side of farming. Dean Davenport argued that 
the city man has much to do in closing up this gap, both in the 
field of production and in the handling of capital, and that he can 
not arrogate to himself either the standards of production or the 
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exclusive use of the capital which everybody has helped to produce. 
And in this field, hitherto considered exclusively conunercial, a great 
work was seen for the agricultural colleges, not oilly for the further 
enlightenment of fanners but for the enlightenment of other classes 
as well. 

From the standpoint of economics and its broader relations to re- 
search in agriculture the need was maintained for a generation of 
students trained from the ground up in the application of the essen- 
tial principles of economics to the serious business of farming and 
its relation to the world of commerce and finance. “We need,” he 
said, “new agricultural specialists trained to think in terms of 
economics.” 

With reference to the future outlook, a new agriculture in the 
Mississippi Valley was predicted, and what this shall be like and 
the character of the civilization which it shall form a part of will 
depend very much, it was maintained, upon the vision possessed by 
the farmer now and in the immediate future. To make it profitable, 
scientific and economic studies must bo prosecuted assiduously in 
order to furnish the facts upon which leaders must depend for suc- 
cessful practice. This new agriculture “ will depend also upon the 
degree of understanding and of cooperation which can be main- 
tained between thinking citizens, who must take the lead, and the 
university, which is the public agent for investigating the knotty 
problems continually arising in a rapidly developing civilization. 

This puts squarely up to the college and the State the large, im- 
portant place of the experiment station in working out the future 
of agriculture, and to the latter an unusually broad and logical con- 
ception of its proper field. It is seen as the primary factor in fore- 
casting and paving the way for a broad agricultural policy, suited 
not only to the producers in its class but to that greater class, the 
whole people, who, in the last analysis, are no less dependent upon 
this national industry. What is taught in the colleges and among 
the people and the steps that are taken by those who exercise lead- 
ership must rest, if sound, upon thorough, unbiased investigation, 
biological, economic, and sociological. Such a view should help 
greatly toward the framing of a well-directed, purposeful program 
for the future of these institutions and reenforce the argument for 
their adequate support. 
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Eftect of certain aiitiac]itios upon the activity of amylases, H. C. Sherman 
and M. Wayman {Jour. Atner. Chvm. Soa., 4^^ (1921), No. //, pp. 2454-2461).-- 
This reports a study of the influence of toluene, formaldehyde, and copper 
sulphate upon amylases of both animal and ve«:etable origin and when testetl 
in both natural and purified forms. The method employed consiste<l in allow- 
ing a suitable amount of the amylase solution to act uix>n 100 cc. of 2 per cent 
starch paste, with and without the antiseptic, to be tested in the presence of 
suitable activating salts for 30 minutes at 40*^ (\, and estimating the reducing 
sugar formed in the action of the amylase upon the starch by heating with an 
excess of Fehling solution. The re.siilts are expressed in terms of nillllgrams 
of cuprous ox id reduced, after making allowance for the reduction resulting 
from the starch or stnnii and antiseptk's as determined by blank tests. The 
results obtaiiH'd may be summarized briefly as follows : 

IjOw (*oncentratlons of chloroform had no effect upon commercial pancreatin 
or malt extract, but did affect the purified preparation of these amylases. 
Toluene had little inihauice upon either the commercial or purified amylases. 
Formaldehyde, even in small amounts, was injurious to commercial pancreatin, 
purified pancreatic amylase, saliva, malt extract, purified malt amylase, com- 
mercial iakadiastase, ami the purified amylase of AspcrgiUun orpzae. Taka- 
dlastttse was the least, and puiifiiHl pancreatic amylase the most affected. The 
percentage of loss of enzyin action increased in all cases with incn^aslng con- 
centration of formaldehyde. 

All of the enzyms studied wen* also very sensitive to copper sulphate, pan- 
creatic amylase to the greatest degree. ‘*The percentage loss of enzym action 
due to formaldehyde and to copper sulphate solution did not depend upon the 
ratio of antiseptic to enzym fjr of antiseptic to substrate, but upon the ratio 
of antiseptic to w^ater, or the concentration of the antiseptic in the system. The 
results demonstrate tlie need of attention to the possible effects of antiseptic 
upon enzym in cases in which antiseptics are used to suppress microorganisms 
in studies of enzym activity. The much greater sensitiveness of the amylases 
to formaldehyde and copper sulphate than to toluene is of further interest in 
connection wdth the problem of the protein nature of these enzyms.*’ 

The inflnence of certain amino acids upon the enzymic hydrolysis of 
starch, H. 0. Sherman and F. Walker (Jour. Arner. Chem. Soc., 45 {192t), No. 
11, pp, 2451^469). — ^l^'he authors* investigation of the influence of amino acids 
upon the rate of hydrolysis of starch by enzyms (E. S. R., 42, p. 203) has been 
extended to glycin, alanin, tyrosin, and phenylalanin. 

All of these acids were found to cause an undoubted increase in the rate of 
hydrolysis of starch by purified pancreatic amylase, commercial pancreatin, 
saliva, or purified malt amylase, and less marked results with the less sensitive 
enzym materials malt extract, takadlastase, and an Aspergillus amylase pre- 
102001--22 2 707 
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pared in the laboratory from takadlastaee. Bach of the above acids, as well as 
aspartic acid and asparagln previously studied, showed a similar influence upon 
the enzymic hydrolysis of the starch, and a mixture of two of these acids caused 
no greater effect than would result from the same concentration of one of them 
alone. 

In seeking to explain the favorable effect of the added amino acid, it is shown 
that it is not due to any influence upon H-ion concentration or upon the combi- 
nation of the amino acid with the product of the enzymic reaction. The obser- 
vation that the addition of one of these acids serves to protect the enzym from 
the harmful effect of copper sulphate, noted in the above paper, is thought to 
indicate that the favorable Influence of the amino acid Is due, In part at least, 
to a protection of the enzym from deterioration. 

A study of the influence of arginin, histidin, tryptophan, and cysttn 
upon the hydrolysis of starch by purified pancreatic amylase, H. C. Shek- 
MAN and M. L, Caldwetx (Jour. Amer, Chem. ^oc,, 4S (1921), No. 11, pp. 2469- 
2476 ). — The study of the effect of amino acids on the enzymic hydrolysis of 
starch has been extended to arginin, histidin, tryptophan, and cystln. Pre- 
liminary experiments having shown tliat arginin, histidin, and cystin interfere 
witli the determination of reducing power by Fehling solution, the amyloclastic 
power of the amylase was measured, using the procedure based on the method 
of Wohlgemuth as previously described.* Two preparations of arginin obtained 
from gelatin and two of histidin, one from gelatin and the other from casein, 
were compared with reference to their influence upon the action of the enzym 
with the monainino acids glycin and phenylalanin, with one another, wltli pur- 
chased preparations of histidin and tryptophan and with cystln. 

Arginin and cystin were found to influence favorably the digestion of the 
starcii, while histidin and tryptophan did not. Since the tests were nil con- 
trolled as to H-ion concentration, it is considered established that the influence of 
the amino acid is not simply a matter of buffer effect. The fact tlmt the amino 
acids here studied differed among themselves in their effe(*t upon enzymic 
hydrolysis is thought to indicate “that there are specific effects, probably 
though not necessarily (‘onnccted with differences of structure, which may 
offset the favorable influence uniformly shown by the monamlno acids studied 
previously,” 

New methods for estimating enzymatic activities duodenal contents 
of normal man, C. W. McClure, A. S. W^etmore, and L. Reynolds (Arch, Inf, 
Med,, 27 (1921), No, 6, pp, 706-715), — In the methods described uniformity and 
proportionality of the enzymatic activity are considered to have been obtained 
by the use of phosphate mixtures as buffers. The extent of proteolytic and 
amylolytic enzym action is determined by an application of the methods of 
Folin and Wu for the determination of nonprotcin nitrogen and of sugar in the 
blood (E. S. R., 41, p. 18), with tlie inodlflcation that metaphosphorlc add is 
used as the i>rotein precipitant. The extent of lipolytic enzym action Is esti- 
mated by determining the degree of acidity developed In a true emulsion of 
cottonseed oil by titrating while hot with alcoholic potassium hydroxld solu- 
tion, using phenolphthalein as an indicator. The technique of the method is 
described in detail, data are given on the application of the method, and fac- 
tors which have to be considered In tlie development of the technique are 
discussed. 

Hydrogen Ions, titration, and the buffer Index of bacteriological media, 
J. H. Brown (Jour, Bact,, 6 (1921)^ No, 6, pp, 555-570, fig, 1). — ^The author dis- 
cusses the significance of both titration and H-ion concentration determinations 


* Jour. Amer. Chem. Soc., 37 (1915), No. 3, pp, 684-648, 
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of culture media and the Importance of a knowledge of the butter content of the 
media. The buffer content between stated limits of H-ion concentration is 
defined as the buffer index, which Is the sum of the reserve acidity and reserve 
alkalinity of the medium between those limits. The reserve acidity is defined 
as the amount of alkali required to reduce the H-Ion concentration of the 
medium from Its initial reaction to a stated lower H-ion concentration, pH=8.0, 
and the reserve alkalinity as the amount of acid required to raise the H-ion con- 
centration from its initial reaction to a stated higher H-ion concentration, 
pH=^5. 

The buffer, index may be determined colorimetrlcally by determining the 
original H-ion concentration of the medium and titrating with standard n/20 
alkali to pH==8 in one sample and with n/10 acid to pH=r) in another sample. 
The sum of the two values will then indicate the buffer index. A copy of in- 
structions for laboratory lielpers and a convenient form of record on which is 
recorded a sample titration are appended. 

Colorimetric analysis, F. D, Snell {New York: JK Van Nostrand Co., J021, 
pp, VIII -^-150, figs. 16). — This reference book on colorimetric analysis contains 
three general chapters dealing, respectively, with conditions of use of colori- 
metric methods, apparatus used and int'thods of using it, and calculation of 
results. These are followed by chapters dealing with the application of colori- 
metric methods to the determination of various metals, noumotals, and acid radi- 
cals, and a final brief chapter on nephelometry. Illustrations are included of 
several types of colorimeters. 

The niiorodetcriiiination of nitrogen and its biological applications, M. 
l^OLONovsKi and C. Vallee (An/i. Vhim. Analyt., 2. scr., 3 {JV21), No. 12 y pp. 
36S-^S66y fig. 1). — Previously not(‘d from another source (E. S. K., 4C, p. 12). 

On the use of the conventional carbon factor in estimating soil organic 
matter, J. W. Kkad and U. H. Uiiwell (tSoil tS’et., 13 {1922), No. 1, pp. 1-6).— 
Determinations of the carbon content of the organic matter of 37 soils secured 
from seven different experiment stations were made by the rapid dry conihus- 
tioii method for the siniultHne<ius determination of soil organic matter and 
organic carbon (E. B. 11., 45, p. 014), and similar data were secured for the 
corresponding sub- and sub surface soils. 

The percentage of organic carbon in the surface soils varied from 30.20 to 
50.27, with a general average of 49.20 us compared with the usual assumption 
of an average carbon content of 58 per cent. The average carbon content of 
the sub- and sub-surface soils of the same samples was 39.16 per cent. The 
data on 13 soils selected at random from the above list were compared with 
calculated determinations on the basis of 58 per cent carbon, 40.26 per cent 
carbon, and 6.24 p<'r cent nitrogen. The deviation values of the calculated de- 
terminations were the least significant in the case of data obtained with the 
use of the nitrogen factor. The authors are of the opinion that the adoption of 
a conventional nitrogen factor would give more reliable information regarding 
the organic ipatter content of a soil than the use of an arbitrary carbon factor. 

Studies on the proposed method of determining the iodln number of 
fats by means of a solution of iodin nionochlorid in carbon tetrachloHd, 
B. M, Mauqoscuks and II. Hakit {Ztschr. Angew, Chem., 34 {1921) ^ No. 70, 
Aufsat:s.y pp. 454~456). — A comparative study is reporteil of the HiiM, Wijs, and 
HUdt* methods of determining the iodin number of fats. In the latter method 
a solution of Iodin monochlorld In carlwn tetrachlorid is usetl as solvent. The 
results obtained show that only by using an insufficient excess of halogen do 
the results fall to agree with the standard methods. To obtain concoi’daut re- 
sults the technique must be followed closely. 

•Rev. Prod. Chlm. IParla], 21 (1918), No. 16, pp. 264. 266, 
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Olive oils and the reaction of Vlllavecchia, J. Pbax (Ann. Falaif., H 
(1921), No, 153-154, p. 270), — ^Attention is called to the fact that certain olive 
oils, particularly Tunisian oils, give a red color with the Vlllavecchia reagent 
which can be confused with that given by olive oils adulterated with sesame 
oil. A substitute method for detecting sesame oil is recommended as follows: 

Ton cc. of the oil is shaken vigorously with 10 cc. of a 10 per cent am* 
nionlacal solution of alcohol at 90® O. The mixture is then heated for 5 min- 
utes on the boiling water bath to evaporate the alcohol and ammonia. In the 
absence of sesame oil no color i.s produced, but in the presouce of sesame oil 
even in as small amounts as 1 : 1,000 a characteristic red (?olor la produced. 

A method for determining lime in dairy products, T. Mo.tonnieb (Jour. 
Dairy 8ci., 4 (1921), No, 5, pp, i53-i55), — ^A rapid method of detennining lime 
in dairy products after the separation of fat by.,either the Babcock or the 
Mojonnicr method is described. 

In the former method 18 gm. of the material in the case of whole milk, skim 
milk, buttermilk, and whey, or 9 gra. in the case of evaporated milk, condensed 
milk, ice cream mix, and cream are weighed into clean Babcock test bottles, 
and, when necessary, sufficient d!stlll(*d water is added to bring the total weight 
up to 18 gm. About 15 gm. of C. P. sulphuric acid is added slowly with con- 
stant shaking and the bottles are centrifuged for about 10 minutes, after which 
sufficient distilled water is added to float off the fat and the centrifugation re- 
l^eated until the last visible traces of fat are gone. The solution is then washed 
out into a beaker with throe successive small portions of distilled water, and 
two volumes of 95 per cent alcohol are added. After having stood overnight 
the precipitate is filtered on a Gooch crucible with asbestos, w'ashed with al- 
cohol, dried thoroughly, and ignited at a moderate temperature to a constant 
weight. 

If the fat has been extracted by the Mojonnler process the residue remaining 
In the fat extraction flask is neutralized with C. P. sulphuric acid, 10 cc, ad- 
ditional sulphuric acid is added, together with tw'o volumes of 95 per cent al- 
cohol, and the method continued as described above. Results obtained by 
means of this method in the case of different dairy products arc presented. It 
is noted that the method does not apply in the case of sweetened condensed 
milk or other products containing large amounts of sugar, on account of the 
solubility of calcium sulphate in sucrose solutions. 

Individual variation as influencing Rehfuss fractional method of gastric 
analysis, N, Kopei.off (Jour, Amer, Med, Aft 80 c,y 78 (1922), No, 6, pp, 404-409, 
figs, 3), — This is a report of some critical studies of the Rehfuss fractional 
method of gastric analysis. 

Repeated analyses on the same individual within a short time were found to 
yield curves wddch varied as much from one another as the differences between 
the cuyves of different individuals. Variations in the highest iwint on curves 
from the same individual and in the total amount of fasting contents from the 
same individual often exceeded corresponding figures for different individuals. 

A comparison of the titratable acidity with the true acidity In terms of 
H-ion concentration showed an agreement In only about 80 per cent of the 
cases. The latter determination is considered to yield more valuable informa- 
tion regarding the true acidity of the gastric contents. 

In only about half the cases was there any correlation between high gastric 
acidity and low bacterial count. It is suggested that the bacterial count of 
the stomach contents depends largely on the swallowing of saliva. 

The production of furfural by the action of superheated water on 
aqueous corncob extract, F. B, LaForos (Jour, Indus, and Enpiu, Ckem,, 
IS (1921), No, 11, pp, 1024, 10185).— This paper from the Bureau of Chemistry, 
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. U. S* D. A., (i^crlbes a method of treating corncobs in such a way that the 
cellulose material can be obtained and In addition an amount of furfural cor- 
responding to 7.76 per cent of the weight of the original cobs. The method 
consists essentially in heating the cobs under pressure for a short time with 
hot water. When the pressure is released an amount of furfural corresponding 
to about 2.8 per cent of the weight of the cobs is blown off, together with a cer- 
tain amount of water. The crude cellulose residue Is then filtered and pressed, 
and the filtrate, which contains a considerable amount of soluble carbohydrates, 
is heated with water under pre8.sure, thus causing hydrolysis and the formation 
of a further amount of furfural. This process is considered superior to the 
process previously described (E. S. R., 45. p. .510) in that the tiim* necessary 
for handling a given amount of cobs is shortened, the cellulose is saved, and 
water in place of acid is used for the hydrolysis. 

It is tliought that the method can also be applied to the iwparatiou of fur- 
fural from cornhusks, cornstalks, and bagasse, and probably from other plant 
materials rich in pentosans. 


METEOROLOGY. 

Handbook of meteorology, .7, W. Redway (New York: John Wiley cf 
/ac., J921, pp. flys. 61 ). — This was prepar(‘(l as a textbook “for the use 

of cooperative observers and for the instruction of students in meteorology and 
aeronautics. It is essentially a laboratory manual.” It is divided into two 
parts, the first part being niuiuJy an elementary synopsis of the general princi- 
ples of air science; the second, whleli is specifically designed for the use of 
coojwrative observers and students, deseril)eR the instriiraeuts used in meteor- 
ology and the construction and care of them. The first part contains a chapter 
on the dust content of the air, which summarizes in part the researches of 
the autlior in this field. An appendix gives conversion and other useful tables. 

The significance of cirrus in forecasting weather, I*. K<'Herescitkwsky 
and P. Wehri.^: (Compt, limJ, Acad, S(H, [Parus], 174 (1922), No. 5. pp. 3Lh 
316, fig. 1; ahn, in Rev, [Paris], 60 (1922), No. 4^ p. i,17).--This article 
completes the concej>t of cloud systems previously noted (E. S. R., 45, p. 418). 
and further discusses the relation of cirrus thereto, stating that the presence 
of cirrus is an indication of the proximity of a cloud system, but does not neces- 
sarily signify what part of the sy.stem is likely to pass a given station. For 
this puri)OHe it Is indisijensable for the meteorologist to have synoptic charts, 
hy means of which he can determine the position with relation to the station of 
the cloud system as well as the direction and velocity of its movement. 

[Meteorological observations in Trinidadi and Tobago] (Trinidad and 
Tohago Hpts. Dept. Agr., 1919-1920, pp. 76-84 ). — Tables are given which record 
observations on pressure, temperature, rainfall, and humidity at the Botanic 
Gardens and other idaces in Trinidad and Tobago. The records given of rain- 
fall at the Royal Botanic Gardens, Port-of-Spaln, Trinidad, cover the period 
from 1862 to 1920, inclusive. The records of temperature and pressure at thla 
place cover the period 1888-1920, 

Meteorological observations, 1920, P. Nelson (Onam Sta. Rpt. 1920, pp. 
77-79 ). — ^Observations on pressure, temperature, rainfall, and velocity and direc- 
tion of the wind are summarized for the year ended June 30. 1920. The 
weather conditions during the year were normal except for rather excessive 
rainfall In August and September. The mean temperature of the year was 
81.76® F.; the maximum temperature, 99.5® February 3; the minimum, 73“ 
May 6 and 6. The total precipitation was 90,89 in. 



712 


EXPEBIMEKT STATION BEOOED, 


[Vol.46 


[The drought of 1921 at Kew], W. B. Tubbill et At. {Roy- BoL Oard. 
Kew, Bui Miso- Inform-, No- 1 {19^2), pp- 1-U )- — ^Thls drought is stated to have 
been “ unprecedented In the memory of living man/’ the rainfall for the year 
being far below the average. It was most unfavorable for the cultivation of 
hardy trees and shrubs.” As a result of deficient rainfall, the flow of the 
Thames was greatly reduced, and the water secured from it for the Irrigation of 
the gardens contained an abnormal and injurious amount of saline matter. 

On the climatology of Morocco, L. Gbntil (Compt- Rend- Acad- 8ci, 
[Paris], 174 (1922), No- 5, pp. Sll-SlS; ahs. in Rev. 8ci- [Paris], 69 {1922), No. 
4- p- 1S5)- — This article reports results of a study of the rather limited data on 
the climate of Morocco with reference to its infiuence on the morphology of the 
soil and on the distribution of plants and floral associations. Interesting rela- 
tionships of winds and of reliefs to the geobotanic characterlti(*s of the region 
are also brought out. The sources of climatological data are cited. 

SOILS— FEETIIIZERS. 

Analyses of soils of Meriwether County, W. A. Worsham, jr., D. D. Long, 
L. M. Career, M. W. Lowry, and W. O. Collins {Oa. Ayr. Col. Bui. 228 {1921), 
pp. 40, pi- 1, fiy- i).— -This supplements the report of the soil survey made in 
cooperation with the U. S. D. A. Bureau of Soils (E. S. It., 38, p. 718). It pre- 
sents and discusses analyses of the n'presentative soil types of the county, of 
which more than 85 per cent are of residual origin. 

The analyses indicate that, with the exception of small and comparatively 
unimportant areas of fine sandy loam and gravelly loam, the soils are w^ell sup- 
plied with potash, but that practically all of the upland soils are deficient in 
phosphoric acid and nitrogen, especially the light sandy typ€»s. The use of lime 
is also necessary in certain cases. While deep plowing and subsoiling appear 
to be necessary, it is stated that but little benefit will result from these prac- 
tices unless the supply of organic matter in the soil is maintained and Increased. 

Analyses of soils of Lowndes County, W. A. Worsham, jr., D. D. Long, 
L. M. Carter, M. W. Lowry, and W. O. Collins {Oa. Ayr. Col. Bui, 242 {1921), 
pp. 40, pi- 1, fiys. S)- — This supplements the report of the soil survey made In 
cooperation with the U. S. D. A. Bureau of Soils (E. S. K., 44, p. 211). It 
presents and discusses analyses of the representative soli types of the county. 
The analyses indicate that the soils are uniformly deficient in nitrogen and 
organic matter, phosphoric acid, and potash. Liming is also necessary in 
certain localities. The value of deep plowing on such of the soils of the county 
as have heavy clay subsoils is emphasized. 

Bureau County soils, J. O. Mosier, S. V. Holt, E. Van Alstine, and F. W. 
Garrett {Illinois Bta. Soil Rpt. 20 {1921), pp. 72, pis. 5, figs. 12). — This survey 
deals witli the soils of an area of 653,106 acres in the west central northern 
part of Illinois, and reports analyses and field experiments to determine 
the fertility i*equlrements and crop adaptations of the prevailing types. 
The topography varies from hilly to flat. The county originally contained a 
large area of swamp land, which has recently been drained. 

The soils of the county are grouped as upland prairie, upland timlier, terrace. 
The soil is fairly free from stones and contains relatively large proportions of 
soil is the most extensive type, covering 53.41 per cent of the area. 

Bepresentative Transvaal soils, I— III {Union So- Africa Dept- Ayr, Jour., 
1 (1920), No- 8, pp. 722-727; 2 {1921), No. 2, pp. 17(^176; S (1921), No- 4, PP- 
SS7-S4 ^)- — ^Three reports of the soils of the Transvaal have so far been received. 

|. The Koedoespoort red loam, B. de C. Marchand (pp. 722-727). — ^The Koedoe- 
si^rt loam is a brick red to red-brown sandy clay soil, usually deep and easily 
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cultivated. The shbsoil is usually a brighter red than the surface soil and is 
always stiffer. The typical soil is sedentary. 

Chemical analyses of these soils show that they contain a high percentage 
of iron oxld and alumina. The ferric oxld is usually iu excess, and a com- 
paratively large proportion of it is present in a very finely divided state. The 
soils are deficient in lime and available phosphoric acid and contain average 
percentages of potash and nitrogen. The predominant mechanical fractions in 
soils of this type are clay, sand, and fine sand. 

Fertilizer experiments with maize, beans, and potatoes indicated that the 
application of phosphates is essential for good crop production, and that ni- 
trogenous and potassic fertilizers are of little use. It was also found that 
insoluble phosphates gave the best results in the long run. If superphosphate 
is used lime should also be applied. The Incorporation of organic matter to 
maintain tilth and the supply of soil nitrogen is con^sidered desirable. 

II. Pretoria quartzite sandy soils, B. J. Srnit (pp. 170-170). — ^The quartzite 
soils in the Pretoria District of the Transvaal are red or brown to light gray 
very sandy soils and are derived from the quartzite rocks which consist chiefly 
of quartz grains cemented together with silica. Mechanical analyses showed 
that the soils consist mainly of particles between 0.25 and 1 mm. In diameter. 
Ohemieal analyses showed that these soils are deficient in all tlie essential 
plant nutrients and are considered to belong to the poorest class of soils in 
the Transvaal. They are particularly deficient in nitrogtui and available phos- 
phoric add, and with certain exceptions their potash content Is also very low. 

Plat fertilizer exjieriments witli maize and cowpeas showeil that where cow- 
peas were grown in the first year much better results were obtained in the 
second year with maize than where maize followed maize. 

Tlie general conclusions drawn from these experiments are that the best fer- 
tilizer for quartzite soils is one containing phosphoric acid, and that since the 
soils also require lime, basic slag is the best form in which to apply it. It is 
also concluded that it is more profitable to enrich these soils with nitrogen by 
growing leguminous crops than by applying nitrogenous fertilizers. These 
results were verified by further experiments with wheat. 

III. The Norite Hack turf, B. J. Smit (pp. 337--342 ) ^Results of studies of 
the so-called Norite black turf soil which occurs in the Pretoria, liustenburg, 
I^ydenburg, Middelburg, Marlco, and Waterborg districts are reported. This 
soil Is gray black to blue black In color and is usually over 3 ft. and rarely 
less than 2 ft. deep. There is no apparent marked difference between the sur- 
face soil and that lower down, except that the latter is almost always a shade 
lighter In color and heavier in texture. Below the surface foot the soil is 
classified as a heavy clay. 

Mechanical analyses Indicated that the overwhelming predominance of the 
clay fraction Is the most striking .feature, and that the sand and silt fractions 
are quite subordinate. The percentage of clay varies in the first foot from 39 
to 50, wlUle in the second and third foot it varies from 40 to over 54 per cent. 
The soil is fairly free from stones and contains relatively large proportions of 
carbonates with small limestone nodules visible to the naked eye in the majority 
of cases. 

Chemical analyses showed that the outstanding chemical characteristic of 
this soil is the high proportion of calcium carbonate. The percentages of total 
lime are also high, and the percentages of magnesia are much lower than those 
of lime. These soils are as a rule said to be well supplied with total potash, 
while the reserve of phosphoric acid is decidedly low. It was found in deter- 
mining the availability of the potash and phosphoric acid content that the pro- 
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portion of potash shown as available is depressed to a greailer or less extent 
according to the amount of carbonates pi*esent. The opposite appeared to be 
true in the case of phosphoric acid. While the percentages of nitrogen and 
organic matter in the soil appeared to be low, it did not seem to require a nitro- 
genous fertilizer. 

The opinion is expressed that the only fertilizer which will give profitable 
returns on this soil is one containing phosphates, and that treatment to Improve 
the textural condition should be the first consideration. 

Soils (India [Dept, Agr,'\ Rev, Operations, 1919-20, pp, Jfl-U )* — In a survey 
of the soils of India it has been found that the soils of the Godavari delta in 
Madras indicate a deficiency of nitrogen In 40 per cent of the cases and of 
phosphoric acid in about 25 per cent 

Studies of the carbon-dioxid content of the soil air in the botanical area at 
Pusa showed the i)ercentage of carbon dloxid to be highest in the grassed plat 
and lowest in the cultivated plat 

Studies at Assam on the influence of calcium carbonate on the biochemical 
processes of the soil showed that ammoniflcation and nitrification were very 
much improved. However, no nitrification took place under any conditions 
when the i)ercentage of soil moisture was raised to 23, thus emifiiasizing the 
importance of good drainage. Estimations of sol! nitrogen at Jorhat indicated 
less loss of soil nitrogen from the limed plats by means other than crop 
removals and the activity in limed soil of some nitrogen recuperating agency. 
The great length of time over which an initial application of lime continues to 
influence cropping favorably was also Indicated. Small and more frequent 
lime dressings give better results than large and less frequent di*esslngs. It 
was also found that it does not pay to incorporate lime too deeply for most 
farm crops. 

Studies at Pusa on the nitrification of cow dung, cow urine, and sheepfold 
manure showed that when cow dung was added to the soil in the fresh stnte no 
nitrate accumulation took place, but that when added after storing under either 
aerobic or anaerobic conditions about one-third of its nitrogen was converted 
into nitrate. The urine nitrogen w'as rapidly converted into nitrate in the soil. 
The inhibiting effect of an excess of carbohydrate on nitrification was indicated 
when straw was added with the dung or urine. It was also found that the loss 
of nitrogen in urine during storage can be avoided by storing It under anaerobic 
conditions maintained by covering the urine with a very thin layer of kero- 
sene oil. 

A study of the wide variations in the accumulation of nitrates during the 
decomposition of various oil cakes in Pusa soil led to the conclusion that tliey 
are due to the differences In the relative proportions of carbohydrates and 
nitrogen in the cakes. The oil content had a very slight influence on nitrifica- 
tion, but the addition of such materials as cellulose, filter paper, sawdust, 
starch, cane sugar, and glucose to cakes rich in nitrogtiii retarded the accumu- 
lation of nitrate. In the case of Mahua cake (BasHa Jatifolia) no nitrate was 
found after eight weeks’ Incubation, except when the cake had been previously 
fermented. 

Studies on the nitrogen content of fallowed and cropped soils at Pusa showed 
that the nitrate and organic nitrogen contents of the cropped soils were lower 
than those of the fallowed soils, and the differences were greatest during the 
period of the most active growth of the crop. 

Experiments on the effect of accumulated products of the metabolism of 
Aaotobacter on its nitrogen-fixing power showed that these products apparently 
appredably lower the amount of nitrogen fixation. 
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Boils« G. Briggs ^uam Sia. Rpt 1920, pp, U-iO), — ^The results of general 
soil fertility studies at tlie station are briefly summarized, particular reference 
being made to tests with commercial fertilizers, local fertilizer products, ma- 
nures, and green manures. 

Tillage experiments in 1019, J. Van Oijk (MeJedf. Deli Proefftta, Medan, 
2, sen, No, 11 {1920), pp, 1-12), — Studies on the influence of different depths of 
plowing on white clay tobacco st>lls are reported. The different plats were 
plowed 14 and 20 in. deep (1) one year before planting, (2) one year and one- 
half year before planting, and (3) one-half year l^efore planting. 

The beat results were obtained with tobacco when plowing 20 in. deep a half 
year before planting. There was not a great difference between these results 
and those obtained when plowing 20 in. deep a year before planting and 14 in. 
deep a half year before planting. No conclusions are drawn. 

Soil sterilization for plant house, G. Brtoos {(luam Sta. Rpt, t920, p. 47). — 
The preliminary results of tests of steam sterilization of soil indicated that 
such sterilization will largely control damping-off of plants in plant houses at 
the station and destroy weed seeds. The sterilized soil was loose and showed 
a tendency to dry out quickly, whereas the unsterilized soil ran together and 
held moisture much better. 

Action of acid humus ou biological occurrences in soil and water, H. 
Fischer {Centhl, Baht, [etc.], 2. Aht, 54 (1921), No, 20-2h pp, 
periments are reported which led t(» the conclusion that favorable conditions 
for nitrogen fixation are afforded by the combined action of green plants and 
iilti*ogen-flxing bacteria in neutral and weakly acid media, wdiile under the 
same experinunital conditions the acid humus of upland moor soils will sup- 
press nitrogen fixation. 

Gases which result from the decomposition of Astragalus .sinicus in rice 
fields, I. Onopkba (Bcr, Ohara Imt, Landw, Rorftch,, 1 {1920), No, 5, pp. 557- 
578, pi. 1, flga. S ). — Pot and field exi)eriinents are reported which showed that 
when A. sinicua Is added to rice soils as a green manure great quantities of gas 
result from its decomposition which consist mainly of methane, carbon dioxid, 
nitrogen, and some hydrogen. Hydrogen usually disappears toward the end of 
tlie decomposition process. Often a little oxygen appears, hut this is apparently 
a i)roduct of the assimilation of carbon dioxid by algae. 

When this green manure is used, the gas coming from the subsurface layers 
of rice soils has higher methane and carbon-dioxid contents than that from the 
top layers. The carbon-dioxid content is considerably greater in the subsurface 
layers. The reverse is true lu regard to the nitrogen content. 

It was found tliat the decomposition of A. sinkma is more rapid lu sand soil 
than in loam and clay soils, and that the gas development is more quickly com- 
pleted in sand soil. The decomposition is slowest in clay soils. 

Phosphoric acid in humus sandy soils and in their solutions, C. Brioux 
{Atm. Sci, Agron. Prang, et PArang^re, 6*. »er., 37 {1920), No. 1, pp. SOSO ), — 
A rather general study of the nature of the phosphoric acid in humus sandy 
soils is briefly described. It is concluded that when such soils are enriched by 
intensive cultivation they contain much more soluble phosphoric acid than is 
generally admitted, and frequently sustain appreciable losses of humus and 
phosphoric acid in drainage waters, 

Practicai signiflcance of the organic carbon-nitrogen ratio in soils, .T. W. 

Bead {Boil 8ci„ 12 {1921), No. 6, pp. 491-^95), — Studies conducted at the 
Arkansas Experiment Station on the signiflcance of the organhi earbon-nltrogen 
ratio in its relation to soil productivity are reported. 

Thirty-seven differwit soils were used, of which 10 contained less than 8 per 
cent of organic matter and showed a carbon-nltn)gen ratio which ranged from 



716 


EXPEBIMBNT STATION IlEOORD. 


[Val. 46 


4,51 to 9. The yield in bushels of corn per acre varied frbm 2i to 50 on soils 
whose ratios were 7.74 and 7.73, respectively. The remaining 21 soils, having 
above S per cent of organic matter, showed a variation of from 6.32 to 10.74 in 
the ratio of carbon to nitrogen, and the yield of corn given for each of these ex- 
tremes was 40 and 45 bu., respectively. The ratio for the lowest yield of 
com on the 21 soils, 23 bu. per acre, was 10.57, while that for the highest yield- 
ing soil, 53 bu. per acre, was 8.64. 

It is concluded that soil productivity can not be correlated with the organic 
carbon-nitrogen ratio. 

Nutrient requirements of clover and wheat in solution cultures, J. J. 

Skinneb and F. R. Reid (^oil Soi., 12 U921), No. Jf, pp. 287-299, ftps. 6 ). — Tn a 
contribution from the U. S. Department of Agriculture, studies in aqueous cul- 
ture solutions on the nutrient requirements of clover and wheat and the ratio of 
phosphate, nitrate, and potassium best suited for their growth are reriorted. 

The triangular plan of preparation of solutions was used. In studies with 
young wheat plants, using the c*omplete triangle set of 66 solutions, the better 
growth occurred whtm all thref; nutrient elements phosphate, nitrate, and potash 
were present in the solution. The best growth was obtained in the mixtures 
which contained from 10 to 30 per cent of i)hosi)hate, from 30 to GO per cent of 
nitrate, and from 30 to 60 per cent of potash.' q'he growth In solutions contain- 
ing all three elements was much greater than that in solutions containing two 
elements. 

The cultures producing the maximum ch)ver growth contained a slightly 
higher proportion of potash and a slightly lower proportion of nitrogen than 
the cultures which produced the maximum growth of wheat. The clover ab- 
sorbed a slightly higher ratio of potash than wheat, the difrerenc*e being nat- 
urally more marked in those solutions containing a higher proportion of potash 
and nitrogen than phosphate. The clover required a smaller proxK>rtion of nitro- 
gen than the wheat. Conversely the w'heat absorbed and apparently required for 
its maximum growth a higher ratio of nitrogen than clover. 

These results are taken to indicate that normally clover is a potash-loving 
plant, and that it requires a higher proportion of i)Otash than of nitrogen or of 
phosphate in its metabolism. 

Pot culture experlmcuts, 1020, J. A. Voelckee {Jour. Roy. Ayr. Soc. Eng- 
land, 81 (1920), pp. 267-278, pU. 3; also in Wo&wm Expt, Hta. Rpt. 1920, pp. 
17-28, pis, 3 ), — Studies of the inlluenee of stannous and stannic oxids, chlorids, 
and sulphates on wheat showed that tin as a metal ax>pears to have no direct 
action upon vegetation. Differences shown when using various comi)ounds of 
tin were found to be due to the acid radical and not to the metal. The oxids 
of tin showed no marked influence one way or the oth(*r in amounts up to 
0.1 per cent of tin. The chlorids had a favorable influence in amounts up to 
0.1 per cent of tin as stannous chlorld, but in amounts only up to 0.05 per 
cent of tin as stannic chlorid. The use of 0.1 per cent of tin in the form of 
stannic chlorid was distinctly toxic. Stannous sulphate had no effect when used 
in amounts up to 0.1 per cent of tin, but stannic sulphate iu the amount of 0.1 
per cent of tin was distinctly beneficial. 

Experiments on the action of chromium salts upon barley showed that 
chromium in the forms of chromate or bichromate of potassium is extremely 
toxic. As little as 0.005 per cent of chromium in these forms prevented the 
growth of barley. 

In studies of tbe relative effects of lime and chalk on barley and wheat* It 
was found that lime acted more expeditiously in the neutralization of soli and 
the production of crops than did chalk. A thousand pounds of chalk per acre 
proved as effective as did higher quantities. An investigation of the lime 
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requirement in the eoils at the end of the season after the application of lime 
and chalk showed a striking decrease in all cases. 

Studies on the effects ef ferrous oxlds on wheat, while apparently not giving 
conclusive results, indicated that ferrous oxld containing 0.1 per cent of iron 
was not harmful. When used in an amount containing 0.2 per cent of iron, 
however, it was distinctly Injurious. In general lime was found to remedy 
the injury. 

Studies of the influence of silicates on wheat showed that calcium silicate 
used in amounts up to 4 tons per acre produced a decidedly beneficial effect. 
Magnesium and aluminum silicates had no infiuence. 

Studies of the Influence of sulphur on crops showed no benefit from its use 
on mustard, red clover, and lucern. 

Experiments with fertilizers (South Carolina Sta. Rpt. 1921 ^ pp. 8, 9, 10-lS, 
fig, i). — A more intensive study of the influence of Trona potash and borax on 
the yield of crops (E. S. R., 43, p. 126) showed that borax, when applied under 
corn, cotton, cowpeas, and peanuts on a Cecil clay loam soil, produced very 
marked Injury from all rates of application above 10 lbs. i>er acre. Lime did 
not prevent the injury. 

A test of the sources of iwtash fertilizers at the Pee Dee Substation showed 
that the highest yield of seed cotton was secured with 2 per cent of potash in 
llie form of kainlt, followed in order by 4 per cent of kainit and 4 per cent of 
Trona potash. The highest yield of corn was obtained where no potash was 
used. The next highest yield was obtained with both 2 r)er cent of potassium 
carbonate and 2 per cent of potassium chlorid. 

A comparative test of various sources of phosphorus show ed that acid phos- 
phate gave the best results for both com and cotton. Tennessee rock phos- 
phate and Florida soft rock phosphate alternated for second place for these 
two crops, respectively. 

In a comparative test of nitrogenous fertilizers at the Pee Dee Substation In 
1020 the highest yields of corn were following a mixture of sodium nitrate and 
cyanamid, and the second best witli sodium nitrate alone, wliile both am- 
monium sulphate and ammonium nitrate gave good results. With cotton the 
highest yield was secured with one-fourth sodium nitrate, one-fourth cotton- 
seed meal, and one-half cyanamid, and the second largest yield was secured 
with one-fourth sodium nitrate, one-fourth ammonium sulphate, and one-half 
tankage. At the main station in 3920 the highest yield of cotton was secured 
where cyauamid was used as the nitrogenous fertilizer, care being taken that 
none of the cyanamid touched the leaves of the cotton plant. The second 
highest yield was secured from sodium nitrate, and the third from ammonium 
sulphate. 

A general comparative fertilizer test at the Pee Dee Subsation has indicated 
that the earliest and best yields of cotton have been secured with a well-bal- 
anced fertilizer, and that nitrogen is the first limiting factor on this soil. 
Data from a 2<'year rotation study with cotton and corn at the substation and 
from cooperative fertilizer tests are also briefly reporteii. 

Cyanamid In some fertilizer mixtures, W. S. Landis (Jour, Indus, and 
Engin, Chem,^ H (1922), No. 2, pp, HS-H5), — ^Tbe author disagrees with the 
findings of Harger (E. S. B., 44, p. 421), and describes experiments with samples 
of commercial fertilizers and special fertilizer mixtures from various plants. 
The conclusion is drawn that in the ordinary commercial fertilizer, formulated 
from common fertilizer materials and using cyanamid In the quantities recom- 
mended, there is no danger of transformation of the cyanamid to dicyandiamid 
and consequent loss of the nutrient value of the nitrogen contained. 
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Manufacture of phosphoric acid and phosphates, J. T: Meckstboth 
{Ohenn. and MetaU. Engin,, 26 (1922), No. 2, pp. 77-7P).— This is a brief general 
treatise on the acid decomposition process of the manufacture of phosphates, 
particularly the monocalcium and dicalcium phosphates. 

Briquetting mineral phosphates, W. H. Waogaman, H. W. Bastkewood, 
and T. B. Tubley (Chem, and Metall Engin,, 25 (1921), No. 11, pp. 517-^22, 
figs. 2). — In u contribution from the Bureau of Soils, U. S. D. A., methods 
devised for briquetting mixtures of Florida and Tennessee pliosphates with 
reducing agents sucii as coke, coal, or peat are dt‘scrlbed. 

Utilization of sodium bisulphate in the manufacture of su|>erphosphate, 
G. UiANOLi (Oior. Ghitn. Indus, ed Appl., 3 (1921), No. 8, pp. 357-359) .—The 
author draws attention to the large quantities of sodium bisulpliate produced 
during the war, and describes experiments in which raw rock phosphate was 
treated with a mixture consisting of ilve-sixths sulphuric acid and one-sixth 
sodium bi6U]]>hate. 

While this mixture was quite oltec*tive in dissolving the phosphoric acid, it 
was not nearly so elTective as the pure sulpliuric acid. It is concluded that a 
more profitable metlnxl of utilization of the sodium bisulphate would result 
from the refrigeration of an aqueous solution, thus separating the sodium 
sulphate by crystallization and leaving the dilute sulphuric acid in solution. 

Enricliiiig phosphoric acid extracts by means of successive decoinposi- 
tJott of additional phosphorite quantities, 10. Bouko and O. Kokolowa 
(Ztschr. Angew, Chem., 3^ (1921), No. 88, Aufmtz., pp. 548-350; ahs. in Jour. 
8oc. Vhern, Indus., 40 (1921), No. S3, p. 862 A ). — Owing lo the low solubility of 
the phosplioric acid of low-grade Uiissiun phosphate rock in dilute sulphuric 
acid, studies were conducted on the snccc^ssive decomposilion of additional 
quantities of rock with a view to enricldiig the extract. In this work finely 
ground rock and water were treated with an excess of sulphuric acid, filtered, 
and washed twice with water, the filtrate and each wash water being kept sepa- 
rate, A further quantity of rock powder was then added to the filtrate with 
sufficient acid to dissolve it. This was also filtcrad and washed twice, each liquor 
being kept separate. The process was rei)euled five times, after which it was 
found that the mother liquor contained from 25 to 30 per cent of phosphoric 
acid. The next portion of rock was stirred with the first wash water, and so 
on, until a solution sufficiently conwntrated for further treatment was ob- 
tained without evai>oration. The relative i)iirity of the solution was not 
reduced by the successive extractions, tests having shown that the quantity of 
sesquioxlds dissolved by sulpliuric acid does not depend 011 the amount of acid 
usetl but on the actual concentration of the acid in the solution. 

Tetraphospbate as a fertilizer, J. Humo and C. Mkmee (Dept. Landh., Nijv. 
m Handel [Netherlands^, Verlag. Landhomvk. Onderzoek. Rijkslandbouw- 
proefsta., No. 25 (1921), pp. 140-159, pis. S). —Experiments are reixirted which 
showed that tetraphosphate when used in sand cultures under alkaline condi- 
tions gave no hetter results for oats than ground raw phosphate, and wa« 
considerably behind soluble phosphates as a fertilizer. 

In sand cultures under acid conditions tetraphosphate gave good results on 
crops, but these were no better than those given by ground raw phosphates 
and were about the same as those given by soluble phosphates. Out of ex- 
periments on 44 different fields, 31 showed tetraphosphate action. In nine of 
these cases the action was considerably better than that of the natural French 
phofifphates, and aliout the same action was given as by superphosphate. 

These results are taken to Indicate the importance of tetraphosphate as a 
fertiliser, although it is stated that seldom can tetraphosphate displace super- 
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phosphate. The single case in wliich tetraphosphate gave better results than 
superphosphate occurred on very acid soil. 

Grc^ensand as a source of fertilizer potash, K. N. Shueve {Amer. Fert.y 55 
(1921) y No. Hy pp. S5y 36). — I>atn arc reimrted which Indicate that greensand 
occurs very extensively in the oasteni United States and particularly In New 
Jersey, It Is shown that the caustic potash initially formed from the green- 
sand Is very advantageously changed into potassium nitrate and caustic soda. 
It Is concluded that the potassium nitrate, containing two fertilizer ingredients, 
will result in a considerable saving in freight. 

On the discovery of potash in w^est Texas, ,1. A. Udden {('hem. aiul Metnll. 
Engin.y 25 (1921) , No. 26, pp. 1119, 1180). — A i)rief comment is made on the 
nature and extent of the potasli-bearing minerals discovered at considerable 
depths In certain localities of west Texas. Tlie potash-bearing mineral is, in 
almost every case noted, a red s;ilt which is n*ow ladle vod to be poly halite, con- 
taining from 18 to 19 per cent of potash. 

A summary of the evidence obtained on the existence of potash in the locality 
is taken to indicate the correctness of the conclusion that widespread beds of 
potash exist In the region. No information is yet available as to the thickness 
of the beds. 

Lime report, 1020, J. W. Kei-uoug (Pcfin. Dept. Apr. Hul. 353 (1921), pp. 
S3). — This hulletln contains th(‘ results of oflu‘ial analyses of 84 samples of 
limes and limestones, representing 40 different brands, collected for inspet'tion 
In Pennsylvania during 1920. 

The effect of gypsum on soli reaction, L. W. Ekdmax (Soil Sci.. 12 (1921) y 
No. 6, pp. 43S-ii8). — Tial)oralory experiments conduct'd at the Town ExixMduiont 
Station arc roprjrted. 

Gypsum added in amounts of from 100 to 2,000 ll)s. per acre to an acid soil, 
a neutral soil, and a basic soil did rmt increase or correct the ‘.uddity of the 
soil as shown by tlie Tacke Hme-re(|uirement method. Gypsum applied at 
rates of 100, 200, and 500 Ihs. per acre did not raise or lower the hydn>gen-i(Ui 
concentration of the soil as measured by th(‘ hydrogtai eUndrode. Excessive 
amounts of 1,0(X) and 2,0(K1 lbs. of gypsum i»er acre showed incrtnises In acidity 
by the hydrogen electrode amounting to 0.21 pH and 0.28 pH, rcvspectively, 
for the acid soil studied, 0.14 pH and 0.27 pll, respectively, for the neutral 
soil studied, and 0.09 pH and 0.12 pll, respectively, for the basic soil. Gypsum 
applied at the rate of 500 lbs. per acre to a neutral soil made to vary in degrees 
of acidity by additions of hydroehlorle acid and calcium carbonate had no effect 
on the hydn)gen-Ion concentration of the .soil, and did not show sufficient lime 
requirement by the Tacke method to permit of the conclusion that gypsum had 
any effect on acidity. 

The Influence of common salt on the growth, quality, and w'ater utiliza- 
tion of sugar beets, M. Hoffmann (III. Zuvl'rrriibcnhtin, 28 (1921), No. 15-16y 
pp. 151-162). — Several sets of laboratory and field studies on the influence of 
common salt on the growth, quality, and water utilization of sugar beets as 
compared with results from pure sodium chlorid, Glauber salt, sodium nitrate, 
and calcium chlorid are reported. 

Common salt and generally most sodium salts increased the quantity and 
quality of the sugar-beet crop on both light and heavy soils where only light 
potash applications had been made and heavy sodium fertilization was prac- 
ticed. Glauber salt and sodium nitrate gave better results than calcium 
chlorid. This is taken to indicate that it Is the sodium of the common salt and 
not the chlorin which favorably influences the growth of crops. 

It was found that the use of sodium reduced evaporation and increased the 
water-holding power of the soil. It Is also thought that through an exchange 
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of bases it is capable of rendering certain relatively Insoluble nutritive salts 
more available to plants. When sodium salts were used, the sodium was found 
almost exclusively in the leaves of the plants, where It apparently displaced 
a certain amount of potash. An increase in the sugar content of beets also 
accompanied fertilization with sodium salts. 

Sodium compounds in 1920, E. C. Wells (T/. S. OeoL Survey, Min* Re- 
sources U. iSf., 1920, pt 2, pp* 12S-1S4), — Data on the sales, prices, imports, 
exports, and production of sodium salts in the United States for the year 1920 
are presented. It is shown that during 1920, 2,961,038,080 lbs, of sodium 
nitrate were imported into the United States, while in 1919 the imports 
amounted to 912,932,160 lbs. 

Carbonic acid as a fertilizer, Frenkel {Ann. Chim. Analyt, 2* aer., S 
(1921), No. 7, pp. 201-205). — Experiments are reported in which it was found 
that plants growing in a glass chamber absorbed carbon dloxid rapidly. After 80 
minutes the amount of carbon dioxid in tlie atmosphere decreased from 5.2 to 
2 parts per thousand, and after 50 minutes more to 0.26 part per thousand. 
An atmosphere containing a large proportion of carbon dioxid was found to 
Increase the growth of potatoes and lupines nearly 200 per cent, and beets, 
spinach, and barley showed respective Increases of 15, 00, and 100 per cent. 

Fertilizer experiments with miill, O. IIkuser (Mitt. Ver. Ford. Moorkult. 
Deut. Reiche, 89 (1921), No. 21, pp. 883-385). — ^Mtlll is a composted domestic 
waste composed of ashes, garbage, and other trash, except permanently hard 
objects such as bottles, bricks, and stones. The miill is dumped in large heaps 
an<l composted 'tor as long a.s eight years. After such a i>eriod It becomes a 
reddish-brown crumby to powdery mass having the following average chemical 
composition : Nitrogen 0.278, potash 0.332, lime 12.06, water-soluble potash 
0.242, citrate-soluble phosphoric acid 0.189, and organic matter 4.98 per cent. 
The reaction is weakly alkaline. 

Experiments with miill on a well-decomposeii lowland moor soil rich In nitro- 
gen, growing hemp and potatoes, showed that the mttll caused a distinct In- 
crease In yield. This was more evident in the case of hemp than in the case 
of potatoes. 

AGEICULTUEAL BOTANY. 

Fundamentals of plant culture and ftsh culture, H. Fischer {N aturuHssen- 
schaftliche Grvndlagen des PflanzenJ>aues und dcr Teichwirtschaft. Stutt- 
gart: Eugen Ulmer, 1920, pp. XII ^211, figs. 21). — This little book deals prin- 
cipally with climate, soil, and plant in their interrelationships as bearing upon 
tlie questions of organic production, and is Intended for use in agriculture, 
forestry, and pisciculture, also in physiological and biological study. The list 
which is given of related literature includes contributions by about 70 authors. 

Influence of climatic factors on the distribution of epiphytes on tree 
trunks in Java, P. Van Oye (Rev. Odn. Bot., 33 (1921), No. 387, pp. 161-176, 
figs. 15). — A study detailed as made in the Dutch East Indies shows that the 
dlstribntion of epiphytes on tree trunks there is due chiefly to the climatic 
factors, illumination and moisture. 

Thermal conditions in the soil under the influence of local vegetation, 
B, and A. Gain (Rev. Gdn. Dot., 32 (1920), No. 376, pp. 161-164). — Observations 
noted are considered to show that vegetation may, by influencing unequally In- 
solation and evaporation, determine differences in biological reactions In the 
4ioil, producing results of agricultural importance. 

Production of a new daffodil by the action of marine climate, L. Danus. 
(Rev. Gdn. Bot, 33 (1921), Nos. 388, pp. 225-237, pis. 3, figs. 3; 389, pp. 313-337, 
figs. 8; 390, pp. 357-371, figs. 3; 391, pp. 420-433, fig. 1).—Xn account is given 
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•of the determination in Aspliodelus luteus, under the influence of a marine 
climate, of progressive modification of this species, resulting in a form re- 
garded by experienced botanists as a new species, very distinct as to morpho- 
logical and physiological characters and accordingly named A, luteoides. This 
is regarded as the first authentic example of so clear a differentiation under 
the influence of marine climate, which factor is thought to have acted alone 
to produce the permanent changes heu-e noted. 

Bud variations in trees and shrubs as a cause of decadence in varieties, 
A. CiJEVAUKR (Compt. Rend. Acad. [Pam], Jlfl (1020), No. 21, pp. 1011-- 
1014 ). — The author claims to show that hud variation is a cause of decadence in 
improved varieties of plants propagated for a long period asexually. 

The influence of scnescc^nce of germinal colls on the numerical relations 
of segregating hybrids, C. CoiUiENS (Noturwisseiischaften, 9 (1921), No, 18, pp. 
SlSSt5). — Ago of pollen upi)cars to make some difference in the ratios of tlie 
descendants produced by the crossing of IJ poscpainus niger mrdius and H. niger 
pallid us. 

Interspecific hybrids in Crepls. — I, Crepis capillarisXC. tectorurn, E. B. 

BAnccM^K and .T. L. (Collins (Nail. Acad. iici. Proc., 6 (1920), No. 11, pp. 670- 
67S). — ^This js a more condensed account than that of the same or closely related 
work prevloiisly noted (K. S. U., 40, p. 223). 

Tlie uiiuMial htdiavior note<l in the hybrids (all of which failed to pass the 
cotjledon stag(*) may be due to wiiat is chara<‘torized as a most unusual terato- 
logical condition of tlie tissiie systems and of the cells. Those were In a chaotic 
condition ^^he^e order and continuity should he expected. In order to obtain 
further information on certain phases of the prohleins involved, trial crosses 
wen» begun with 30 species of Ch’epis to test their chromosome relationships. 

The liinnaenn concept of pearl millet, A. Chase (Awrr. Jour. Bot., 8 
(1921), No, 1, pp. 4^-4^9), — The author presents the results of an analysis of the 
Ijinniiean terms involve<l in the naming of p(‘arl millet, discussing the apparent 
causes of the lack of correspondence or of ju’ccision observed. 

The ideutiflcatioii of Berhcrls aquifoliuin and B. repens, C. V. Piper 
(XL B. Nail, Mus., Conirib. V. Natl. Itvrharium, 20 (1922), pi. 11, pp. 
XU-\-4^7-4 o 1, pis. 3), —The author presents evidence regarding the identifica- 
tion of two north western species of Berberis. 

New plants from Cvuatcmala and Honduras, S. F. Blake (U. SI. Natl. Mus., 
Contrih. V. iS. Nail. Jlcrbanuni, 24 (1922), pi, 1, pp. .T-f32, pU. 10, figs. A 
description is giv(m of a number of new species of flowering plants colh'cted 
by an econoinie survey mission to Guatemala and Honduras. 

The modification of vegetative and reproductive functions under some 
varying conditions of metabolism, E. ,T. Kraus (Anier. Jour. Bot,, 7 (1920), 
No. 10, pp, 409-41^) • — fiutlining the various observations and data relied upon 
in both the past and the present to support conchisions regarding the modifi- 
ability of vegetative and of reproductive plant characters by different foods and 
conditions, the author indicates the inevitable complications and the need for 
further investigations. 

Seasonal rhythm and soil awakening, A. Lumi£:re (Rev, Q6n. Bot,, 33 
(1921), No, 398, pp, 546-557, figs, 8). — The author questions the conclusions 
offered by Mfintz ami Gaudechon (E. S. II., 26, p. 722), holding that the so- 
called awakening of the soil in the spring Is due largely to the removal of 
growth-inhibiting substances by percolating water or its neutralization by oxy- 
gen under conditions favoring the entrance of these substances. Further studies 
have been started to test this theory and to throw light upon its probable im- 
portance In connection with culture, germination, and fertility studiea 
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The plant as a symbiotic complex, C. m M^rrtkovsky (Bui 8oc. Sd, Nat 
Guest France, S, ser., 6 (1920), No, 1, pp, 17-^8, figs, i>). — This discussion deals 
with the continuity of chroma tophores, structure in the Oyanophyceae, morpho- 
logical and physiological identities and analogies, phylogeny, independence of 
the nucleus, chroTiiatophorcs in Dlatomaceae, secondary evidences, plastlds, and 
mitochondria. It is considered definitely established that a plant presents essen- 
tially a case of double symbiosis, and an attempt is made to show the desira- 
bility of considering it from this standpoint. 

Influence of reserve material (endosperm) of seeds on the development 
of the embryo. A, TJrbain (Rev. Gdi. Hot, S2 (1920), Nos. 375, pp. 125-139, 
figs. 8; 376, pp. 165-191, figs. 16). — ^The first chapter of this report deals with 
the influence of the endospenn in the development of the embryo. The second 
part notes a morphological study, both internal and external, of adult plants 
experimentally prt)diiced from embryos deprived of endosperm. 

Germinability of new seeds, Penaiffe and Oolle (Jour. Agr. Prat, n. ser., 
86 (192 i). No. 28, pp. 56-58). — Factors influencing percentage of germination of 
seeds as here dealt with include degree of dryness, impermeability, and ma- 
turity. 

Morphology and life history of some Ascomycetes, with special refer- 
ence to the presence and function of spermatia, B. B. Hiocms (Amer. Jour. 
Bot., 7 (1920), No. 10, pp. i85-Wf Pl 5).— This refers chiefly to the 

production of conidia, spermatia, perithecia, and spermogonia by a fungus on 
Fims carica. which is described as a new species under the name Mycosphac- 
rella holleana. 

Recent observations regarding the origin of plastids in phanerogams, 
A. GtTiLLiEBMOND (Rcv. O^n. Bot., 33 (1921), Nos. 391, pp. 401-419, pis. 13, figs. 
5; 592, pp. 449-4^0, figs. 3). — Studies are detailed ns carried out on plastids in 
roots of cucurbit, castor oil plant, bean, pea, and maize, and in various iwrtlons 
of other plants. The origin of plastids is discussed In relation with mito- 
chondrial and other bodies. A bibliography is appended. 

The role of celluloses in plant life. It. W. Thatcuee (Ahs. in Science, n. 
ser., 55 (1922), No. 1412, p. 80). — According to their chemical composition, cellu- 
loses arc classified into three groups, hemicelluloses, normal celluloses, and 
compound celluloses. Hemicelluloses are said to be amon>hous polysuccharlds, 
which are probably reserve carbohydrates deposited In the structural or cell- 
wall materials rather than in storage organs. Normal celluloses are amor- 
phous forms of polysaccharlds having an empirical formula similar to that of 
starch, but exhibiting a fibrous structure Instead of the granular structure 
characteristic of starch. They are said to be true cell-wall, structural mate- 
rial that can be hydroUzed by certain bacteria, but probably have no nutritive 
function in higher plants. The compound celluloses are said to be either 
colloidal complexes or definite chemical compounds of true cellulose with some 
encrusting material which serves to stiffen and harden the cellular structure 
and convert it into wood. They are believed to be among the most inert plant 
compounds, and probably have no rOIe other than that of adding strength and 
stiffness to the stems or other tissues of plants. 

Prussic acid in Juar, [,S. Milugaw] (India {Dept. Agr.l^ Rev. Operations, 
1919-20, pp. 40, 47). — ^The conditions which favor the formation of prussic acid 
in Andropogon sorghum were studied in the laboratory of the agricultural 
chemist, Bihar and Orissa. The records indicate that the humidity of the at- 
mosphere has a much greater effect than soil moisture upon the formation of 
this acid, that dried Juar kept for some time (also the plant in a dying condl- 
jtion) shows no trace of prussic acid, and that plants grown In the i^de 
Ijeontain a slightly higher percentage of the acid than do those grown in the sun. 
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• The Axation of free nitrogen by green plants, F. B. Wann (Amcr, Jour, 
Bot,, 8 (1921), No. i, pp. 1-29, ph 1, fiff, 1), — ^The author states that but little of 
significance has been added recently to the literature as formerly reviewed by 
Schramm (K. S. R., 31, p. 827) regarding the relation of grass-green algae to 
free nitrogen. Though it has come to be very generally accepted, as the result 
of studies here cited, that the Cldorophyceae and the higher plants are not 
able to utilize free nitrogen, the number of species investigated in pure culture 
is regarded as insufficient, and the culture methods inad^H^uate in some instances. 
Accordingly, he has undertaken experimentation for Uie purpose of extending 
the observations over a larger number of species, grown on a variety of minerjd 
nutrient solutions under culture conditions insuring rapid and vigorous growth. 

It is stated that seven species of grass-green algae exhibited ability to fix 
nitrogen when grown in pure cultures on mineral nutrient agar media contain- 
ing glucose, and with either ammonium nitrate or calcium nitrate as a source 
of nitrogen. The nitrogen fixed was derived from the free nitrogen of the 
atmosphere. The amounts of fixation ranged from 1 to 12.5 mg., representing 
Increases In tlie total nitrogen content of the culture flasks of from 4 to 54 per 
cent. Five of the above-mentioned species were grown on ammonium nitrate 
and calcium nitrate without glucose. Four of these showed slight grow'th luit 
a slight Increase in nitr(»gen. Neither in the presence nor in the absence of 
glucose or of mannite did fixation occur when urc^a, glycoooll, asparagin, or 
ammonium sulphate was supplied as a nitrogen source. 

One siHH’ies exhibited what appears to he a denitrification on media contain- 
ing either aininoninm nitrate or calcium nitrate as nitrogen sources, both in the 
absence of an organic carbon source and in the presence of mannite, the loss in 
nitrogen being from 2.2 to 8.3 mg. per 100 gm. of culture medium. 

Comparative utilization of constituents by Xylarla hypoxylon, C.-L. 
Gatin and M. Molliard {Rci\ O&n. Hot., S2 (1920), No, 377, pp, 216-225), — Col- 
laboration in this work, a preliminary account of which has been reported 
(E. S. K„ 24, p. 431), having been terminated by the death of Gatin, the sur- 
viving author submits the data so far as obtained. 

Metachroniatin and tannic compounds in vacuoles, P. Dancikard (Cnmpt, 
Rend, Acad, Sci, 171 (1920), No. 21, pp. 1016-1019, fig. /). — A further 

account is given of changes In tannifiTous vacuoles as referred to in a previous 
note (E. S. H., 45. p. 30). 

It is stated that the young vacuoines cHjntain metachroniatin to which is due 
their vital coloration. They have the appearance of chondrlomes, but are dis- 
tinguishable therefrom by their mode of development and by their evident con- 
nection throughout their transformations with the vacuolar system. Impregna- 
tion with tanin is only one of the more important of their modifications. 

Variation of organic acids during anthocyanin pigmentation, E). Kohler 
{Rev, a^n. hot., 33 (1921), Non. $89, pp. 295-315, ffg. 1; 890, pp. $$7-556).— 
In corollas of Cobaca scandem and In leaves of Ampclopsis tiHouspidata the 
formation of anthocyanin w*as found to be correlated with augmentation in 
organic acid content. In buckwheat the formation of anthocyanin was accom- 
panied by a decrease of organic acid. Detailed consideration is given to the 
cases of coloration of organs after their separation from the plant, and to the 
probable bearings of these facts. 

The synthesis of full coloration In phlox, J. P. Kelly (Sc^mtee, n. %er., 55 
(1922), No. H18, p. 245 ). — -In a previous publication (E, S. R., 44, p. 428), the 
author described some of the facts pertaining to the inheritance of flower color 
In Bhlox drurntnondii. Certain Pi purples when self-pollinated have been found 
to give rise to several different types, among them a showy full-colored purple 
102001^22 3 
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or rose type, a lighter type whose color is bright pinkish or light pnrplish, a 
dtisky type of dull magenta color stippled onto the blade giving the flower the 
appearance of a dusty or dirty looking white, and a pure white type. 

The first type has been found to give rise to the second and third types, but 
the second type never gave rise to dusky-colored flowers, nor the plants bearing 
the dusky-colored flowers to the lighter type indicated above. By combining 
the second and third types, type 1, a showy full-colored purple or rose color, 
was produced. These facts are believed to indicate that full or deep colora- 
tion in phlox is due to the presence together of the second and third types, or 
rather to the genes for these two types, which are not allelomorphic. 

New color reactions utllizable In the diagnosis of mycological species, 
J. Bablot {Gompt, Bend. Acad, Sri. J'il {1920), No. 21, pp. 1014-1016 ). — 

The color reactions given by certain fungi, which are named, in connection with 
certain colorants are here designated on the plan indicated by Klincksieck and 
Vallette (K. S. R., 22. p. 662). 

Observations on algae cnltlvated in darkness for eight years, P. A. Dan- 
OEABT) (Cmnpt. Rend. Arad. 8ci. [Paris}, 112 {1921), No. 5, pp. 254-260, figs. 
26 ). — In the favorable medium here described, the algn Scenedesmus acutus has 
lived since January, 1913, and formed chlorophyll continuously without access 
of light. An account Is given of the cell contents and of changes therein. 

Unlike interpretations of Fuller’s scale in determining degree of acidity, 
H. R. Rosen {Science, n. ser., 55 {1922), No. PP- 76, 77).— Attention is 

called to the different interpretations given by animal pathologists and bacte- 
riologists and plant pathologists of Fuller’s scale used in the preparation of 
culture media, and to the desirability that authors state in their publications 
their interpretation of the scale when describing the acidity of media. 

FIELD CEOPS. 

Investigations in dry-land agriculture [at the Huntley, Mont., Reclama- 
tion Project Experiment Farm], A. K. Seamans {U. S. Dept. Agr., Dept. Circ. 
204 {1021), pp. 12-17 ). — ^The yields from small grain in 1920 (E. S. R., 46, 
p. 327) and work with corn (E. S. R., 45, p. 534) have been noted. The average 
acre yields of cereals over a period of years on summer fallow, on disked corn 
land, and after peas, rye. or sweet clover plowed under for green manure, respec- 
tively, were as follows; Winter wheat (6 years) 28.4, 17.2, and 22.8 bu. ; spring 
wheat (7 years) 21.8, 16.6, and 19.9 bu. ; oats (7 years) 49.2, 36.9, and 44.2 bu, ; 
and barley (5 years) 24.9 19.8, and 27.5 bu. Increases by fall plowing over 
luring plowing averaged 1.5 bu. with spring wheat, 1.9 bu. with oats, and 0.8 
bu. with barley. With the exception of flax on fallow, which averaged 12.4 
bu., the several treatments with this crop were not characterized by consider- 
able variation from the 7-year mean in all dry-land plats, 8.7 bu. 

Alfalfa in a rotation after grain for 2 and 3 years produced during the period 
1812 to 1019, Inclusive, an average of 1,214 lbs. of hay per acre for the 2-year-old 
fields and 1,367 lbs. for the 8-year-old fields. Brome grass in a meadow rotation 
after grain gave 7-year averages of 623, 738, and 493 lbs. of hay per acre on 
1-, 2-, and S-year-old plats, respectively. 

[Field crops work on the HtUitley, Mont., Reclamation Project Expert* 
ment Farm in 1920], D. Hansen (U. B. Dept, Agr,, Dept, Oirc. 204 (1921), 
pp, 9-‘12, fig. 1). — ^Bxi>eriments with field crops are reported in continuation of 
earlier work (E. S* R., 44, p. 732)^) 

The maximum yields in the crop rotation experiments under irrigation were 
usually shown in the rotations including alfalfa or manure, while the least 
returns were given under continuous cropping or in the shorter rotations. 
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Potatoes following oats, manured, produced an average acre yield of 224.6 bu. ; 
after oats, unraanured, 161.2 bu. ; after alfalfa, 144.1 bu. ; following sugar beets, 
116.6 bu. ; and cropped continuously, 100.3 bu. Oats produced tbeir highest 
yields In rotations where oats followed a cultivated crop and in which either 
alfalfa or manure or both were included. The highest yield of sugar beets, 
10.83 tons, occurred In a six-year rotation of three years of alfalfa, followed 
by com, flax, and beets. 

Results to date recommend Northwestern Dent corn for both silage and grain. 
Although Mammoth Black Russian sunflowers gave from 24 to 35 tons per acre 
during the years 1917 to 1020, inclusive, the silage made from this crop was 
not of good qualilty and was not relished by stock, contrary to results obtained 
in otlier parts of the State. An investigation of the failure to secure good 
sunflower silage at this station has been noted (K. S. R., 45, x>. 871). 

[Report of fleld crops work in South Carolina] (Kowth Carolina llpt, 
1921 y pp, 6-8y 9y IfS y Jfl y fio . 7). — Scod corn from productive stalks which had 
been fertilized witli pollen from barren stalks produced fruitful and barren 
stalks In the proportion of 1 : 2.34. In the previous year a ratio of 1 : 3.38 
was secured similarly. Varieties of field crops outstanding in tests at this 
station included Wannamaker-Cleveland cotton, Deltatype Webber, a long- 
staple variety, Douthit corn, Alabama Bluestem wheat, and Bancroft oats. 

Phosphoric acid alone did not increase the yield of Irish potatoes at the 
Coast Substation, whereas with the further addition of potash an increase of 
22 bu. per acre occurred. The highest yield was obtained from a complete 
fertilizer in which the nitrogen was in the form of equivalent amounts of 
blood, nitrate of soda, and cottonseed meal. As sources of nitrogen, blood, 
nitrate of soda, and cottonseed meal were effective In the order named. 

The results of variety trials at the Pee Dee Substation are said to coincide 
with those at the station, indicating that the soil was not an important factor 
in causing variety superii)rity within the same crop. Applying all the potash 
in the fertilizer 30 days after planting cotton gave maximum yields of 1,530 lbs. 
of seed cotton per acre, and application of the potash before planting followed 
in effectiveness with 1,380 lbs. Breeding work with cotton, corn, sweet potatoes, 
and peanuts in cooperation with the U. S. Department of Agriculture is also 
noted. 

[Report of agronomic work at the Guam Station, 1920], G. Bbigos 
(Guam 8ta. Rpt. 1920y pp. 16-Siy S5-39y ^O-P/y 2y figs. 2 ). — Experiments with 
field crops are reported along the same general lines as heretofore (E. S. R., 45, 
p. 33). 

Detailed information concerning tests with Para and Paspalum grasses has 
been noted (E. S. R., 46, p. 440). The cost per acre of planting Para grass was 
as follows: Broadcasting the stalks, t$3; planting the stalks in furrows 3 ft. 
apart, $3.60; planting stalks 30 to 36 In. each way, $7.20; planting the roots 
30 to 86 in. each way, $9.80 ; and planting roots 3 to 5 ft. apart in furrows, $10. 
Paspalum cost from $15 to $50 an acre, according to location and labor required 
to clear and prepare tlie land. Tests indicated that Para pastures grown by 
planting stalk cuttings will stand much more grazing than pastures started by 
strewing the ground with the cuttings. Johnson grass Is said to be a greater 
pest In Guam than In the southern United States, because of the lack of cold 
weather to check Its growth. Notes are Included on Guinea grass, Guatemala 
grass, Sudan grass, and Japanese cane. 

Yellow mllo with 83,8 tons and white milo with 23.1 tons gave the highest 
yields of gre^ forage of the grain sorghums on newly broken land, while feterlta 
with 42.9 bu. and Dwarf hegari with 40.5 bu. led in grain yields. On old land, 
Dwarf hegari with 101.3 bu, gave twice as much grain as feterlta, the next 
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highest, and also produced the most forage, 20 tons. Broom corn on new ground 
yielded R7.8 hu. of seed and 8.5 tons of green fodder with a very poor quality of 
brush. The Amber varieties gave the best results in all tests with sweet 
sorghums and seem well adapted to local conditions. 

Cowpeas, velvet beaus, and Jack beans were successfully grown in the citrus 
orchard as cover crops. The velvet bean is considered the most efficient, but in 
the orchard or plantation it must be cut back or It will climb the trees. The 
dense growth of patani bean vines kept down the underbrush, grass, and weeds 
most satisfactorily In a cocon\it plantation. New Era cowpea gave the highest 
yield of seed and Brabham the highest forage yield. Yokohama, a medium ma- 
turing variety, made the highest production of seed in tests of velvet beans. 
Notes are given on pigeon peas, patani beans, peanuts, mungo beans, and bur 
clover, and variety tests of small beans, native beans, and soy beans are de- 
scribed. 

Root crops tested and described include taro, cassava, arrowroot, edible cunna, 
and sweet potatoes. Acre yields obtained amounted to 3,315 lbs. with Pncencia 
taro, 4,162 to 15,631 lbs. with cassava, 3,123 with arrowroot, 1,025 lbs, with canna, 
and 61.7 bu. with Amarillo sweet potatoes. 

Cleveland and Exx)ress led the cotton varieties tested. 

Corn tests dealing with rates of planting, varieties, and breeding work were 
conducted during the year. Plantings at rates of 2 and 3 stalks per hill gave 
58 and 54.1 bu., respectively, per acre, while yields ranging from 30.4 to 33.2 
bu. were secured from 1, 4, 5, and C stalk rates. Measurements of stalks of 
corn selected through 10 generations for early maturity, uniformity to type, 
and one ear per stalk, and data from stalks from unselected seed throughout 
the Island, resi)ectively, showed averages of G and 7.6 ft for height of stalk, with 
ears 2.5 and 3.8 ft. above gi’ound and weighing 0.5 and 0.33 lb., of 6.5 and 7.4 
nodes below the ear, and of 5.1 and 4.8 nodes above the ear. Apparently, the 
decrease in height of ear from ground is not due so much to a decrease in the 
length of intemodes or a less number of nodes as it i.s to change of position of 
the ears upon the stalks. The size of ear and cob of the selected corn has de- 
creased materially. 

Applications of nitrogen with acid phosphate generally resulted beneficially 
in fertilizer tests with rice. Earlier data were confirmed, apparently indicating 
that sodium nitrate applied alone is more beneficial than in combination, but 
that ammonium sulphate gives much larger returns when applied combined 
with other fertilizers. The rice receiving ammonium sulphate and acid phos- 
phate matured from 3 to 6 daj’s earlier than the other plats. Variety tests are 
also briefly noted. 

[Report of field crops work In Northumberland County, England], D. A. 
(tILchkist {Count if Norlhumh. Ed, Com, But, 3S {VJ2I), pp. 30-38^ pi, 1 ), — 

The continuation of rotation, fertilizer, and variety trials with various field 
crops is reported as heretofore (E, S. U., 44, p. 433). 

In comparisons of fertilizers for meadow hay on a stiff bowlder cl/iy soil 
from 3837 to 1920, inclusive, the annual application of 8 tons of dung has pro- 
duced the most profitable returns and the second highest yield. Sulphate of 
ammonia, either alone or in combination with other minerals, did not give a 
profitable increase. Phosphates in the fonn of basic slag were the most profit- 
able of the artificial fertilizers. The results of feeding trials indicate that 
dung with complete artificials, as well as nitrogenous fertilizers, considerably 
reduces the quality of the hay ; that dung alone is rather beneficial ; and that 
phosphates, especially with the addition of potash, cause a great improvement 
In the quality. Considering both weight and quality of hay, the best results 
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were given by dung alone, slag alone, and slag with muriate of potash in the 
order named. 

Properly cutting the weeds or mowing hay early and close to the ground 
removes practically all thistles In pastures. While salt dressings checked 
yellow rattle very slightly and seriously injured grasses and clovers, moving 
before seed formation completely eliminated the weed. 

(Ueport of field crops work in British Guiana), J. B. Harkiron {Brit, 
Guiana Dept, Bd, a^nd Agr. Rpt, 1919, pp, 4-32). — The progress of experiments 
with sugar cane and rice is described for the period ended with July, 1920, 
and supplementing earlier work (E. S. K., 45, p. r>8). 

The principal varieties of sugar cane in the 1920 crops with their percentages 
of the total area include D 025. 50.9 per cent; T) 145, 7.9; D US, 5.1; B 208, 
4.9; and Bourbon, 4.1 per cent. In a series of trials Iroiu plant cane to .second 
rutewms, D 307, D 118, D 24S, and I) 181 were oiitslaialing with resi>ective 
average acre yields per crop of 20, 22.3, 24.2, and 22.1 tons of cane and with 
2.92, 2.6, 2.55, and 2.32 tons of indicated sugar. W hile (Ire^^n Transparent 
(Saiaiigor) gave 3.09 tons of indicated sugar as plant cane, the lirst ratoon 
yield fell to 1.41 tons and the second ratoon to 0.98 ton, denion.strating the 
unreliability of the variety. 

The average acre yields from plant cane to second ratoons in the rice straw 
mulch series were D 625, 22.7 tons; I> 118, 17.4 tons; and D 1 15, 17.4 tou.s, with 
2.47, 2.17, and 1,78 tons of indieuteil sugar. When these varieti(*s recehed 
dressings of 2<X), 300, 400, and 500 Ihs. of sulphate of annnonia and 975 lbs. of 
nitrate of soda, increases over the unfertilized clie<'k during tlu^ tliree crops 
averaged 3, 7.4, 11.4, 11,7, and 4.5 tons of cane, respectively. straw ap- 

plied at the rate of 25,000 lbs. per acr(‘ resulted in an average yield of 20.8 
tons as comjjared with 17.4 tons from uuimilehcMl cane. Average increases i>er 
crop due to the use of rice straw on the three crops anamnled to 2.5 tons with- 
out fertilizer, 4.3 with potash alone, 2.5 with sulphah' of ammonia alone, 3.8 
with potash and 250 lbs. of sulphate of nnunonia, 9.9 with potash and 450 lbs. of 
sulphate of ammonia, and 4.9 with potasli and nitrate of soda. 

(Field crops work of the Agricultural Kesearch Institute, Pu.sa, 1919— 
1921J, (1. V. IlEcroR and A, and G. I... C. IIowaud (Agr. Research lust, Pusa, 
Bei. Rptft,, 1919-20, pp. 40-33; 1920-21, pp. H-t7, pi. /). — These pages describe 
the continuation of work noted previoii.sly (E S. 11.. 44, p. 099). 

Grassland, U. G. Staim.edon {Ojcford: lAiiv. l^iess, 1921, p, 19), — In this 
paj)er the author coinparc.s pennainait with teiniiorary gras.s and mixtures with 
single species, and discusses improved herliage plants, rotations with grass as 
a pivotal crop, and the management of temporary grass. 

Work with lierbage plants at Aberystwyth, Wales, bus .shown the incoinpatl- 
hiJity of certain si)ecles for growth together — rye grass and (*ocksfoot (orchard 
grass), tall oat grass and eocksfoot, and late-llowering red clover and alsike 
clover being examines of this tendeu<*y. Dilterent specit‘s compared in pure 
plats exhibited dlfl’erent growing i»eri(»ds, and it was iu>t(*d that stock chose 
one species at one date and another at some other time. In Marcli and April 
sheep grazed tall oat grass in preference to iH*arly all other grasRt'.s, while 
Italian rye grass and eocksftKit were preferred to perennial rye grass Ijj April. 
The influence of a previous year’s iminagement on early spring i)roductivity 
was demonstrated where beds of cocksfoot cut oiu^e during 1920 returned over 
twice as much green material during February and April, 1921, as beds cut once 
in 1920 for hay (June) and 7 times afterwards, and four times as niucli as 
beds cut once for hay (May) and cut 10 times afterwards. 

Indigenous forage plants proved far more leafy and producetl more tlliers 
than plants from imported seed. The average number of tillers produced by 
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plants more than one year old was as follows : Red clover, Montgomery 150, * 
Cornish Marl 125, Canadian 68, English late-flowering 50, Chilean 80, and Ital- 
ian 27 ; timothy, native 160, commercial 70 ; tall oat grass, native 130, commer- 
cial 80; and cocksfoot, native 95, commercial 60. Hay from native, American, 
Danish, and French cocksfoot contained 38, 24, 25, and 23 per cent of leaves, 
respectively. The indigenous forms of all the species, except red clover, have 
a general tendency to flower later than the imported, some of the wild cocksfoot 
flowering from 10 to 20 days later. 

[Alfalfa breeding in Sweden], H. Witte {Sveriffes UtsMcafOr, Tidakn, SI 
(1921), No, 5, pp, 185-200 ), — ^The possibilities and purposes of alfalfa breeding 
in Sweden are discussed, and the results of a study of different characters in 
the cross between l)lue-flow(*rod alfalfa (Mediaago sativa) and yellow-flowered 
alfalfa (M, faleata) are reported. The more important fleld tests In different 
countries to determine the value of alfalfa from different sources are reviewed. 
It is reported that alfalfa grown from Hungarian seed is best adapted to mid- 
dle and southern Sweden, the sections of the country to which successful alfalfa 
culture is limited, but the variegated alfalfa, or the hybrid between the blue- 
flow'ered and yellow-flowered types, is also proving of promise and may be of 
value w^here common alfalfa is not sufficiently hardy. 

While common alfalfa is not grown for seed In Sweden, it was observed 
in connection with alfalfa improvement work in progress at Svalbf for several 
years that in the Fi generation of the cross above mentioned plants of a high seed 
yielding cai)acity were produced. It is stated that the two species cross readily, 
and that even without the removal of the stamens cToss-pollination results in 
a higher percentage of hybrids than of individuals arising from self-fertiliza- 
tion. 

A study of the Fi and F* generations showed the Fi to be nearly intermediate, 
having a more spreading growth and more branched shoots than M. 8atk)a, but 
not being so decumbent as M, faleata. The blossom color of the Fi was an In- 
distinct or greenish yellow, with more or less marked greenish violet nerves. 
The pods were distinctly Intermediate In their characters, and the stooliug 
power was not so x>ronouiiced as In M. faleata. but in greater evidence than in 
M, sativa. The aftergrowth of the hybrid was found to be light, hut slightly 
better than that of M. faleata^ and the seed production appeared to be much 
better than that of either parent. 

The F* generation was marked by extensive and complex segregation. In 
some of the plants the stems were longer, in others shorter, than in the parents, 
and while the plants in general were of a spreading type ns in the Fi, individu- 
als with nearly upright stems and others nearly decumbent In form occurred. 
Most of the blossoms w^ere of the color of those in the Fi generation, but other 
colors, such as white, light yellow, brownish violet, violet-blue, and numerous 
shades of these appeared. The pods likewise* were in general like those in the 
Fi, but individuals with pods of the blue-flowered or the yellow-flowered type 
were also observed. The seed setting of the F* plants was relatively ix)or, 
some plants producing no seeds at all, while in some seed production was quite 
marked. One individual plant produced the first year 39.8 gm. of seed, or one- 
eighth the weight of its hay yield. The aftergrowth of the F* plants was gen- 
erally very small. 

An improved method of lucern cultivation in Bihar, A. and G. L. O. How- 
abb (Agr, Research Inst, Pusa, Sci, Hpts,, 1920-21, p, 18, pi, 1 ), — ^Among the 
difficulties met in growing alfalfa in North Bihar are the preservation of the 
crop during the rains and the reduction of the volume of irrigation water 
needed subsequently. During the monsoon, alfalfa ordinarily dies out from 
wilt as a result of poor soil aeration following condolidation of the surface boU* 
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Tlie authors found it possible to preserve the alfalfa crop and to carry it 
through two seasons successfully by growing it on flat beds 3 ft. wide separated 
by irrigation furrows 1 ft. in width. The furrows act as local drains during 
the rains and improve the soil aeration so that the stand survives. The method 
is also used for the production of seed of sanai, patwa^ and Java indigo. 

The effect of fertilizers on the yield and quality of barley varieties, 
J, Ahr and C. Mayb {Untersuchung iiher Diingungsein/lUsse auf Ertrag und 
Odte bei Verschiedenen N eusUchtungen von Oerstensorten. Freising: F, P. 
Datterer d Co,, 1919, pp, 123, pis. 6, flg, 1), — Barley varieties including three 
Weihenstephan selections, Fg II and Pg III, both upper Bavarian strains, 
and Ng IV, a lower Bavarian strain ; two Ackerman selections designated as 
Danubia and Bavaria; and a Franconian barley (HI) were planted in pots 
containing diluvial loam soil, low in humus, and received fertilizer treatments 
of nitrogen, phosphorus, potassium, and calcium alone, applications omitting 
one of each of the first three elements, and comxdete feilllizers wilh and without 
calcium. 

The grain yields and dry matter production showed Fg II and Pg III to 
possess the largest and Ng IV the smallest lime requi remen t.s. Dauubla was 
most sensitive to the use of nitrogen alone and was followed by Bavaria and 
HI, with Fg II affectetl very slightly. Varietal differences were not so obvious 
in the reactions to pliospliorus and potassium alone. 

In tlie average of all fertilizer treatnumts, the grain of HI was highest in 
quality, 1. e., with light starch and low protein content, and that of Ng IV was 
lowest. (Calcium alone, like phosphorus alone, favored (jnality, with HI and 
Danubla affected most in this respect and Ng IV the least. Potassium, alone and 
with phosphorus, depressed the protein content, and nitrogen alone adversely 
affected quality, most in l>unuhia and HI, and least in Ng IV. The protein 
content of large and small kernels was approximately equal In Danubia, slightly 
higher In the smaller kernels of HI, and lower in the smaller kernels of the 
other varieties. Throughout the experiments, the authors noted striking 
tendencies of climatic and growth conditions to mask varietal differences. 

Home-grown and imported red clover seed, K. (1. WicxiANs {Jour. Amer. 
Soc. Agron., 13 {1921), No. 8, pp. 334, 335).- - Results of tests at the New York 
Cornell Station Indicate that red clover from Italian seed winterkills easily 
under New York conditions, and that the use of French seed Is considered of 
doubtful advisability if uative-grown seed can be obtained. 

Correlation between the yields and proliflcness of corn varieties grown 
In Mississippi, H. B. Brown and J. F. O’Kkixy {Mississippi 8ta. Circ. 40 
(1921), pp. 4f 2). — The majority of the leaders in variety tests with corn 

conducted by the station during the past 11 years were prolifics, and varieties 
of this type were indicated as outstanding In tests at other southern stations. 
In trials at the station in 1920 and 1921, the coeffudents of correlation between 
yields and prolificness were 0.534^0.1074 and 0.6436 ±0.0884, respectively. 

Ofllclal report of the World Cotton Conference, 1021 {Manchester, Eng.: 
M'orld Cotton Conf. Exee. Com,, 1921, pp. 99-290, figs. 17). — This comiudses the 
ofilcial report of the proceedings of tlie World Cotton Conference held at Liver- 
pool, June 13-15, and Manchester, June 16-22, 1921. Among the papers presented 
were the following: How Can the Quality of the American Cotton Crop be 
Improved and the Supply Kept Adequate to the Demand? by D. R. Coker; The 
Exploration and Development of New Cotton Fields WMthin the British Empire, 
by W, H. Himbury ; Universal Standards for American Cotton, by W. R. 
Meadows; The Problems of Financing American Cotton, by W. H. Booth; 
Financing Cotton Imports, by J. U. Simpson ; Characteristics of Cotton Required 
by the Spinner and Present Defects in the Raw Material, by W. Howarth ; The 
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Scope of a Research Institute for the CJotton Industry* by A. W. Crossley ; CJot- 
ton Statistics and the International Institute of Agriculture, by U. Ricci; 
The Possibilities with Cotton Crops for Exact Reporting and Forecasting, by 
W, L. Balls; Transportation of Cotton, by A. Watson; and Needed Reforms in 
the Ginning, Baling, and Compressing of Cotton, by A, L. Scott and F. S. 
Blanchard. Appended tabulated statistics show the production, composition, 
distribution, commercial movement, consumption, and prices of the cotton crops 
of the world, the United States, India, and Egypt. 

Report of the synonym committee on the potatoes sent for immunity 
trials to the potato testing station, Ormskirk, Lancashire, 1020, it. N. 
Salaman et al. {NatL Inst. Agr, Hot,, Potato ^pnongm Com, Upt, pp, 

— Tile committee regards “ two ]»otatoes as synonymous not only when 
they present precisely similar mori)boIogi(‘al characters as regards the flower, 
foliage, habit of growth, color of stem, stolon formntitm, size, shape, and color 
of tuber, but also when the two varieties possess identical physiological char- 
acteristics as exhibited by identity of maturity and resistaiice or 8ns(*cptibility 
hi wart disease.'’ This does not necessarily iinjily absolut(‘ly identical origin. 

The synonymous varieties fell into one class comprising present conimercdal 
types such as Up-to-date, Abundance, Great Scot, and King Edward, and Into 
a second class comprising older and more obscure varieties, such ns Cardinal, 
Early Rose, and Nonesuch, no longer found in markets, “ but which linger on 
in the backwaters of the countryside.** Of the 242 variet ies examined, 41 were 
identical with Up-to-date, 20 with Abundance, 17 with British Queen, and 14 
with King Edward. More than one representative of each type c)f the second 
class was seldom found. Tlie varieties were classitled into 42 groups, which 
are tabulated with the origins, brief descriptions, and wart immunity. 

Proposed identifleation key of cane varieties in the Philippines, N. B. 
Menoiola (Sugar Cent, and Planters Neirn, S (1022), No. /, pp. Ki-IH). — A tenta- 
tive key. 

The windrowing of sugar cane (Agr. Pvffcandi Inst. Sci. Hpls., 

(1919-20, p. 39; 1920-21, pp. 23, 24) • — In continuing at Ihisa experiments on tlie 
windrowing of sugar cane (E. S. R., 45, p. 343), small samples of cane with the 
cut ends paraffined were stored in desiccators, and later examination disclosed 
a slight increase in sucrose. Wetting tlie samples after desiccation produced a 
decline in sucrose content similar to that noted in the field at Peshawar. Fur- 
ther research indicated the close connection of internal enzymic activities with 
the transformation of sucrose. In studying the enzym, P. B. Sanyal found the 
usual thymol solution to Ik^ of insufficient toxicity to suppress bacterial activity, 
but that thymolated alcohol was more effective in certain cases. 

How the farmer can save his sweet potatoes, and w^ays of preparing for 
the table, G. W. Cabvee (Alabama Tnskegee Sta. Bui. SS (1922), pp. 5-23, 
fi9* 4)* — Cultural, field, and harvesting practices itivolved in the production of 
sweet potatoes are briefly outlined, with notes on disease control, curing, can- 
ning, and storage. In addition to 31 reeij^es for utilizing sweet potatoes, tlie 
results of limited feeding trials with mules and hogs are briefly noted. 

[Experiments with winter wheat varieties in Sweden, 

I. WAlstedt (Sverigea Utsadeafor. Tidskr., 31 (1921), No. 5, pp. 201-207).— Thei 
results of tests witli winter wheat varieties, including many improved sorts, 
conducted by the Swedish Seed Association in several localities in Ostergfitland 
with varying soil conditions are summarized. The number of test plats ranged 
from 36 in 1914 to 612 in 1920, The data reported are based on the varieties 
under test at least 4 years. The performance of the Individual varieties Is dis- 
cussed, and their important characters are pointed out. 
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Tystofte SmHahvede and Extra Squarehead II gave good yields, but showed a 
comparatively low degree of hardiness. Solvete I and Extra Squarehead II 
proved to be of high disease resistance. Svaldf Saiiinietsvete, a coniinonly 
grown variety used as a standard for comparison with the newer and improved 
varieties, in one series of 15 tests gave an average yield 12.5 per cent and in 
another from 14 to 15 per cent under the average yields of Solvete I. 

The results secured with Solvete II, a cross between Solvete I and Extra 
Squarehead II, indicated that the new variety posses.sed hlgh-jdelding capacity, 
good quality, relative earliness, satisfactory hardiness, and improved strength 
of straw’. The average yield of Solvete II for 1914-1921 was 7.3 per cent above 
the average yield of Solvete 1. Pansarvete II rankwl lirst in yield among the 
varieties tested and show’ed a high degree of resistance to rust, but proved less 
resistant to other wheat diseases and bad tin* added disadvantage of a late 
rii)ening period to make It a suitable variety for a wide range of localities. 

Blrglttavete, a cross between Tystofte SinaabvHle and Extra Squareliead II 
also made at Svalof, showed good yielding <‘apaeity and ranked high in disease 
resistance and in hardiness. 

Improvement of wheat by selection in New Zealand, F. W. Hiloknoouf 
(I n Wheat Production in New Zealand^ E. B. Copi.am>, Auckland, N. Z., Meh 
bourne, and Ijondon: Whitcombe d- Tombs, Ltd., [t()20\, pp. 7.9-.%*, //.(/. 1). — A 
description of the principles of single-head 8ele<'tion, with the details of the 
development and distribution of Hunters A 1 (Red Chaff) by Idncoln College. 

The absorption of moisture by wiieat grain and its relation to the 
humidity of the atmosphere, G. L. SirrroN (Poi/. Soc. RW/. Aust. Jour, and 
Prac., 6 (1919-20), pt. 2, pp. 75-87, ftps. 2). — l>ots of Federation, BunyiiJ, and 
(Comeback varieties of wheat harvested in January were stored in jute grain 
sacks in an oi>en galvanized shed. IVIonthly moisture deferniinations for one 
year W’ere compared with humidity records for one, tw’o, and three week p(»riod8 
precedliig the analyses. The n^sults of the exi>eriment may he summarized as 
follows : 

West Australia wheat as liarvested contains about 4 per cent less moisture 
than is pre8cril>ed for the highest grade American wdieat. Wheat harvested 
regularly, November to January, absorbs moistun^ and gain.s weight until about 
Getober, when the increase amounts to from 5 to G per cent. It then loses mois- 
ture until January, when the percentage increase remains about 2 per cent 
above that when harvested. The existence of constant and definite variations 
in moisture content, betw’oen varieties of different types or between the same 
varieties from different districts, w’as not demonstrated. There is a correlation 
betw’een the moisture content of wdieat after harvest and the relative humidity 
of the air, apparently with the mean of a week in the case of small experimental 
lots, and probably with the moan of about a month with large parcels. 

Moivthly commercial w'eigldugs of wheat sacked in jute and stored in sheds 
with galvanized iron roofs and jute curtains .show’ed an increase in weight 
during the wet winter months and a decrease during the dry months, but in no 
case was the decrease sufficient to bring the weight hack to that of the freshly 
harvested grain. 

Proceedings of the twelfth and thirteenth annual meetings of the Asso- 
ciation of Ofilcial Seed Analysts of North America (Assoc. Off. iS’ccd Anal. 
North Amer. Proo., 12-15 [1919-20}, pp. 7/, fids. Brief r4sum5s of the 
activities of the association during 1919 and 1920 are Included, together with 
papers presented at the twelfth and thirteenth annual meetings. The follow- 
ing were presented at the twelfth meeting : Notes on Germination of Kentucky 
Blue Grass, by C. H. Waldron ; Physiological Problems in Relation to the Ger- 
mination of Seeds, by Q. T. Harrington; Some Modifications of the Vertical 
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Air-blast Separator, by O. A. Stevens and H. D. Long; The Identity of Certain 
Sweet Clover Seed, by £2. C. Dahlberg; Tolerance Limits in Weed Seeds, by 
A. C. Wilson ; and Labeling of B^ield Seeds by Seedsmen, by E. Brown. 

In a paper on The Identidcation of Seed of Italian Alfalfa and Red Clover, 
IT. H. Hillman and H. H. Henry indicate six kinds of Incidental seeds found in 
both alfalfa seed and red clover seed from Italy which, barring insignificant 
exceptions, were not present in seed of these legumes from any other source. 
These seeds with the respective percentage of samples of alfalfa and red clover 
seed which contained them are Jiedyaaruni coronarium^ 10 per cent, 75 per cent; 
Qalega sp., 14, 42 ; TrifoUum ^upinurn^ 54, 89 ; Cephalaria tranaylvanica, 43, 34 ; 
Phalaris sp., 22, 56 ; and Valerianella sp., 4 i)er cent, 21 per cent. 

The results shown in the paper on Color Characteristics of Red Clover Seed, 
by J. R. Dymond, indicate that purple seeds were slightly more prevalent and 
had a higher average weight per 1,000 seed than the yellow in red clover seed 
harvested in Ontario in 1916. The yellow seed gave a higher percentage of 
germination 32 months after harvest and had more hard seeds than the purple. 
Green or immature seeds gave tlie lowest germination, but contained a very 
high proportion of hard or impermeable seed. Brown seeds were low in vital- 
ity and included the smallest amount of hard seeds. 

Among papers presented at the thirteenth annual mooting were The Nature 
and Cause of the Water Sprout Encountered in Germination Testing, by M. T. 
Munn; The Effect of Commercial Blue Blotting i*aper on the Germination of 
Timothy Seed, by G. T. French ; Some CJomparative Data on Temperature of 
Seed Germination, by W. O. Whitcomb; F'urthor Studies of the B'ungus Asso- 
ciates of Germination Tests, by M. T. Munn ; Sclerema and Hardshell, Two 
Types of Hardness of the Bean, by W. O. Gloyer ; Two Methods of Testing Hairy 
Vetch Seed for Purity, by J. S. Jones; A Study of the Variations Occurring in 
Seed Tests and its Relation to the Application of the Tolerance Formula, by 
E. P. Hopkins and M. T. Munn; An Automatic Incubator to Control Variations 
of Temperature, by E. C, Vaughn ; Shall Impermeable Seeds be Counted as a 
Part of the Germination Test? by H. Lunz; and What are State Laboratories 
Doing with Hard Seeds of Legumes and with the Sprouts of I^egumlnous Seeds 
Which Break Off Both Cotyledons? by G. T. French. 

According to the paper on Correlating Ijaborotory Tests of Seed Germination 
with Field Tests, by W. O. Whitcomb, many sain])les of different kinds of seeds 
were tested in the laboratory and double row^s of 100 seeds each were planted in 
the field in preliminary tests at the Montana Experiment Station. The re* 
spectlve laboratory germinations and field germinations of the seeds tested 
were as follows: Wheat, laboratory, 97 per cent, field, 74 per cent; alfalfa, 
71, 24; sweet clover, 50, 17; peas, 90, 67; corn, 90, 70; red clover, 59, 21; and 
flax, 89, 82 per cent. 

HOETICTTLTTOE. 

Experiments with common rock salt, I— III, W. Ritdolfs {Boil 12 
{1921), No. 6 , pp. 449-^474). — ^Tliis is a series of three papers dealing with the 
effect of rock salt on various plants. 

I. Effect on asparagus (pp. 449-456). — Studies were conducted at the New 
Jersey Experiment Stations upon the influence of salt on yield and growth of 
plants. Plats laid out in the middle of two asparagus fields, one 2 and the 
other 11 years old, were top-dressed with 150, 300, and 500 lbs. of rock salt in 
April, 1919, supplementary to liberal fertilization with animal manures. In 
April, 1920, salt was again applied in similar amounts and in connection wiHi 
manures. In the initial season the effect on yield in both fields was instgnUI* 
cant; however, the number of stems per plant was Increased as shown by counts 
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made at the end of the growing season. The 2*year field plants on the 150-, 
80d-, and 500-lb. plats showed respective increases in number of stems over the 
check plants of 2.9, 16.2, and 26.8 per cent, while in the 11-year field correspond- 
ing gains of 2.1, 11.7, and 25.9 per cent were recorded. Incomplete yield records 
in the spring of 1920 indicated an increase in crop due to salt applications, the 
largest increases, 17.1 per cent for the young and 11.7 per cent for the old 
plants, occurring on the plats receiving 600 lbs. of salt. The author, after 
calling attention to the brief duration of the experiments, points out that the 
larger applications of salt evidently directly stimulated growth and yield of 
asparagus. 

II. Eradication of weeds and cleaning of roadsides with salt (pp. 457-470). — 
This paper discusses experiments conducted at New Bruriswick and Riverton 
In 1919 and at Hartford in 1920, in which three kinds of salt were tested as 
mediums for the eradication of weeds and roadside brush. The results indi- 
cated that table salt was less effective tlian rock salt for killing plants. In 
the order named, grape, five-leaved ivy, poison Ivy, wild cherry, hackberry, 
sumac, and sassafras were difficult to kill, many plants surviving applications 
of 8 to 4 tons of salt per acre. Midseason proved to be the most effective time 
for applying salt. 

III. After effects of salt (pp. 471-474). — ^This paper deals with studies con- 
ducted in the summer of 1919 in a cut-over swamp near New Brunswick, In 
which stumps were treated with common rock salt. It was observed that salt 
apparently exerted a stimulating effect on new growth wh(*rever the stumps 
were not severely injured by the original trcnitment. Different r<?sults were 
obtained at Bridgi^ton, where salt applied on and around oak stumps at the 
rate of 4,200, 4,750, and 5,300 lbs. per acre killed from 60 to 70 per cent of the 
stumps and Injured the remainder. Blueberry plants were found to be very 
susceptible to salt lnjui 7 in that all plants were killed upon plats on which 
salt was broadcasted. 

Ifixperinients with fruits and vegetables {South Carolina Sta, Rpi, 1921, 
pp. 40 ). — A report of horticultural activities at the main station and 

substations. 

Variety tests with peaches Indicated that Carman, Hiley. Belle of Georgia, and 
Elberta are of superior merit for commercial planting. The thinning of peaches 
is deemed to be a j)rofltal)le practice in that fruits from thinned trees were 
of larger size, better color, and improved quality. Shiro, Abundance, and Bur- 
bank were satisfactory plum varieties. In a test of 120 varieties of northern 
grapes, Moore Early, laid I e, Delaware, Niagara, and Concord were found of 
particular value for general planting. Among Muscadine varieties, Eden, James, 
Scuppernong, Thomas, and Flowers, listed in order of maturity, proved to 
be of particular value. It is advised that Muscadine varieties be pruned in 
November by removing a few of the larger canes as coiitrashMi with the usual 
cutting back. Among the many muskmelon varieties tested, Emerald Gem, 
Burrell Gem, Jenny Lind, Pollock No. 25, Nutmeg, Extra Early Hackensack, and 
Hackensack were found of value. 

[Horticultural work in Guam], Q. Briqgs (Guam Sta. Kpt. 1920, pp. 49-61, 
62-64, fitt. i ). — Tests with various species of fruit and vegetable plants were 
continued during the year (E. S. R., 45, p. 43). Everbearing strawberries in- 
troduced in February, 1920, made splendid growth and produced some fruit. 
Tests of roselle, including records of yields, Indicatetl that this plant, of use 
in the preparation of sauces and cool beverages, may be grown to advantage on 
the island. Papayas produced from seed grown at Guam for four generations 
were small and of inferior quality. 
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In a propagation tost with several pineapple varieties, suckers proved superior 
to crowns in all instances, producing more vigorous and earlier fruiting plants. 
The value of bone meal as a fertilizer for pineapples is Indicated in a tabulation 
of the yields of two varieties, Smooth Cayenne and Red Ceylon (Thorny), 
treated with several different materials. Cristobal and Hawaiian hybrid to- 
matoes continued to show merit for Guam conditions, particularly when planted 
in September and October. Variety tests with lettuce are also reported. 

The Lacatan banana, yielding good sized bunches of fine quality fruits, is 
deemed the most promising variety for local conditions. In n test of the effect 
of various fertilizers and of grass upon the growth of young ccK*onut trees, re- 
sults of which are shown in tabular form, the best growth w^as obtained on the 
control plat from which Para grass had been removed. Althougli dynamiting 
assisted in loosening the soil between c<K!onut trees, no material advantage could 
be detected in favor of this treatment. The importaiuv of the coconut to Guam 
is indicated by the table showing the amount and value of copra exported 8in(‘e 
lOPO. Recommendations are given whereby, through proper curing practices, 
it Is expected that the quality of copra may be greatly improved and its market 
value enhanced. A tentative copra score card for use in boys’ and girls’ clubs 
is Included. 

Plant breeding activities at Proskau, F. Hehumann ihandw. Jahrb., 56* 
Ergdnsungal). i, pp. J06-1JS, figs. 2 ). — In a study of the coiuparalive 
value of mass and individual plant selection with the Hlnrichs Kisien bean, the 
results greatly favored individual selection. Three consecutive years of mass 
Election begun in 1911 with two lots of seed, one averaging 50 gni. and the other 
40 gm. per 100 individuals, resulted In seeds weighing 50 gin, ami 44 gin. per 100, 
respectively. Furthermore, observations upon the individual plants showed tliat 
neither strain was homozygous for size of seed. Better results were ol)talned in 
a single year of unit plant selection started in 191B with seed of plants fi*oni the 
mass selection experiment. The original beans averaged 55.5 and 30.25 gm. per 
100 seed, and at the end of the lirst season the progeny averaged 52 and 41 gin., 
respectively. 

Interesting results were obtained in pollination studi(*s with the tomato. 
Emasculated blooms openly exposed to wind and insects failed to produce, al- 
though in 29 out of 105 instances there was a partial development of seedless 
fruits. On tlie other hand, normal fruits developed from untreated blossoms 
inclosed in paper sacks. Despite these results, the author concludes that cover- 
ing the blooms is a necessary operation in technical plant breeding studies. Sev- 
eral methods of technique were compared in an effort to determine the effect of 
covering fruits on the number and viability of the resulting seeds. Based on the 
results of a three-year study, the average viability of seed from protected fruits 
was 85 per cent and from unprotected 80 per cent. Furthermore, the number of 
seeds in proportion to fruit was much less in the case of the protected indi- 
viduals. In studies with the I’rince Borghese variety, seed from normally ex- 
posed fruits proved 100 per cent viable, as contrasteii with 53 per cent for nat- 
urally pollinated inclosed fruits, 61 per cent for hand-pollinated inclosed fruits, 
and 74 per cent for fruits inclosed in gauze sacks. Similar variations were 
recorded for the King Humbert variety. In the cold, wet season of 1919, seed 
from paper-inclosed fruits of King Humbert germinated only 6 per cent, while 
those of artiffcially pollinated fruits proved 40 per cent viable. The various re- 
sults are believed to be of value in explaining the poor sets of fruits often ob- 
tained in greenhouses and to emphasize the need of artihclal pollination under 
such conditions. 

In 1913 a single plant was observed among 25 of the Paragon tomato which 
was peculiarly free from leaf roll even into the late fail. Among 10 plants 
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raised from selfod seed of this individual, only 2 showed symptoms of the dis- 
ease. Resistance was apparent in the third generation when plants of the im- 
proved strain were submitted to a severe test by Intcrplanting among those of a 
very susceptible variety, the Schone liOthringerin. 

In a study of the effect of increased soil fertility upon the character of bloom 
of garden stocks, MattJiiolu sp., it was found that abundant manuring for two 
successive generations exerted no appre<*iable cfCcH^t upon the percentage of 
double blossoms in the progeny. 

Report of the experimeiitul work in the Chineslikhind Botanical Garden 
[Poona district) for the years 1916— W. 1U;rns {Bombay Dept. Ayr., 
(Janeshkhind Bot. (Jard., Kirkce, Dpi. Bjpi. Work, 191(i-1920, pp, 11 ). — In this 
biief progress report (K. S. R., 4d, p. 940), data are presented relative to 
various expt*rimen1al a(*t initios during the four years ended 1911>-20. 

Reciprocal crosses made in 1018-10 between the navel orange and the pomelo 
failed to result In any viable see<i. 

No success was attained in an attempt to develop a guava with less seeds by 
interbreeding between several species; however, a superior variety possessing 
relatively few s(‘cm1s was discovered in Hyderabad. Sind. Pruning tests with 
the guava, of wliich data are presented in tabular form, show rather contra- 
dictory results. In the majority of instance.s a greater number of fruits were 
obtained from unpruned trees ; however, those of the pruned trees were larger, 
better colored, and more desirable for marketing purposes. 

An attempt to pro<luc‘e a papaya stock containing a predominance of female 
trees by crossing a p\ire fmiiale with pollen from a t>erfect tree resulted in a 
distribution of sexes in the third generation of 21 stamlnate, 15 pistillate, and 
6 perfect trees. From these results it is (HUicluded that it is ImpOvSslble to fix 
the female character by this method. 

Among American grape varieties Introduced during the period 1013-1015, 
Herbert, Concord, Campbell Early, Niagara, Duchess, Early Victor, and Barry 
have survived, but without showing any promise. 

Alternate bearing of fruit trees, 11. B. Tukey {f^ciener, n. /fcr„ 55 {1022), 
No. UflS, p. 2i1 ). — A brief note containing a quotation* describing a successful 
attempt to change the bearing year of the Baldwin apple by removal of the 
blooms. 

The apple tree, L. H. Baii.ey {New York: MavmilJan Co., 1022, 117, pin. S, 
8). — In this small hook, the first in a proposed series entitled The Open 
Country Books, various phasi\s in the life history and development of an apple 
tree, including budding, grafting, ijruning, repairing, and fruit bud and fruit 
formation are discussed in plain, nontechnical language. 

Studies In apple tree planting, Schindler {Landtr. Jahrb., 55 (1021), 
Eryanzynga}}. i, pp. 25-2S, figs. 3 ). — Depth of planting studies conducted with 
Lord Grosvenor apple tnvs on a light, sandy soil at the Proskau Experiment 
Station Indicated the superior merit of shallow planting, In that at the end of 
six years those trees set with their crowns level with the surface of the soil 
had attained the greatest size, averaging 54.3 in. across the top as compared 
with 38.C in. for the dc'epost set trees. Although the root development of the 
deeply planted trees was also inhibited, a tendency was observed for such 
trees to recuperate, their roots rising vertically toward the surface, and when 
reaching tlie proper level spreading in a normal manner. In this way several 
of the trees had partly recovered from the handicap of deep planting. The 
author believes tliat gi'eater injury would occur with trees planted in heavy 
clay soils. 

•Mag. Hort. 13 (1847), p. 438. 
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Bracini^ apple trees, P. Thayeb {Ohio 8ta. Mo. Bui., 6 (1921), No. 11--12, 
pp. 172-^175, fi^s. 4). — A brief illustrated article containing suggestions relative 
to two methods, namely intertwining of living branches and iron rod bracing, 
for strengthening the frame work of fruit trees, with the object of Increasing 
resistance to storms and extra heavy crops of fruit. 

Pear pruning by the Caldwell method, W. A. Caldwell (Calif. Country- 
mon, 7 (1921), No. 7, pp. 5, 13, 23, fig. 1).—A description of a unique and success- 
ful method of training pear and plum trees wherein the long upright shoots, 
Instead of being cut back, are bent down and tied in a horizontal position. 
As a result, many small shoots appear along the horizontal stem, which in 
turn produce abundant fruit buds, resulting in a greatly increased production 
of fruit 

The effects of fertilizers on the composition of cherries, Kocns (Ixindw. 
Jahrh., 56 (1921), Ergdn^ungsb. 1, pp. 67-^9). — report of studies conducted at 
the Dahlera Station iiertaining to the effect of modifications in fertilizer formulas 
upon the character of cherry fruits. The use of a complete fertilizer contain- 
ing nitrogen, phosphoric acid, potassium, and calcium resulted in a greater 
proportion of flesh, higher sugar content, and a decrease in acids and ash as 
compared with fruits from trees treated with, two similar fertilizers, one lack- 
ing in calcium and the other in potassium. Analyses of the stones, including 
the kernels, from the respective plats showed an increase in fats and albumin 
in response to applications of the complete fertilizer. Much of the data is 
presented in tabular form. 

Grape production and distribution in western Iowa, T. J. Maney (Iowa 
Sta. Bill. 199 (1921), pp. 377-S99, figs. 10). — ^Thls is a detailed study of the grape 
Industry centering about Council Bluffs, Iowa, with particular reference to 
various factors which are deemed fundamental to the success of the enterprise. 
Climate, soil, and topography of the land are said to peculiarly favor grape 
growing, and comparative freedom from serious Insect and fungus pests is 
enjoyed. The Concord comprises 90 per cent of the total acreage, and ripening 
earlier than in the northern grape belt, the crop is readily disposed of before 
the height of the season. The keystone to success has been an association of 
growers, which for several years has effectively handled approximately 90 per 
cent of the commercial crop. Transportation facilities are described as spe- 
cially favorable for the distribution of perishable crops, end on account of 
proximity to an immense consuming territory the future of the industry is 
deemed to be most promising. The average yield per acre ranges from 612 to 
1,000 6-lb. baskets according to the size of the vineyard. The cost of produc- 
tion is estimated at $143.75 per acre and the gross receipts at $261.40, leaving 
a balance of profit of $117.65. With more careful attention to cultural prac- 
tices it is believed that the profits may be materially Increased. 

Viticultural studies at Qeisenheim, Biebmann (Landw. Jahrb., 56 (1921), 
ErgSmungsh. 1, pp. 9-12, IS, 14). — Records taken in June and August upon the 
length and diameter of the new growth of grape vines, set on March 22, May 8, 
and May 31 and pruned to a single stem, indicated the advantage of early 
planting. The greatest number of living plants was also recorded in the lot 
planted on March 22. The value of early disbudding was indicated by the 
increased productivity of vines thinned on May 22 as compared with vines 
similarly treated on June 5, 12, and 19. 

Hultifonnity in the coconut, I. BmniNOH (Dept. Landb., Nijv. en Handel 
IDutoh East Indies}, Meded. Afdeel. Zaadteelt, No. 1 (1920), pp. 20, pis. — 
Oarefnl studies of the coconut revealed the existence of many distinct types 
and forms differing radically in their producing capacities. In addition to de- 
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scriptire data, tabulations are presented relative to the weight of nuts, net 
yield of copra, etc., from eight different types. 

FOBESTEY. 

Manual of the trees of North America (exclusive of Mexico) , 0. S. Sab> 
OKNT {Boston: Houghton^ Mifflm Co,, 1922, 2. ed„ pp, XXVI~\-910, pi 1, figs, 
783), — This enlarged and revised edition (K. S. U., 16, p. 978) Includes repre- 
sentatives of 4 families and 16 genera not appearing in the first edition. 

Little known but commercially important trees of the West Indies, C. D. 
Mell (Bui. Pan Am^r. Union, 54 (1922), No. 2, pp, 149-157, figs. 6).— This paper 
deals with the economic value of three tropical trees, namely, Mamnira amerU 
cana, MoHnga pterygosperma, and Albizzia lebbek. 

American trees in Scotland, J. Sutherland (Jour, Forestry, 20 (1922), 
No. 1, pp. 7 1-74) • — ^Ainong 11 species of American forest trees introduced into 
Scotland, two, Douglas spriicc' and Sitka spruce, have proved of particular 
value as Indicated by growth measuremeiita given for plantations of each 
species. An individual Douglas spruce planted in central Scotland in 1834 had 
attained a height of 115 ft. with a quarter girth content of 573 cu. ft. Brief 
notes are given relative to tlie behavior of the other nine species. A hybrid 
larch (Larix enropaeXL. laptolepsis), described as of rapid, straight growth 
and of singular frmlom from disease, is recoiiuiiended to the attention of 
American foresters. 

Bibliography of the woods of the world, S. J. Record (New Haven, Conn,: 
Author, 1922, pp. 28). — This bibliography, presented in mimeographed form, 
treats particularly of tropical woods. Those si>ecles occurring in the temper- 
ate zone of North America are purposely excluded. 

Descriptions of three new species of Eucalyptus, .T, H. Maiden (Roy. 8oc. 

N. 8. Wales, Jour, and Proc., 54 (1920), pp, 66-73), — As a further contribution 
to the subject (E. S. II., 45, p. 141), technical descriptions are given for three 
newly recognized species of Eucalyptus. 

Correlation in structure between mother and daughter trees of Hevea, 

O. D. La Rue (Arch. Ruhbercult. Nederland. Indie, 5 (1921), No. 12, pp, 567- 
573), — Several progenies consisting of 1.5-year-old Hevea seedlings obtained by 
open pollination of mother trees of known history were carefully studied in an 
attempt to ascertain the relation in form and structure existing between par- 
ent and daughter trees. 

Externally, as great variation was apparent between related seedlings as 
between those from different parents. The bark thickness in the seedlings 
varied from 0.5 to 3 mm. witli a coefficient of correlation between mother and 
daughter trees of 0.366, which figure the author believes to indicate that this 
character is transmitted to a certain degree. There was no apparent correla- 
tion between the number of latex vessel rings of parent and of progeny, leading 
the author to conclude that there is little probability of yield being transmitted 
In the case of open pollination. Controlled breeding with high producing male 
and female parents is deemed to be more likely of success. 

Thinning according to bark investigation on the Government rubber 
estate “ Vada,’* W. Bobilioff and C. A. Gkhlben (Arch. Ruhbercult. Neder- 
land. Indie, 5 (1921), No. 8, pp, 406-445). — In comparing examinations of bark 
with determinations of yield as a means of ascertaining which trees shall be 
thinned from Hevea plantations, bark examination proved the more satisfac- 
tory means, in three instances to one giving the better results. The ratio be- 
tween the yields before and after thinning was 106.4 per cent for bark examined 
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trees and 98.4 pt*r cent for those trees thinned according to yield records, fur- 
ther indicating the real superiority of the bark method. 

Kegeiieration in the heath forests of Finnish liapland* V. T. Aaltonkn 
{Cmmnnn, Inst. Quaest. Forest, Finland, No. 1 {IBm, pp. pis. $9, 

flps. 55). — Reproduction on dry heath soils was observed to be characterized by 
the appearance of a thick stand of seedlings grouped about isolated seed trees. 
In thicker stands of the old trees under conditions of insufficient light, young 
trees were observed to thrive for a short period and then gradually to suc- 
cumb. Observations upon the influence of ground cover led to the conclusion 
that such plants had no particular signitlcance in forest reproduction except 
in hindering seed from penetrating the soil and in competing for nourishment ; 
however, tlie ground cover was found of great value ns an indicator of the 
character of the soil. 

Studies of crown contact showed that the greater the contact the greater the 
suffering on the part of the underlying trees, espeeially on poor soils and in 
older stands. The author, in discussing the comparative importance of in- 
sufficient light and lack of nourishment as a cause of decline in young trees, 
believes the latter factor of greater significance than usually accepted. No 
evidence was obtained to Indicate that reindeer were of much iiiu>ortance in 
preventing reproduction. Studies in the winter of 1917, during the period of 
deep snow% indicated that no serious damage originated from this source, and, 
with the exception of very sandj" types of soil, no injury w^as apparent from 
the alternate freezes and thaws of early spring. A fungus, Phacidium infes- 
tans, was found to cause considerable injury to young Scotch pines. 

First results in the stream How experiment, Wagon Wheel Oap, Colo,, 
C. G. Bates (Jour. Forestry, J9 (19^1), No. i, pp. — A progress report 

covering the period October 1, 1939, to September 20. 1920. relative to an 
experiment initiated in 1910 by the U. S. D. A. Forest Service and Weather 
Bureau for the purpose of determining the effect of forest cover upon the flow 
of streams. The activities previous to July, 1919, were of a preparatory nature 
and were devoted to recording the flows previous to deforestation and to per- 
fecting methods of technique (see p. 779). Actual deforestation was begun 
in July, 1919, and completed in September, 1920. Retiords of flow for the 
different seasons of the exr)eriniental year are presented in tabular form with 
discussion. 

Removal of the forest cover resulted in earlier melting of the snow and in an 
increased rate of di.scharge during the flood period, which extended from April 
8 to July 13, 1920. During the latter half of July the flow of the streaid 
from the denuded area was nearly normal, while in August and September there 
was a slight increase, believed to he due to the effect of rains and the absence 
of trees requiring water in their processes of transpiration. The excess of 
measurable detritus carried away by the stream arising in the deforestated 
area amounted to 125 per cent and was for the most part recorded during the 
period of the flood. 

Damage to forests and other vegetation by smoke, ash, and fumes from 
manufacturing plants in Naugatuck Valley, Conn., J. W. Toumey (Jour. 
Forestry, 19 (FM), No. 4, pp. S67--57S, pis. £).— The vegetation of the Naugatuck 
Valley is believed to have suffered severely as a result of extended manu- 
facturing activities during the recent war. The increase in poisonous gases 
and smoke s(*ems to have been particularly destructive to coniferous species, 
which are noted as on the decline. In the immediate vicinity of factories, 
grass and vegetable gardens were also injured. 

Believing that sulphur dioxid from coal burning plants and sine sulphate 
from brass works were the active agents of injury, the author conducted, in the 
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Bummer of 1920, an experiment to determine tlie effect of excjessive applica- 
tions of flue dust, collected from the chimneys of brass ndlls, upon grass. No 
apparent injury was caused by applications of less than 25 gm. per sq. ft., but 
l)eyond this figure Injury increased until total killing was reached at 200 gin. 
The addition of an equal part of slaked lime prevented injury even when 200 
gin. of flue dust were used, and furthermore, the coniMnation apparently 
stimulated growth even more than when lime was used alone. The author 
concludes that injury to surface rooted vegetation from the dust of brass works 
may be prevented by previous applications of slaked lime. 

Handbook of field and offlco problems in forest mensuration, H. Win- 
KKNWEBDER HiKl E. T. Olark (Ncw York: John Wiley J Sons^ Inc.; Tjondon: 
Chapman & Hall, Lid,, U)22, 2. cd., pp. fly, 1). — ^This is an enlarged and 

revised edition of a previously noted work (B S. 11., 33, p. 298), in which the 
information has been changed to be of use to practical as well as educational 
men. 

The allnement chart method of preparing tree volume tables, D. Bruce 
{Calif, Univ, Puha. Ayr, Sci., 4 (1921), No. 9, pp, 2S3~2i5, fiffs, 3). — An alineinent 
chart Is described which is recommended as suitable for the preparation of tree 
volume tahli‘8, although the form of the equation of a desired table is yet un- 
known. 

Wood-using industries of New York, U. V. Reynolds and R. J. Hoyle (N, Y, 
Col. Forestry, Syracuse Univ., Tech. Pub, 14 (1921), pp, 231, figs, H ). — 
This joint contribution from the New York State College of Forestry and the 
U. S. D. A. Forest Service, in part a revision of an earlier publication bearing 
the same title (B. S. R., 30, p. 536), presents the results of a survey of the 
wood-using industries of New York State conducted during the calendar year 
lOiO. Data are given relative to the comsumption and value of different species 
of domestic and imported woods, including tabulated lists of products and of 
kinds of wood used in their manufacture, A directory of firms is included, 
classified according to the articles produced. The rapid decline in lumber pro- 
duction in New York in recent years is emphasized by a chart showing graphi- 
cally the decrease in lumber cut and in total forest products. 

Research work of the Dominion Forest Service, W. G. Wright (Jour. 
Forestry, 20 (1922), Ko, 1, pp, 02-66). — A paper ilelivored before the forestry 
section of the American Association for the Advancement of Science at Toronto, 
December 27, 1921, presenting a brief outline of official forestry investigations 
in progress in Canada. 

Report on forestry for the year ended June 30, 1921, li. G. Irby (Tas- 
mania Forestry Dept, Hpt. 1921, pp. 11, pis. 4 , figs, 1). — This is the first annual 
report of the Forestry Department, created by an act which became effective 
January 1, 1021. 

DISEASES OF PLANTS. 

Plant pathology: Its status and its outlook, J. II. Faull (Itoy. Soc, 
Canada, Proe, and IVans,, 3. scr., U (1920), Sect. Y, pp. 1-16). — A review of the 
whole development of plant pathologj", with an account of recent losses due to 
certain plant diseases, includes a statement, with discussion, of the problems 
of plant-disease control, namely, sprays and dips, improvement of environ- 
mental conditions, eradication, exclusion, and breeding for resistance, this last 
being regarded as the ideal means for both producer and pathologist. 

Studies on the physiology of some plant pathogenic bacteria (North 
Caroma Sta. Tech. Bui. 20 (1921), pp. 47, fig. i),— Accounts are given of investi- 
gations at the station on the physiology of a number of species of bacteria. 
102001—22- i 
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Solid culture media with a wide range of hydrogen and hydroxyl ion conoen- 
tration, F. A. AVolf and I. V. Shunk (pp. 3-7). — The authors report that agar 
or gelatin media, if cooled before being made acid or alkaline, will Jellify at 
limits far beyond pH concentrations tolerated by microorganisms. The media 
may then be manipulated so as to avoid contamination during the adjustment 
of the reaction and need not be subseauently sterilized. 

Further studies on bacterial blight of soy bean, I. V. Shank and F. A. Wolf 
(pp. 8-13). — ^Attention is called to two papers that have been published on 
bacterial blight of soy bean (E. S. R., 42, p. 352 ; 45, p. 545), in which the dis* 
ease is attributed to Bacterium glydneum and B, sojne. Four strains of the or- 
ganism from Wisconsin and one from North ('arolina have been studied, and 
the comparison made showed that the diseases differ somewhat in appearance. 
These differences are said to be of minor importance and it is consideretl doubt- 
ful whether they could be differentiated with certainty in the field. By the use 
of certain easily operable refinements, it was found that the several strains of 
bacteria pathogenic to soy beans represent two distinct species, B. glydneum 
and B. sojae. Both organisms have been isolated in Wisconsin and proved to 
be pathogenic, but B, sojae alone has been found to be associated with soy 
bean blight in North Carolina. 

Tolerance to acids of certain bacterial plant pathogeneSy F. A. Wolf and 
I. V. Shunk (pp. 14-20). — Cultural studies on the tolerance to acids of the cab- 
bage black rot organism, an organism causing decay of root crops, two causing 
leaf spots of soy bean, and two causing leaf spots of tobacco showed that dif- 
ferent acids of the same hydrogon-lon concentration are not able to exert the 
same influence in inhibiting cell multiplication. Acetic acid was found more 
toxic than any of the other acids employed. A greater pH concentration in 
agar than in bouillon is required to inhibit growth, this difference ranging 
between 0.2 and 0.4 pH with the same organism and the .same acid. 

Thermal death points of some bacterial plant path^>gme8 in relation to reaction 
of the fnedium, F. A. Wolf and A. C. Foster (pp. 21-24). — Studies are reported 
on the hydrogen-ion concentration as related to the tlierraal death point of 
several species of bacteria. The data reported confirmed tlie idea that the 
concentration of hydrogen ions is an agent of great significance In cellular de- 
struction at high temjjeraturcs. 

The fermentative activity of some plant pathogenic bacteria in relatUm to 
hydrogen4on concentration, F. A. Wolf and A. C. Foster (pp. 25-43). — Studies 
wore made of the fermentative activity of Bacillus carotovoms, Bacterium ta- 
bacum, B, angulatum, B. glydneum, B, sojae, and B. campestre as Influenced by 
initial reaction, concentration and kind of carbohydrate, concentration of buffer 
material, and mechanical agitation. All were found to grow at a fairly uniform 
rate over a wide range of initial reaction, and the Initial reaction of cultures of 
these organisms was found to be one of the factors which exerts an influence in 
modifying the final reaction in any given medium. Each organism appeared 
to require a definite concentration of carbohydrate in a given medium if It 
should produce its characteristic final reaction. Fermentable sugars were not 
attacked with equal vigor, since the rate and amount of fermentation vary 
both with the species of organism and the kind of carbohydrate. 

The application of certain recent studies on technic to methods of culture of 
plant pathogenes, F. A* Wolf (pp. 44-47). — ^Attention la called to some recent 
improvements and refinements in technic as regards measurement of acidity, 
fermentation, thermal death point, nitrate reduction, tolerance to acid or alkali, 
and preparation of agar, which the author considers are applicable in culttti*nl 
studies of bacterial plant parasites. 
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• Plant diseases {South Carolina Sta, Rpi, 1921, pp, 17-22, figs, 4 ), — Notes 
are given on studies of cotton anthracnose, angular leaf BX)ot, a new cotton 
disease, and on a plant disease survey carried on by the station. With an- 
thracnose, experiments conducted to determine the effect on the fungus of 
seed treatments and methods of storing the seeds are reported, and it appears 
that different methods of drjdng the seed did not reduce infection to any 
marked extent. Field studies of selections indicated that certain strains of 
varieties commonly Infected with anthracnose were free from disease. 

On the control of angular leaf spot, the former conclusions (E. S. R., 41, 
p. 50) have been contlrni^d. As a result of these investigations, the station 
recommends the delinting of cotton seed with sulphuric acid as a means not 
only for the control of the angular leaf spot, imt also in reducing aidhracnose 
Infection and hastening the gernfination of the seed. 

A cotton disease causing a constriction of the stalk tliat kills the plant at 
the surface of the soil has been Investigated and several fungi isolated, one of 
which seems to he capable of producing the disease on healthy cotton plants. 
This investigation is being continued. 

Plant diseases [In England], It. H. Bifkkn (Jour. Roy. Ayr. Soc. England, 
Si (1920). pp. Tn this portion of the botanist’s report for 1920, it is 

stated that plum vvlthertip seriously crippled many orchards, though con- 
siderable r^'covery was made during the season. Apple mildew api>ears to be 
increasing annnally in prevai(‘nce and severity. Attack on the mildew by 
another fungus ((Heinnoholtoi sp.) did not mnch lessen its capacity for spore 
formation. Destruction of afl‘t*cted .shoots prevents serious effects from the 
mildew. Dtlier fruit disease's re|Kirted were cherry leaf scorch; peach mildew 
and leaf curl; apple scab, bitter rot, and canker; American gooseberry mildew; 
and a dis<^a.se of strawberry plants due to Botrytis in the crowms. 

Bunt infection of Boiu'factor wheat was notesl as l>eing associated in some 
cases with greater length and hK>seness in the ears. Blowing out bunted grains 
from seed w’heat is not adiYiuately x»rotectivc, nor is the copper sulphate treat- 
ment as ordinarily carrje<i out. Mildew was again abundant in wheat and oats. 

Reimrt# sent in related to potato cnrl, corky scab, and blackleg; mangel rust; 
red clover rust and mildew; sainfoin showing clover sickness; pea mildew; 
bean rust; (stock) cabbage heart rot; and forest tn^ rots (mainly Poly- 
porus spp.). 

The phytopath ologi cal service In the Netherlands (Verslag. cn Meded. 
Phytopath, IHcnst Wageningen, No. 13a (1921), pp. 8, pi. 1 ). — An outline is given 
of the organization and activities of the pfiytopathological service for the 
Netherlands, including work with insect i»ests. 

Phytopathological observations [in the Netherlands], I, TI (Verslag. en 
Meded. PhytotHtth, Dienet Wageningen, No. 18 (1921), pp. 20, pi. 1, fig. 1; 
Verslag. en Meded. Plantenziektcnkund. IHrnst M'^ageningen, No. 22 (1921), pp. 
2$, pU. 2, ftge. 6 ). — In this series, short articles are contributed as follows; An 
Obscure Disease of Yew. by I>. Sjderenburg ; Insect Injury to Cattleya, by 
T* A, C. Schoevers; Set^l Treatment for Pnwentlon of Wheat Stinking Smut, 
by C. van den Berg; r\)tato Disease in the South of Holland, by O. A. van 
der Waal and W. B. Verhoeven; Gall Formation in Arabia apim, by T. A. 0. 
Sehoevers ; and Bird liaising In Orchards, by C. Groot. 

Notes on diseases of f^cononilc plants In lndo*China and Slam, O. A. 
ItKXKKmo {PhiUppine Agr., 9 (1921), No. 6-7, pp. 18 1-18S).— The list of fungi 
on economic plants here noted was prepared by the author from his collections 
made in June and July, 1920, during an investigation of citrus diseases. An 
account of the disease of citrus in Indo-China and Siam is not Included, as it 
appears in the article noted on page 746. The diseases here given undoubtedly 
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comprise only a part of the fungi attacking plants, as the investigation was 
made during the extreme dry season. Hosts are arranged alphabetically for 
each country. 

Control of plant diseases In small gardions, I, n iVerslag, m Mede4. 
Plantenziekienkund. Dienat Wageningen, Nos, 19 (1921) ^ pp, 20, pis, S; 21, pp. 
18, pis, S ), — These two communications from the insi)ector of the phytopatholog- 
ical service deal with both plant diseases and Insect enemies and with pro- 
tective measures. The first is concerned mainly with facts appropriate to win- 
ter conditions, the second with such as relate more directly to warmer weather 
(April to October). 

Diseases and disease fungi in Poland and Masurenland* H. Laitbert 
(CentM, Bakt, [c/c.], 2, Alt., 52 (1920), No. 9--12, pp, 23&-2U) — Thin Includes 
an enumeration of plant disease fungi, also of galls and other malformations 
observed during 1915 to 3918 in Poland and Masurenland. 

Diseases of crops [in India], [S. Muxioan] (India [Dept. Agr.l Rev, 
Operations, 1919-20, pp. 4K, 4S ). — A study has been taken up at Pusa and l.s 
expected to continue for several years on Helralnthosporium and allied species 
attacking cereals throughout the country. An allied fungus (Acrothedum sp.), 
parasitic on several grains, has been named A. penniseti. Another species 
(A, lunatum) is common at Pusa on maize and sorghum and is sometimes asso- 
ciated with A, falcatum. Foot rot is here associated most notably with a 
Fusarium. 

Prevention of bunt In wheat, E. S. Salmon and H. Wormald (Jour. Min. 
Agr. [London), 2"t (1921), No. 11, pp. 1018-1021, fig, /). — In 1018 an exception- 
ally severe outbreak of bunt occurred on the variety Red Standard in a field of 
the Southeastern Agricultural College, Wye, Kent. This provided material for 
producing artificially severe outbreaks of bunt for experimental purposes and 
for testing the efTectiveness of fiinglcides. 

Preliminary germination tests showed that 10 per cent copper suli)hate re- 
duced the vitality of seed wheat, rendering such treatment impracticable, and 
after further tests it was decided to employ copper sulphate of not more than 
2.6 per cent strength. The use of formalin has been attended with satisfactory 
results in two years’ field experiments wddeh are described herein. Formalin 
at a strength of 1 : 320, or 1 jfint to 40 gal. w^ater, proved to be as effective in 
bunt control as the 1 ; 240 solution, and is therefore preferred. One gallon of 
solution is suflicient for thorough trentuient of 2 bu. of seed wheat 

Formalin at the strength recommended and copper sulphate solution at 2.5 
per cent show a tendency to reduce slightly the percentage of germination, so 
that treated seed should be sown a little thicker than normal. 

The presoak method of treating seed wheat for bunt, W. M. Cabnb (Apr, 
Qaz, N, 8, Wales, 82 (1921), No. 9, p. 626 ). — In order to test the value of the 
presoak plan recommended by Braun (E. S. 11., 43, p. 844), experiments were 
carried out at Hawkesbury Agricultural C/ollege with Hard Federation wheat 
previously cleared of small, broken, and light seeds. The two dipping solutions 
employed were (1)6 lbs. copper sulphate to 40 gal. water followed by dipping in 
limewater, and (2) 1 lb. formalin to 40 gal. water. Tests were made with these 
solutions by the ordinary and by the presoak method. 

The method employing formalin gave no improvement. Slight improvements 
were found in germination and quickness of germination when the presoak 
method was used with copper sulphate as compared with the ordinary method. 

Owing to the extra work involved in the presoak system, its adoption is not 
considered Justifiable with copper sulphate. The presoak systmn with formalin 
appeared to be detrimental. 
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• Dle*back of chllies in Biliary J. F. Dastub {India Dept. Agr, Mem,, Hot, 
Ser.f 11 {1921), No, 5, pp, 129-144, 2). — The most serious disease of chUles 

{Capaicum annuum and C, frutescena) in Bihar is said to be die-back {Vermicu- 
laria capsid). This causes much crop loss In wet years during late September 
and early October, spreading virulently from fiehl to held, but, in case of plants 
not killed, is checked on the appearance of dry, cold weather, with recovery. 

Plants in shade escape severe infection, as do also those of the late sown crop. 
Infection usually commences at growing jioints or flower buds, causing die-back. 
Infected fruits show spots wh(*n ripe, late maturing fruits being usually free 
from the disease. 

Seeds may become infected, the hyphae appearing in both seed coats and inner 
tissues and if extensive, impairing germination. 

High humidity is a condition of infection and a factor In virulence, especially 
when it rises above 85 per cent In late September. Burgundy mixture is valuable 
as a means of control. 

Wilt of white clover, due to Brachysporium trifolii, Ij. Bonar {Phyto- 
pathology, 10 {1920), No, to, pp. 455-4^/, //</«. 5).— An account is given of a 
peculiar disease condition observed In 1919 by 0. H. Kaulfnian on a plat of 
white clover on a lawn at Takonia Park, D. C. The first noticeable effect of the 
disease was shown in the wilted condition of the attacked clover plants, and 
later all the leaves and petioles of the plants In the affectc<l area became light 
brown In color, as well as shriveled and dry. The disease appeared in spots, 
which spread until the whole lawn be<*aiuo a withered brown mass. 

As a result of studies, the author believes that the disease in question is 
due to a distinct and undescribed fungus, a technical description of which is 
given by Kauffman. 

The biology of Uromyces attacking Trifoliiiins, F. K<jhkt. {Ccnthl. Bakt, 
[cfc.], 2. Aht., 52 {1920), No. 9-12, pp. 215-235, fign, present study deals 

in detail with the biology of U, trifolii, U, trifolii-hyhridi, V. trlfolii-repentia, 
U. flectena, and V. minor, as found on different clovers. 

A preliminary study of the purple leaf sheath spot of corn, Iv. W. Ditr- 
HEI.L {Phytopathology, 10 {1920), No, 11, pp, 4^-¥-k‘), 6»). — This is a detailed 

account of the Investigation previously noted (E. S. R., 44, p. 5412). 

Ameboid bodies associated with Hippeastrum mosaic, 1^. O. Kunkel 
{Bdenee, n. Her., 55 {1922), No. 1412, p. 75). — In a previous publication (E. S. 
R., 46, p. 344) the author described the ocrurn'iice of certain ameboid bodies In 
the cells of corn plants suffering from mosaic disease and suggested that they 
might be of etioh»glcal significance. Further work on mosaic disease has re- 
vealed the presence of similar bodies in the light grenm portions of mosaic 
leaves of //. equeatre, a plant not closely related to corn. 

Investigations on dax diseases, (I. H. PKTiiymtiiwE and H. A. Lafferty 
{Ireland Dept, Agr, and Tech, InMr, Jour., 20 {1920), No. 3, pp. 325-3 i2, 
pis. 6 ). — Up to the present time it has lu'cn found po.ssible to distinguish as 
definite fiax diseases seedling blight {Collet otrichum Hnicolum), browning 
(undetermined fungus), rust {Melampaora Uni), and firing due to the same 
fungus. Yellowing Is a popular name, possibly covering more than one disease, 
but limited for the present to a soniewhat definite malady not yet associated 
with any parasite. The term *‘dead stalks” has been applied to what are 
probably at least three distinct diseases which are being Investigated. 

The report also deals with attacks by the flax flea-beetle (LongiUtrma par* 
vulua) and by dodder {Ouamta epiUnum), 

Black scab In potatoes {Ireland Dept, Agr. and Tech. Instr, Jour., 20 {1920), 
No. St pp. 41 s, -M4)*^Iii^onnatlon is briefly given regarding black scab, Includ- 
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ing names of 4 particularly susceptible potato varieties and of 15 varieties 
which are said to be immune. 

Black scab (wart disease) in the Netherlands {Vet'slag. en Meded, Phyto- 
fmth. Dienst M^ageningen, No, X6a (1921) , pp, IS, pis. J). — An account In English 
is given of black scab or wart disease {ChrysopMpctis mdohiotica) in the 
Netherlands, sliowing five areas to be infected, all in the northeastern part of 
the country. 

This disease, which is said to cause in Holland deformation of the tubers, 
stolons, stems, and low leaves, but not to attack at more tlmu 6 in. above the 
ground, is stated to attack in England even the flower petals. It is stated that 
soil once infected may remain so for 10 years or more. The organism has 
been known to Infect Solanum dulcamara and S. nigrum, but not under natural 
condltiona 

The life history of the organism is outlined, with an account of its ravages 
outside and more particularly in the Netherlands. Apparently, the disease has 
been attacking potatoes in the Netlierlands since 1907. 

Information bearing upon preventive measures includes figures on relative 
resistance and regulations. 

Filosity in potato, S. Mottet {Jour. Agr. Prat., n. 35 {1921), No, 21, 
pp, 414-4W^ — Among the possible factors contributory to the supposedly com- 
plex causation of filosity in potato plantlets are mentioned dryness and heat 
leading to precocious maturity of the tuber, also Phytophthora attack leading 
to early defoliation. Other important factors are briefly discussed. 

Potato spindling sprout, S. Mottet {Jour. Agr. Prat,, n. ser,, 35 {i921). 
No. 18, pp. 349 , 350, fig, i).— Sprout weakness differing in degree as between 
sprouts produced on the same tuber is noted as evidencing Independence in the 
separate sprouts, and presumably also a mere alimeutdry function of the tuber 
as a whole. Such seed tubers, readily escaping attention, are regarded as more 
detrimental than those producing only spindling sprouts. It is estimated that 
each individual of such defective tubers useti for s€»ed may condition a crop 
loss of at least as much as 1 kg., due wholly to this preventable cause. 

Preliminary note on the etiology of potato tipburn, J. Xi. Eyre {Science, 
n. aer,, 55 {1922), No. 1410 , pp, 180, 181). — ^I'he results are given of experiments 
carried on at the Pennsylvania Exi^erimeut Station to determine the etiology 
and specificity of the potato tipburn caused by the feeding of the i>otato leaf- 
hopper {Empoasca rnali). Plants were inoculated with aqueous and alcoholic 
extracts of E. mali and other potato feeding insects, and later subjected to sun- 
light of varied intensity. 

The results obtained from the experiments are held it) show that tipburn of 
potato plants may be produced by the extract made from macerated nymph 
or adult of E. mali and is transmitted by direct inoculation. The active prin- 
ciple of the specific substance is most virulent in the nymphal stage of the 
leafhoig)er, and this 8i)eciflc material is present in diseased leaf tissue after 
Infection by the leafhopper and may be transmitietl to healthy plants by re- 
inoculation. This substance is held to be specific, and it is claimed that the 
disease can not be simulated by inoculation with extracts from or by feeding 
of insects other than E. mali, or by mechanical injury. 

Sunlight was found to be an Important factor in the progress of tipburn after 
Its Inception, but the absence of sunlight did not prevent the occurrence of the 
disease. 

Atttmal and plant diseases of the sugar beet, A. Stift (Cmibl, JBakt, 
[etc.h 2, Aht., 52 (1920), No, P-12, pp. 244-^52).— This contains a rdsomd of 
Importiint information appearing in 1919 on plant enemies^ including nematodes 
and diseases of the sugar beet. 
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• ]Dj«eii«es in tomato seedlingH, G. l\ Dabnkix-Smith (Affr, Oaz. N, 8, Wales, 
32 {1921), No. 8, p. 577). — Lt?af 8rx)t {Heptoria lycopersici) and blight {Phytoph- 
thora sp.) were prevalent in 1920 and up}>eared early In July, 1921. Control 
measureB are indicated. 

Overwintering of spotted wilt of tomatoes, C. O. Hamblin {Ayt\ Oaz. N. 8, 
Wales, 32 {1921), No. 8, p. $47). — Of tomato vines affected with spotted wilt, 
kept under observation throughout the winter, one showed typical wilt symp* 
toms (bronzing of leaves and young shoots). Though the exact method of 
transmission from plant to plant is unknown, it is recommended that all old 
vines be destroyed in early spring. 

Oollar rot of apple trees in the Vakima Valley, J. W. IIotbon {Phyto- 
pathology, 10 {1920), No. II, pp. 40$~486, figs. 15). — general survey of orchards 
in Washington is said to have shown the prevalence of a disease known as 
collar rot or crown rot, and the author gives the results of an investigation 
carried on In the Yakima Valley to determine the cause of tills disease and 
methods for its control. 

The only condition essential for the development of collar rot or cit>wn rot 
appeared to be a iiermaneiit wound of the bark at or near tlie crown of a fruit 
tree, and apparently there was little difference as to the cause of these lesions. 
Attempts were made to isolate definite organisms from the collar cankers, and 
in some cases AmiHlana mcllea, Polysticias versicolor, and Baoillm amyl- 
ovorus were obtained. It is believed that a majority of cankers whose primary 
cause could not b4; definitely dett'rmliied were initiated by the fire-blight organ- 
ism. Other causes, such as gopher injury, injury due to cultivation, frost or 
winter Injury, defective graft union, hardpan root injury, and arsenate of lead 
injury are believed to be restionsible for the initial development of collar 
lesions. 

The author believes that there are at least two Important facpirs at work in 
jireventlng the normal healing of crown lesions, and therefore in promoting the 
characteristic disintegration of tlie tissue known as collar rot. These are the 
presence of the woolly aphis and a saturated condition of the soil, particularly 
if the soil water is charged with alkali .salts. 

The only method of treatment suggested is the cutting out of diseased tissue, 
washing the wounds, disinfecting them, ami leaving them exposed to the air. 
Where Injury is severe wlien it Is discovered, the removal of tlie tree is 
recommended. 

[Grape diseases], L. Uavaz {Prog. Agr. ei Yitie. {Ed. VEst-Centre), 42 
{1921), No. 30, pp. 77-^i^). — Tl»ese notes contain current information regarding 
grape chlorosis, downy mildew in Algeria, conservation of copper acetate, eourt- 
nou^ in Hh^nfinie, and Injury to vines by freeze and hail. 

New remedies for grape downy mildew {Prog, Agr, et Vitic. {Ed. VEst- 
Centre), 42 {1921), No. 15, pp. 350-355). — A note by Villedieii is referred to as 
denying that appreciable fungicidal action is proiluced by copper, and affirming 
that alkalis, notably lime, are effective in tins regard. A formuia pfojiosed 
employs lime at 6 per cent and aluminum sulphate at 1.5 per cent, the prepara- 
tion being carried out as with Bordeaux mixture. 

H, Tudor Is convinced that the efficacy of Bordeaux mixture Is due to the 
drying effect of the lime, which should be somewhat in excess, say 5 : 4. of the 
copper salt. 

Bnnima wilt in the Philippines, H. A. Lke and F. B. Skrbano {Philippim 
Agr. Rev,, 13 (1920), No. 2, pp. 128, 129).— Plants of the Latundan variety of 
banana (Musa sapientum) have been observed to be affected witli banana wilt 
at Los Banos and Calamba in Laguna Province, and at San Luis, Lemery, and 
Taal in Batangas Province. Referring to reported appearances of this dls- 
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ease In places widely separated and in particular to the account by Brandes 
(E. S. H., 43, p. 848), the author states that the study in the Philippines has 
uniformly Isolated a Fusarium, agreeing closely with the description of F, 
cmbense and reproducing the disease symptoms after inoculation. 

The Latundan is the only variety yet found to be susceptible, other varieties 
equally desirable appearing to be resistant. Hesults from inoculations with 
JP. oubense upon tlie abaca plants, which were thought to be susceptible, appear 
to indicate that abaca is resistant to this disease. 

The root disease of the banana in North Queensland, J. F. Ilono worth 
(Queenitland Agr, Jour., H (1920), No. 6, pp. 297-301, figs. 5). — A disease of 
banana in the Cairns district, affecting the roots to such an extent that the 
plants sometimes fall to the ground for lack of anchorage, was found to be 
due to a nematode, supposedly Tylenchm sp. Suggestions looking to its con- 
trol include the use of corrosive sublimate, arsenic, and lime. 

Citrus diseases of the Philippines, southern China, Indo*China, and 
Siam, O. A. Reinkino (Philippine Agr., 9 (1921), No. 6-7, pp. 121-179, pl9. 
H ). — A study of citrus diseases in southern China, Indo-China, and Siam was 
made by the author in collaboration with the Division of Crop Physiology 
and Breeding Investigations of the Bureau of Plant Industry, IJ. S. D. A., and 
a part of the results of this work has been published (E. W. R., 45, p. 647). 
The present discussion is limited to the citrus diseases found In the Philip- 
pines, southeni China, Indo-China, and Siam. The work is divided into six 
main sections, one for each region, one for control irieasures, and a summary 
compiled on the basis of the hosts. A description of the diseases, a discussion 
of the causal organism, and suggestions regarding control measures liroper to 
each are given. As a large number of fungi are parasitic on scales, a list of 
these collected In each country is given. The accounts of diseases found in 
the Philippine Islands and southern China, published in 1918-19, were revised, 
and with corriK'tlons and additions are embodied in the present article. 

Commercial control of citrus scab, J. R. Winston (IJ. <8. Dept. Agr., Dept. 
Ciro. 215 (1922), pp. 8). — Practical directions are given for the commercial con- 
trol of citrus 8<*ah, This disease, which is usually attributed to Clado^porium 
cHri, has been investigatetl, and the author reports that C. eiiri is not the 
cause of the disease, that fungus having l>een confused in the Identltioation of 
the causal organism. The fungus was not found to live over winter on mature 
fruit, but it passes this iierlod on atTeeted leaves. (Cumulative evidence has 
been obtaine<l which shows that citrus scab can be controlled satisfactorily and 
economically by the use of Bordeaux mixture or Bordeaux <dl emulsion, either 
of which is very effective against scab In the iiur8(»ry or In the orchard 
Burgundy mixture is said to be less effective than Bordeaux mixture, and am* 
monlacal copper-carbonate solution and lime-suli>hur solution are much less 
effective. 

Detailed directions are given for the preparation of fungicides, and spray 
calendars are presented for the application of the different treatments sug- 
gested. 

Experiments for the control of Armillarla mellea, W. A. Birmingham and 
W. B. Stokes (Agr. Qaz. N. 8. Walen, 32 (1921), No. 9, pp. 649, d5d).— Experi- 
mentation testing seven different treatments for control of A. mellea on roots 
of orange trees resulted in no important improvement. 

[Brown bast and other diseases ot Hevea brasiiiensis] (Nature ITjmdonh, 
107 (1921), No. 2694t P» 499). — In an account of the exhibits at the Fifth Inter- 
national Rubber Exhibition opened June 8, 1921, at the Royal Agricultural 
Hall, Islington, attention is called to the demonstration of the discovery by 
the botany department of the Iini>erlal College of Science and Tecteology 
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that, in all probability, brown bast, said to be the most serious disease of 
H, braHlienuiSt is essentially a question of phloem necrosis. It had been 
previously shown from the investigation of the anatomy of bur formation 
that the burg result from the inclusion of areas of diseased laticiferous tissue 
in stone cell pockets formed by the activities of wound cambiums. The recent 
work above referred to focuses attention, however, upon the probability that 
tlie disease has its origin In an affection of the sieve tubes (phloem )» the 
symptoms previously described being a secondary development. Another series 
of preparations showed the wound-parasitic action of such fungi as Diplodia, 
Nectrla, and Fusarlum. It was further shown that rubber seed which had 
failed to germinate was also infected with Diplodia, previously known to cause 
a disease of Hevea seedlings. 

Brown bast andl the rubber plant, G. Bryce {Nature [London], lOH {1921)^ 
No. 2707f pp. 81, 82). —Attention Is called to alleged earlier stalcinents than 
those above noted regarding the presence of latex vessels in the core of nodules. 
It Is claimed, however, that nodule formation occurs in many cases other than 
those in which it is merely a secondary symptom of brown bast. 

It is admitted that the occurrence of diseased sieve tubes in brown bast 
tissue, prior to the api)earance of the disease In or adjacent to the latex 
vessels, has not l>een previously recorded. It Is thought tliat if this is corrobo- 
rated It may lead to further advance in our knowledge of this disease. 

Investigations on brown bast, P. K. Keitcitknius {Arrh. Jiuhherculi. Neder- 
land, Indi^, 4 {1920), No, 1, pp, -Tabulation and discussion of experimental 

evidences supix>rt Ute infection as opposed to the pliysiological view in regard 
to the causation of Hevea l)rown bast, tissues affected with this disease yield- 
ing bacteria after lading sterilized externally. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

The age of insects, Z. P. M^pcalf {Jour, Elinha Mitvhell Svi. i^or., 87 (1921), 
No, 1-2, pp, 19-58), — Includes! in this pajier are discussions of the iiuniher of 
insects in the w^orld, inmn't pliysiology, insect psychology, life histories, loss 
mrasioued, benefits incurred, and ecological relations. It is estimated tliat 
ill the year 1921) a loss of $84,750,000 was caus<*d l»y Insects to farm and forest 
<Tops and products in Nortli ('aroliim. 

Insect pests {8outk Carolina 8/a. Hpt, 1921, pp. 29-86, fipft, 2), — ^This is a 
brief statement of the work under way with wire\v(»rm8, tlie r<\l spider, cotton 
or corn root aphis, boll w^eevll, peacli-tree borer, etc., and investigations of 
temperature and moisture In relation to Insect activity. 

In the study of the life history and habits of tlie cotton-root apliis the manner 
in ivhleh ants transfer tlie aphids to the roots of certaiii winter food jdiints, 
such us Ufe-everlastlng or " rabbit tobacco,” was worked out. Tlie result. s of 
these observations of the seasonal food plaids are reporte<i in diagrammatic 
form. Applying these studies to farm practi(*e, it was found that u sucw^ssful 
winter cover crop eliminated the winter food plants from the cotton lields 
and greatly delayed spring recolonization, wliicli, supplemented by freciuent 
early shallow cultivation, reduced the losses from this pest to insignificance. 

The temperature and moisture investigations indicate that successful hilienia- 
tlon depends on the ability of the insect to lose a certain percentage of its body 
weight, ranging from 26 to 8S per cent. In hibernation studies of the boll 
weevil 12 per cent of a total of 19,000 weevils placed in cages emerged in the 
spring of 1921, or the largest percentage known to successfully pass the winter. 
This was due to the unusually mild weather during the winter. 
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[Insect pests in Guam], G. Bkigqs {Quam 8ta, Rpt, pp. 89^ 40, 81, 
€8 ), — ^The leaf folder Maraamia trapesalU is destructive to corn through feeding 
upon the young leaves and appears to be present throughout the year. The 
European corn borer, apparently tlie Insect referred to by FuUaway in the 
report of 1911 (E. S. It., 28, p. 158) as Pyrausta vastatrUv, is present in large 
numbers on the island and also attacks grain sorghum, rice, and other plants. 
It is estimated that fully 50 per cent of the corn crop between the Ylig River 
and Plti was damaged by it in September, 1919, but the crop which followed 
during the dry season was not damaged as much. The corn aphis, AphU 
maidis, badly damages the plants at times, and leaf hoppers are commonly found 
on young corn. 

The injury to rice by the rice bug (Leptocorisa mrioomis) was lessened by 
early planting, and in some cases by clean cultivation In the field surrounding 
the paddies. A borer, thouglit to be the sugar-cane borer HhahdocnetifiiH ob»ouru» 
was discovered in the north and east sides of the island, where It appears to 
have been present for si^me time. A large green walking stick is a source of 
damage to coconut, the leaflets in some instances being so severely damaged 
tliat only the midrib remains. 

Reference is made to injury by Aspidiotus dcsimvior to coconut in Saipan, 
and a menioraudiun by H. E. Crampioii, who visited that isluiul toward the 
close of the fiscal year, is presentetl. From the memoramhim it appears that 
this scale insect reached great proportions in Saipan, probably having been 
introduced from Yap, and by 1910 about 70 iJer <‘ent of the trees liad been killed. 
Conditions have since considerably iuipruvni. l*recautlons are being taken to 
prevent its introduction into Guam, 

[Report on thej entomological branch, S. F. Tolmik (Canada llin, Ayr, 
Rpt., 1920, pp, 105-10H), — This is a statement of work conducted by tlie ento- 
mological branch during tlie year. 

[Report of the] division of entomology, O. I*. Lounsiutky (Vnhm So, Africa 
Dept Ayr, Rpt, 1919-20, pp. S5-3H). — I'his is a brief of the work of the 

division of entomology during the year 1910-20. 

Work of the division of entomology, E. Jakvis (QuemHland Bur, Sugar 
Bxpt. Stas, Ann. Rpt,, 21 (1021), pp. 48-46), — Tiiks is a reiion of work conducted 
with insect enemies of sugar cane. 

Some Insect problems confronting the avocado grower, G. F. Moznkttk 
(Jour, Econ. Ent, 14 (1921), No. 4 , PP- S4 1-844). — This is a discussion of the 
avocado insect problems met with in work In Fioritla. Accounts of insect 
enemies of this fruit by tiie author have been noted from other sources 
(E. S. R., 40, pp. 351 and 458). 

Important Insects collected on Imported nursery stock in 1920, E. R. 
SASSciiia (Jour, Econ. Ent, 14 (1921), No, 4 * pp- 888-885). — This is a summary 
of information on the more important insects collected on imported stock 
during the year 1920. 

Some notes on a new and promising Insecticide, K. N. (\mY (Jour, Earn, 
Ent, 14 (1921), No. 4, PP- 348-347),— The alcoholic extract of pyrethrum when 
prepared in the form of a heavy liquid soap mixes readily with water at any 
desired strength, spreads evenly, and sticks fairly well. The work reported, 
in which a number of diiferent insects were used, indicates that it has a decided 
effect as a contact insecticide, repelling powers to a considerable degree, and 
a possibly toxic action. The field for the use of tills material in greenhouses 
on flowers and ornamentals and in home gardens m.»eins to be promising. 

Ljoenst control, E. li. Buckkll (Brit Columbia Dept, Ayr,, Bort, Branch 
Oirc- 88 (1921), pp, 12, ftys, 8).— This is a popular summary of information. 
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ComtrolIiBg tipburn or hopperburn of potatoes, T. H. Pakks and E. E. 
CrjLYTON (Ohio 8ta, Mo. Bnl.^ 6 (1921)^ No. 11-12 ^ pp. 168-17 1^ fig. 1 ). — This is a 
brief account of the potato leaf hopper and the injury caused by It, with a 
report of spraying demonstrations. 

Field work was planned and carried out In nine counties with the assist- 
ance of the county agents, B3 farmers spraying on schedule and keeping yield 
records. Out of 53 separate spraying demonstrations, in whi(di homemade 
Bordeaux mixture 5 : 5 : 50 was used, in only two cases did tlie S|>rayed plats 
fail to yield more than the unsprayed. Many of the Increases were from 30 
to 85 bu., and in one case the sprayed held yielded at the rate of 82 bu. 
to the acre more than the unst)rayed, or an increase in yield of 76 per 
cent. Surprisingly good results were secmred with only two or three appli- 
cations of 8i>ray where these applications were very thorough. The dusting 
results were not nearly so good nor so consistent as those secured with liquid 
s]:>rayiug. 

Of the early varieties, Early Triumph proved to be the most susceptible to 
hopperburn, even the sprayed rows succumbing early, and it is doubtful if this 
vari<‘ty <*an be iiroiitably grown <luring the years when leaf hoi)pers are numer- 
ous. Early Ohii» was quite susceptible, but it gave g(»od results in favor of the 
spraying. Irish Cobbler was the least susceptible of the early varieties. Of 
the late varieties, Kurul New Yorker showed marked suF»L*eptibility, while the 
Russet Kurals were more resistant. Varieties of the Green Mountain type 
seemed to endure the trouble still better, remaining green when other s(.)rts 
wore brown and dead. Fourteen varieties were tested, the »i>raying having 
paid well on all except Early Triumph. 

Biological control of the black scale (Baissetia oleae Bern.) in Califor- 
nia, II. B, Smith {Jour. IJcon. l!nt., I 4 {1921), No. 4 , pp. S^S-SSO ). — It is pointed 
out that Aphyvus Jounsburgif whi<*h was colonized on infested trees on the 
Limoneira raneli at Santa Paula in Ventura (k)unty, lncrease<l sufficiently from 
September so tliat by May of the following year the tret^ were commercially 
free of s<‘ale. The work has progres.sed to a point where It i.s safe to con- 
clude that this parasite will be of Immense practical value In control of the 
black scale. Se<jondary parasites, liowever, have Increased enormously since 
the Intrwluctlon of Aphycus. 

Ijate-feediiig larvae injurious to apple in Pennsylvania, including several 
new injurious species, S, W, Fkost {Jour. Evon. Ent., 14 {1921), No. 4, PP. 
824-828, figs. 2 ). — The control of various late-fmiing lepidopterous larvae which 
mar tlie fruit of apple is one of the most serious problems confronting fruit 
growers In IVimsylvania. These late-fee<ling larvae may be divideii into three 
general classes, naiiu^ly, the leaf-rollers, hud moths, and codling moth, together 
with other similar fee'lers. Tlie leaf-roller group, which produces large and 
sometimes deep cavities, includes the ohllque-baucled leaf-roller (ArcMpg rosa- 
cmna Hur.) ; the red-banded leaf-roller {Eulia veluiinona Wlk,), a new and 
exceedingly abundant and injurious species; and Amorbiu hnmeromna Clem., 
another new apple pest The bud moths re8iK)nslble for the late scars and 
blemishes on the fruit Include the eye-»p<ttted hinl moth {Tmetocera ocelluna 
Bchiff.l and a new si)ech^, Epurganothis idneusalU Wlk., both of which are 
abundant and injurious. The smaller late side feeders of apple include the 
codling moth, the lesser api>le W((»rm, and the lesser bud moth {Recurvaria nu- 
neUa Hhbn.). Control experiments clearly demonstrate tliat injuries from these 
late summer feeding lepidopteruus can be materially re<iuce<i if orchardists 
practice consistent and thorough spraying during the early spring months. 

Studies of Snimliioides opalesoens Kdw. in Oregon, F. H. Lathrop and 
A. B, Black {Jour. Boon. Ent, 14 {1921), No. 4, pp. 828-S86) .—This is a report 
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of an investigation of the biology and control of the weacern peach and prune 
root borer conimenced by the Oregon Experiment Station in 1916 with the 
view to discovering an effective and economical means of control. The control 
work was directed at the application of some substance during the fall or win* 
ter that would destroy the larvae in their winter cells. Miscible olhsodium 
arsenate sprays, whitewash, and fuller’s earth-molasses wash were tested, and 
quite satisfactory results were obtained from the application of fuller’s earth- 
molasses wash containing naphthalene. 

Parasitism and nicoUn in the control of the oriental i>each moth: A 
second report^ L. A. Stearns {Jour, Econ, Mint., {J921), No. PP- SSe-^41). — 
This is a further report of studies of Laspeyresia molest a Busck in Virginia 
(E. S. R., 48, p. 568; 46, p, 659), its life history and experimental control, In- 
cluding laboratory tests with nicotln. The nctiinl per(*entages of efficiency for 
varying dilutions of nlcotin sulphate, applietl 1 : 1,600, 1 : 800, and 1 : 500, were 
3.8, 60.4, and 73.5, respectively. The addition of a spreader influenced the 
effectiveness of nicotin sulphate, especially in the case of a greater dilution. 
Macroeentms sp. is said to have been at all times the most abundant parasite 
observed. It apparently becoming equally brooded with the peach moth. 

The European corn borer: Quarantine regulations for Infested Ohio 
areast E. C. Cotton (Ohio Sta. Mo. Bui., 6 {1921), No. 11-12, pp. lHO-186, 
figs. 4). — ^Tbls is a summary of Information on the European corn borer, which 
appears to have spread from the infestation In Canada and now Infests all of 
tlie counties in Pennsylvania, Ohio, and Michigan bordering upon Lake Erie. 

The tent caterpillar and the fall welm^orm, II. C. Skverin (f!. Dak. Fitate 
Ent. Circ. 23 {1921), pp. 10, figs. ^). — This is a general account of these two 
insect pests, which are serious enemies of fruit and shade trees, resp<'ctlvely, In 
South Dakota. 

The Juniper webworm, Ypsolophus margiiiellus Fab. (Lepid., Gele* 
chiidae) , H, B. Weiss and U. B. Lott {Ent. News, 33 {1022), No. 3, pp. 80-82), — 
The authors present notes on this European species, first recorded in this 
country from New York State in 1910, and which has increased In several 
places In New Jersey during the past few years and is doing notable damage. 
The larval feeding appears to be confined to the foliage of Junipfrus eotnmunis 
and several of its varieties. 

Notes on the carpenter worm ( Prion oxyst us robiniae Peck) and a new 
method of control, H. E. Burke {Jour. Econ. Ent.. 14 {1921), No. 4, pp. 
369-^72 ). — ^The lepidopteran here consldercMl is one of the worst enemies of the 
native live oak {Quercus agrifolia) and the Introduced elms {Ulnius camjieHtris 
and varieties) In California. 

Injury to struc^turol timber by lepidopterous larvae, T. K. Snyder (Jour. 
Econ. Ent., 14 {1921), No. 4. PP- 366-369). 

The seasonal abundance of the mosquito-destroying top-minnow, Gam- 
busla afSnis, especially in relation to fecundity, U. L. Barney and B. J, 
Anson {Anat. Rec., 22 (1921), No. 5, pp. 817-335, figs. This is a report of 
biological studies of this mosquito-destroying minnow conducted from the field 
laboratory at Mound, I^., by the U. B. D. O. Bureau of Fisheries In cooperation 
with the U. S. D. A. Bureau of Entomology during the years 1916 to 1918 and 
in 1920. 

Host records of some Texas Tachinidae, H. J. Rein hard (Ent. Netas, $3 
(1922), No. S, pp. 72, 73).— Host records of 16 species of Tachinidae based Upon 
rearlngs are given in this paper. 

Notes on the life liistory and the control methods of the boxwood leaf 
midge (Monarthropalpus bnxi liabon.), C, C. Hampton (Jour. Moon. Bnt, 
(Jj (1921)t No. 4, pp. 35B-365, pi. f ).— This is a report of studies at the Maryland 
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Experiment Station, where the adults were found to emerge from the middle of 
May to early in June, They are best controlled while the adult is emerging 
from the pupal skin. 

“ Spraying with molasses, diluted one part to three parts of water, gave the 
best results, entangling the majority of the adults as they emerged or before 
laying eggs. The under surface of the old and new leaves must be thoroughly 
covered with the molasses 8i)ray, and the spraying must be repeated often 
enough .to keep them sticky. Laboratory experiments, spraying once with 
Blackleaf 40 and once with Blackleaf reslnate diluted 1 part to 500 parts of 
water killed approximately 80 p€*r cent of the adults before they emerged suc- 
cessfully, A killing elT<‘ct was noted four and five days after spraying. Spray- 
ing should probably be reptiated at Intervals of not less than four or five 
days during the emerging period.” 

The biology of Ephydra subopaea Loew, C, Pino {New York Cornell Si a. 
Mem. 49 {1921), pp. 561-616, figs. 45 )^ — ^Thls is a report of observations and 
experiments commenced in the summer of 1016 ami conducted for a period of 
two years at Ithaca, N. Y., where this dipteran occurs in salt pools. 

The eggs ore laid on tiie surface* of the water and immediately sink to the 
bottom. They (‘an hatch in salt, lake, or top water, and at a temperature of 
33® C. (01.4* F.) this takes place In 17 hours, while at a temperature of from 
18 to 20® three days are required. The larva completes its development in 
from 11 to 13 days at a temperature of from 23 to 35®. it preferring to live in 
stagnant ami shallow water containing salt ranging from 1 to 8 per cent, 4 to 
5 per cent being the optimum. The pupal p<‘riod lasts from 2 tx) 11 days In 
(he laboratory and from 4 to 5 months in the field. The flies appear In May 
or June and prefer to stay on tlie surfnc<‘ of still water. The winter is usually 
passed In the larval and pupal stages, altliongh a few ndulU may hiliernatc 
succes.sfully. 

A blbliograidiy of four pages Is included. 

The Japanese beetle quarantine, O. W. Siockwkll {Jour, Ent., 14 

(/92/), No, 4f PP- S50-S52), 

Banana beetle borer investigations, .T. L. Fhockjait {QurcnslonJ Agr. Jour., 
16 {1921), No. 3, pp. 200 -208, fifftt. ^). — This is a first progn^ss report on investi- 
gations of CoismopoUics ttordidus Chevr., recent accounts of which by W. W. 
Froggatt (K. S. R., 42. p. 857) and Tryon (K. S. It., 43. p. 457) in Australia, 
Moznette in the United Stnt(‘s (E. S. K., 43, p. 5Ct)), and others have been noted. 

Dispersion of the boll weevil in 1021 , R. H, Uoad, K. S. Tuckek, W. B. 
Williams, F. F. Bondy, and U. C. Gaini-b {U. S. Dept. Agr,, Dept. Cire, 210 
{1922), pp. 3, fig. 1 ), — The mild winter of 1020-21 and the wet summer were 
favorable to an abnormal multlpltcatlon of the boll weevil, wiiich has now 
reached the limit of eotton eultlvatlon except in western Texas, southwestern 
Oklahoma, northeastern North Carolina, and Virginia. The States of Missouri 
and Kentucky were invaded by the ^e«wil for the first time. Extensive insin^e- 
tions failed to reveal any wiwils iu New Mexico, and the situation in Arizona 
remains the same as the preceding year except that specimens of the Thurberla 
weevil were found in a cotton field at Continental. Altogether 66,662 square 
miles of new territory were invaded by the weevil in 1921, and there was no 
loss of territory at any point 

The account is accomjmnied by a map showing the dispersion of the weevil 
in the United States from 1892 to 1921. 

A cesmopolitan weevil In the West Indies {Agr, News [Barbados], 21 
(m2), No. $16, pp, 4 ^, 4 ^) . — T]ilg Is an account of the coffee beau weevil 
{Araeocerus fasckmlatus De O.) as a source of damage to stored mace and 
nutmegs In Grenada. 
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The future of bee disease control, E. F. Phillips (Jour, Boon, H 
imi)f ^O. 4 S17-SBS). 

Mermis parasitic on ants of the genus Lasius, W. 0. Crawley and H. A. 
Baylis (Jour, Roy. Micros. Soc.^ No. 4 (19S1), pp. S5S-Jf72, figs. 12), — ^The first 
part of this paper, which is by Crawley (pp. 358-364), reports upon the occur- 
rence of a nematode parasite and its effect on the host. The second part con- 
sists of a description, by Baylis, of the nematode under the name of M, myrme* 
gophila n. sp. 

The introduction into New Zealand of Aphelinus mail Hald., a valuable 
parasite of the woolly aphis, R. J. Tilly ard (New Xeal. Jour. Ayr., 2S (1821), 
No. 1, pp. 7-19, figs. 6). — ^The author discusses the manner In which this parasite 
was Introduced from the United States into New Zealand, where It appears to 
have become established. A short account of its life history is included. 

Notes on the occurrence and distribution of Antarctic land arthropods 
(springtalls and mites: CoHembola and Acarina) , H. E. Ewino (Ent. News, 
SS (1922), No. S, pp. 76-79). 

The red spider on the avocado, G. IT. Moznette (U. 8 . Dept. Agr. But. 1035 
(1922), pp. 15, pi. 1, figs, ii).— This is a report of investigations of Tetranychus 
yothersi McG. conducted during the years 1918 and 1919, and the results of 
cooperative spraying experiments by the station of the Bureau of Entomology 
at Miami, Fla. 

This pest, which is one of the most important enemies of the avocado, has 
caused a premature defoliation of the tree during the winter season. Such 
defoliation results in an abnormal development of the bloom the following 
spring, and the weakened trees are unable to set and hold a full crop of fnilt. 
Originally described from specimens on camphor in Florida, It has been found 
by the author to attack both the West Indian and Guatemalan varieties of 
avocado, being particularly injurious to the more tender West Indian types, 
and it occasionally causes ccmsiderable injury to the mango and in many sec- 
tions of northern Florida to tlie camphor and Australian silk oak. It has also 
been collecied by the author from several other host plants and has been re- 
corded by McGregor from several additional ones. Ooliectlon records indicate 
a wide distribution of the species tliroughout the South. Technical descriptions 
of its several stages &rc presented, together with notes on its biology. 

The rainfall exerts a marked influence upon its development and activity. It 
barely maintains an existence during the rainy season, commencing in April, 
and no pronounced gain is made during the summer months, but by the latter 
part of October the avocado ceasc^s to produce new” growth and the red spiders 
commence to make their appearance in greater numbers during November and 
December. The maximum number are reached during January and February^ 
decreasing again by March. 

Several predatory Insect enemies of this pest aid at various times to a small 
degree In preventing Its increase, namely, Scolothrips sewmaculatus Perg., 
Chrysopa lateralis Guer., Beymnus uUUs Horn., 8, kimeli Casey, and Lepto* 
ihrips mali Hinds. Several insecticides were tested in control work with the 
pest. An impalpable sulphur dust applied with a power duster destroyed 99 
per cent of the red spiders and remained effective on the foliage over as long a 
period as any of the liquid sprays tested, but the presence of other insect pests 
make it necessary to use liquid Insecticides. Lime-sulphur concentrate was 
found to be effective when applied at the rate of 1 gal. to 60 gal. of water, 
usually killing 99 per cent of tlie red i^iders and producing sufficient body as a 
aisray on the foliage to remain effective during the dry season against later 
hatching young. Under certain conditions this strength caused considerable 
burning, and when the temperature is above normal during the winter ieaion 
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• or when the trees do not attain a thoroughly dormant condition a strength of 
1 : 75 was found siitisfuctory. Commercial sodium sulphid at a strength of 2 
lbs. to 50 gal. of water killed approximately 95 per cent of the red spiders 
present. The red spiders which made their appearance during the fall before 
the fruit was picked were satisfactorily destroyed by the use of 40 per cent 
nicotin sulphate at the rate of 1 part to 900 parts of water with the addition of 
2 or 8 lbs. of fish-oil soap to each 100 gal. of the diluted spray. The spray gun 
gave better satisfaction than did the spray rod. 

The European red mite ( Paratetranyclitis pilosiis C. and F.) in Con- 
necticut, P. Garman {Jour. Kvon. Ent., H { t \} 21 ). No. //, pp. fig. 1). — 

A brief account of P. which apin^ared during the summer of 1920 in 

destructive nunihers in ('onnocticut orchards. 

FOODS— HUMAN NUTEITION. 

Studies upon the toxicity of putrid food, W. G. Savage {Jour. Hyg. {Cam- 
bridge], 20 {1021), No. 1, pp. — In iiitnMludng the exfK^riinentiil work 

reported in this pap<*r, the author points out three fallacies upon which the 
theory of the harinfulness of incipient 1> putrefactive food has lieen based. 
*111080 are the failure to attribute the harinfuliu^ss of such meat or other food- 
stulT to sp^'cifically harmful lmct(‘ria with which the foodstuff Is usually in- 
fected, the use in chemical studies <»f th<‘ end products of putrefaction and not 
of the products in the state in which there is a possibility of their being con- 
sumed, and the testing for toxicity of food materials by injection into the 
exiMjrhnentiil animals in-slead of by feeding. In the exia^rimenls reported rab- 
bits and kittens were fed putrid meat extracts, some of wldeh contained bacteria 
and some of whi<*h did not, and the.se uuit(Tials were also injecUMl either sub- 
cutaneously or intraiK'ritomuiliy. In general the injendion of the putrid material 
proved fatal, wdiile fe^nling material which did not contiiin bacteria produced no 
other uutow^ard symptoms than .some loss of api>etite and wreight. 

In ouicluslon, it is emphasized that these animal experiments do not suggest 
that food in a putrefying <‘oiKUUon is lianaless and can be neglected, but call 
attention to the absence of positive data incriminating putrefactive food as a 
cause of definite illness. “ Ilurmfuhiess from bad food is a matter of specific 
infection with particular pathogenic bacteria in all or almost all cases.” 

Htudics on the detection of incipient spoilage in mt^at, J. Tillmans, II. 
Strohecker, and W. 8c!iih.TZK {'/AsvJir. Vntcrsuch. Nahr. «. Ocniissmt!.^ 42 
(1921), No. $-4, pp. 6'o~-7J).-"On the a'<suiui>tlon that meat in the state of 
incipient .spoilage Is liifcKded wdUi bacteria of different biological proiK^rties, 
three tests for the detection of such bacteria are recommended. The first test 
Is a slight modification of tlie method suggested by Tillmans and Mildner,* 
w^hich assumes that if a water suspension of finely ground meat is kept at a 
temperature favorable for bacterial growih the pre.sence of bacteria can be 
detected by determination of the dissolved oxygen remaining in the water after 
a definite length of time. This inothoil is o]>en to criticism in that it takes into 
consideration only aerobic organisms. To cover other possibilities two other 
methods are suggested, these detecting bacteria which rc<luce nitrates and de- 
colorize methylene blue, respectively. Each of these methods is described in 
detail. 

The sources and characteristics of the bacteria in decomposing salmon, 
A. O. Hunter (Jour. Bart., 7 (1922), No. 1, pp. 85-^109, fig. I).— Continuing the 
investigation of the bacterial decomposition of salmon (E. S. R., 44, p. 556), the 


*Zt»cl>r. Uatersuch. Nabr. u. Oettussmtl., 82 (1916). No. 2, pp. 65-76. 
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author lias inaile a Btudy of 316 cultures collected from sea water, from decom* 
posing salmon, and from salmon canneries throughout southeastern Alaska. 
By tlie elimination of duplicates this number was reduced to 85 cultures, in^ 
eluding an Actinomyces, a pink yeast, and four white yeasts. Of the remaining 
cultures 72 were rod>shaped organisms without spores, 3 were spore-forming 
rods, and 4 were streptococci. The morphology and cultural reactions of these 
organisms are tabulated. The majority appear to belong to a large group of non- 
fermenting. soil and winter bacteria. Pseudomonas fiuoresoenSt Bacterium 
cloacae, and an unidentified flesh-colored organism are considered to play the 
most important part in the decomposition of salmon. 

The results of this investigation are considered to confirm the statement pre- 
viously made that “ the bacteria concerned in the decomposition of salmon are 
those forms the natural habitat of which is the sea w'ater from which the salmon 
are taken, and that the decomposition of salmon is not due to bacteria which 
contaminate the salmon within the cannery.” 

Viability of the colon-typhoid group in carbonated water and carbonated 
beverages, S. A. Koseb and W. W. Skinner Bact., 7 (1922), No, J, pp, 

111-121), — A study is reported from the Bureau of Chemistry, U. 8. D. A„ of 
the viability of the colon-typhoid group in different tyi>es of commercial car- 
bonated beverages. The period of viability of these bacteria in carbonated 
water was much shorter than in tap water and also in acid than in nonacid 
beverages. Colorimetric H-ion concentration determinations of carbonated 
water have given pH values of 4 to 4.4, the release f>f pressure being followed 
by very little If any immediate change In H-ion concentration. It is considered 
that the death of the bacteria in carbonated water and in acid leverages is 
due to the acidity of the liquid. 

Bacterium tuphosurn and B, paratyphosum B proved to be more readily de- 
stroyed than B, coli. The spore forms of B, mesenicricMs and of Clostridium 
sporoyenes were found to be quite resistant to carbonation. 

“ It must be stated emphatically that tlie results obtained in this investiga- 
tion do not warrant the conclusion that water of a low sanitary quality can be 
used by the industry in the preparation oC carbonated beverages, or that car- 
bonation can be relied upon to destroy evidence of pollution. In many in- 
stances, particularly during the summer rnontlis, beverages are consumed 
within a few hours after their preparation, and It is obvious that under these 
conditions pathogenic organisms, If originally present in the water, may sur- 
vive carbonation and reach the consumer.” 

Sterilisation of corn and tomatoes, W. D. Bigelow (Canner, 54 {1922), 
No, S, pp. St-S4)- — In this paper the author discusses various factors which 
must he considered in the canning of corn and tomatoes on a large scale. 

It is emphasized that the bacteria causing the spoilage of canned corn may 
be divided into two classes according to the heat required for their steriliza- 
tion, and that if the corn can he processed at such a temperature as to destroy 
the heat-resistant bacteria, subsequently cooled to a temperature below 100® F., 
aud kept at that temperature it will not spoil, at least within a period of two 
or three years. The difficulty in fulfilling such conditions is shown to be due 
largely to the difficulty in controlling the cooling operation and to the lack of 
uniformity In the process required for the sterilization of different cans, ev^ 
In the same pack. Four factors of fundamental importance in processing are 
emphasized especially. These are the initial temperature of the com, the ac- 
curacy with which the retort temperature is controlled, the time occupiedi in 
heating the retort, and the efiOk;iency of cooling after processing. 

With tomatoes, although the time and temperature of processing need not 
be as great as with corn, the same factors, particularly the high initial tehi- 
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* perature, should be considered. Data on the time and temperature of process- 
ing both com and tomatoes in the different sized commercial cans are Included. 

OrFstallized fruits, [J. A. Shakwood] {Table and Houfiekeepers* Jour., 70 
{1922) t No. 181S, p. 201). — concise summary of information. 

Experiments in the manufacture of fruit butters, J. H. Irish {Canner, 54 
(1922)^ No. 4» PP* 27 1 28). — Directions are given for the preparntiou on a large 
scale of prune butter and pear spread. 

Interesting substitutes for food products, A. Viehoeveu (Amer. Food 
Jour.f 17 {1922), No. i, pp. 21-24, flg^. 10). — contribution from the Bureau 
of Chemistry, U. S. D. A., describes several little-known food and drug plants 
which are thought to offer possibilities a.s substitutes for wt^ll-known products, 
and the characteristics of which should be known by focal officials. The 
products described include zamia and its .starch ; tcpary bean, a plant closely 
related to the common bean and to the Lima bean ; robusta coffee; the fruit of 
Solanum tmcrocarpum, a possible substitute for tomatoes; African sorrel, a 
product which may be used as a substitute for .spinach; cassina, a product 
which may attain importance as a drink taking the place of tea or coffee; 
Spanish thyme; several cubeb substitutes; and twin leaf, a substitute for 
goldenseal. 

The energy value of foods determined by combustion and by calculation, 

J. Konig and I. Scunkiukhwirth (C/iem. Ztg., 43 (1921). No. 109, pp. 87S, 8‘}4 ). — 
Attention is called to various sources of error involved in the computation of 
the caloric value of fcKxls from the jiercentage composition of crude protein, fat, 
and carbohydrate, and data arc rejKirted showing the actual differences in 
caloric value of 24 typical foods as determined by calculation and by combustion 
in the bomb calorimeter. 

Sufficiently close agreement was found In the case of milk, eggs, butter, and 
cheese, and of potatoes, l>eet8, dried vegetables, and white bread. Meat and 
fish in general gave higher results for the calculated values than by direct t^m- 
bustion, and green vegetables such as spinach, asparagus, cabbage, and cauli- 
flower higher for the combustion than for the calculated values. In discussing 
these results, the authors conclude that it is sufficiently accurate to determine 
the energy value by calculation, inasmuch as in a mixed diet consisting of 
animal and vegetable materials the <‘rrors are more or less compensatory. 

On the law of surface area in energy metabolism, J. K. Mublin {Science, 
n. ser., 54 {1921), No. JS92, pp. 196-200). — In this discussion of the applicability 
of the Bubner-Richet law of surface area in energj’ metabolism, the author lakes 
exception to the criticisms of Harris and Benedict (E. S. U., 41, p. 760) and 
Benedict and Talbot (E. S. R., 45, p. 561) that surface area is little or no better 
as a measure of metabolism than is body weight. He presents data to show 
that, while surface is no better than weight as a measure of metabolism In 
individuals of nearly the same weight. It is a much more accurate measure in 
the case of individuals with considerable variation in weight. Statements of 
Rubner and of lUchet are quoted, indicating certain reservations in the appli- 
cation of the law of surface areas. 

The coefficients of variability and of correlation for the minimal metabolism 
of newborn infants according to the data of Talbot (E. S. R., 42, p. 168) and 
Benedict <E. S. R., 43, p. 166) have been c'aloulated, using four different for- 
mulas for surface — ^the Meeh-Rubner, Lissauer, Howland and Dana, and DuBois 
formulas. These show that “heat production as determined by Benedict and 
Talbot Is more variable than either body weight or body surface, no matter by 
which formula it is measured; and that It makes very little difference which 
formula is used for body surface so far as correlation wdth heat production is 
concerned. The formula of Howland and Dana gives the most variable body 
102001—22 5 
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surface ; the height-weight formula of DuBois, which has never been confirmed 
for infants, gives the least variable. But the fonniila of Lissauer gives a body 
surface which parallels the metabolism slightly better than the others, the 
difference, however, being altogether negligible. Taking the entire group of 
newborns in this series we may conclude that the sleeping metabolism, which 
is practically the whole of metabolism In the newborn, is as well measured by 
one formula as another ; also that surface by any formula is but slightly better 
than body weight as a measure.” 

In conclusion the author states that it is necessary to distinguish clearly the 
arguments against the law of surface as of two classes : (1) On the basis of fact 
and (2) on the basis of explanation. The former arguments are thought to 
have been misconceived and the latter to be unnecessary to the application of 
the law. 

The human body as a working mcchanhsm (Jour. Amer. Med, Assoc., 77 
{1921), No. 26, pp. 2062, 2063). — An editorial discussion based on a summary 
of data. 

The law of the minimum in the science of nutrition, K. Thomas {Ztschr. 
Anpew. Chem., $4 {1921), No. 91, Aufmtz.. pp. eOl-^^OS ). — In this lecture the 
author traces the changing views on nutrition of the last few years and em- 
phasizes particularly the significance In nutrition of the law of the minimum. 
Milk is selected as the best example of a food, the value of which has been 
attributed to different factors In the different i)eriods of nutritional knowledge, 
but which, in the light of prestnit knowletlge, is seen to owe its value to its 
ideal composition in the kind and proportion of the amino acids of its protein, 
and In its content of mineral matter and of vitamins. 

As an illustration of the application of the law of the minimum attention is 
called to tlie low content of iron In milk, and an experiment reported several 
years ago by Schmidt is recalleil In which several gent^ratlons of mice were 
raised on a diet of white rice and fresh milk. While the animals of the first 
generation ivere very anemic, due to the deficit of iron in the food, those of the 
succeeding generations were less anemic, but were also of m\i<*h smaller size, 
thug showing a gradual adaptation to the iron content of the food as the mlni- 
muin upon which the nutrition as a whole depended. 

The food requirements of children. — II, Protein requirement, L. E, Holt 
and H. L. Falks (Amcr. Jmir. DiHcases Children, 22 {1921), No. 4, pp. SI 1-380, 
ftps. 3). — ^This pai)er discusses the protein requirements of children as reported 
in the literature and as indicated by the protein consumption of the 100 chil- 
dren who were subjects in the dietary studies reported in the previous pai>er 
(E. S, R,. 45, p. 162). 

The average amount of protein taken In the usual mlxc^d diet of these chil- 
dren ranged from 44 gm. dally in the second year to 130 gin. in the fifteenth 
year. Calculated per kilogram of body weight, the protein averaged about 4 
gm, at one year, dimlnlwlu'd to about 2.0 gm. at six years, and remained at this 
value until the end of growth. About two-thirds of the pnitein taken by these 
children was in the form of animal protein and about one-third of vegetable 
protein, the proportion not varying to any extent with the age of the child. 
The superior value of animal to vegetable protein is emphasized In the authors’ 
discussion. 

The basal metabolism of infants fed on dry milk powder, F. B. Talbot 
and M. B. Mokiarty (Pnh. Health Rpts. ID. 8.], 37 {1922), No, 3, pp. 116^123, 
ftps. 8). — ^As a part of an investigation on the use of dry milk powder in infant 
feeding, a preliminary report of which by Price has been previously noted 
(E. S. B., 43, p. 566), Imsal metabolism determinations on 12 normal Infants 
(5 boys and 7 girls) fed on dry milk powder prepared as described In the above- 
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noted paper were made at the Massachusetts General Hospital according to the 
usual technique. 

Charts are glren showing the distribution of the cases as compared with the 
normal standards of total calories referred to age and to weight, and of 
calories per kilogram of body weight and per square meter of body surface 
referred to age. These charts show a tendency for the boys to fall within or 
very close to the standard variations, while the metabolism of the girls ran 
higher and, with few exceptions, was more than 10 per cent above the average. 
It Is pointed out that this difference in metabolism is in agreement with the 
previous obfiw^rvations of Benedict and Talbot (E. S. II., 45, p. 561) that it is 
much more difficult to predict the metabolism of female than of male infants, 
and that the deviation from the average is much greater in the fonner than in 
the latter. 

In general, the basal metabolism of this series of infants was slightly higher 
than that of average normal Infants, but was within normal limits. 

Diet and sex as factors in the creatinuria of man, G. Stearns and H. B, 
Lewis {Amcr. Jour, Physiol., 56 (1921), Ko. 1, pp. 60-71 ). — The experiments 
reported in this paper were undertaken to furnish additional evidence on cer- 
tain points concerning creatin excretion in women, (1 ) the relation of creatinuria 
to the sexual cycle in the normal adult female, (2) the Influence of the protein 
content of the diet on the creatinuria of women, and (3) tlie ability of the 
female organism to destroy ingestetl creatin. 

The three wonnui who served as subjects were all maintained on a creatin- 
creatinin free diet during the periods of study. The low protein diet consisted 
chiefly of potatoes supplemented by bread, butter, fruit, and green vegetables, 
and the high protein diets first of eggs, beans, and bread and later of the com- 
mercial dinl)etic food glidlne supplemented by legumes and cheese. 

Data on the first point covered eight <‘omplete menstrual periods with fore 
and after peri(Kls, In no case was a tendency toward creatinuria more marked 
during or m^ar tlie ixuiod of menstruation than at any other time, fiindings in 
harmony with tlie conclusions of M. S. Rose (E. S. R., 39, p. 873), W. C. Rose 
et al. (E. S. R., 39, p. 571), and of the recently reported work of AVang and 
Den tier (E S. R., 45, p. 162). Similar results were obtained in regard to 
protein. No evidence was obtained that protein in itself was the causal factor 
in the production of creatinuria either in the menstrual or intramenstrual 
periods. 

The results of creatin inge.stion were in general similar to those previously 
reported by other authors for men subjei’ts. With one exception creatin admin- 
istration in amounts up to 2 gm. resulted in slight creatinuria only. 

In seeking n possible cause for the excretion of creatin by women, attention 
is called to the fact that In the earlier experiments, in which both subjects were 
in poor physical condition, creatin occurred more frequently than in the later 
experiments, in which the subjects were in better physical condition. ** It 
would be of Interest to compare the creatin excretion of healthy women who 
lead an outdoor life with that of women who work indoors under high nervous 
tensicm/* 

The inllnence of food ingestion upon endogenous pnrin metabolism, I, 
ir, W. C. Rose (Jour. Biol, dheni., 4S (1921), No. 2, pp. 56S-690, nO- i).— In the 
first of the two papers presented the author discusses the various theories which 
have been advanced to explain the influence of food ingestion upon endogenous 
purin metabolism. In the second he presents the results of an investigation 
conducted at Intervals during the past five years, with the assistance of J. S. 
Dimmitt and H, L. Bartlett, on the endogenous purin metabolism of four sub- 
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Jects on various diets, the plan of the iuvestigatiou being similar to that of the 
previously reported creatln and oreatinin studies (E. S. R., 39, p. 571). 

From the experimental data reported and the critical survey of the literature 
on the subject, the author concludes that “ endogenous purins have their ulti- 
mate origin in arginin and histidln, but that the extent of their synthesis is 
limited quantitatively to the anabolic needs of the organism. Superfluous mole- 
cules of arginin and histldin, which are not required for anabolism, are prob- 
ably, in the adult at least, oxidized without preliminary transformation into 
purins. Under conditions of constant diet and nitrogen <Hiiiilibrium, purln 
melaboHsni, as measured by the uric acid output, prcK*eecls at u fairly constant 
rate, but this rate may be altered by changes in the character or quantity of 
food ingested. Amino acids and probably digestive (or metabolic) products of 
carbohydrates and fats exert a general stimulating action upon cellular catab- 
olism, which is manifested by a rise in uric acid elimination following mariceii 
increases in food consumption. Moreover, indirect evidence indicates that per- 
haps in the case of the amino acids they themselves, rather than their nitrogen- 
free derivatives, are tlie stimulating agents. It is suggested that when the 
organism is deprived of purin precursors, an additional factor leading to varia- 
tions In uric acid ejccretion may be a reutllizatltm for anabolii* puriwses of imrt 
of the purins liberated in catabolism.” 

Colorimetric studies of tryptophim. — VI, The tryptophan content of 
some foods and the tryptophan requirement of adults, (>. Furth and F, 
Lieben {Biochem. Ztschr,, 122 {1021), No, 1-4, pp. 58-80 ), — Determinations of 
the tryptophan content of various animal and vegetable foods by the method 
noted in a previous paper (E. S. R., 45, p. 311) are reported, and the results are 
utilized to estimate the tryptophan requirement of adults under varying con- 
ditions, as determined from the protein content of various dietaries reported in 
the literature. 

The tryptophan content of the foods stu<lied, expressed in r>ercenUige of the 
protein content of the food, varied from 1.5.5 per cent in the ease of shell flsh 
to 3.3 per cent in cabbage and potatoes and 4.3 i>er cent in spinach. It is esti- 
mated that on on ordinary mixed diet the trytophan would represent between 
2 and 2.4 per cent of the protein of the diet 

Calculations of the tryptophan content of the diets used in 32 metabolism 
studies, as reported in the literature, showed that for an individual of 70 kg. 
body weight on a mixed diet the trytophan would vary from 2.5 to 3.2 gm., or 
from 0.036 to 0.046 gm. per kilogram of body weight per day. The tryptophan 
content of the food can be lowered to a value of from 0.03 7 to 0.02 gm. per kilo- 
gram per day without harm, but how long the organism <*an continue to sub- 
sist on so small a tryptophan allowance has not been deUTmiued. 

Bo wo digest all fats equally well? J, J. Willaman (Amer, Food Jour,^ 17 
(1022), No. Jf, pp. 15, 16), — ^TlUs Is a summary of tlu? results obtalncMl in the 
entire series of studies on the digestibility of fats conducted at the Ofllee of 
Home Economics, U. S. D. A., and which have been previously noted^from their 
original sources (E. S. R., 45, p. 62), 

Studies in nutrition. — The choice between adequate and inadequate dlet» 
as made hy rats and mice, H. S. Mitchkix and L. B. Mendki. {Amer, Jour. 
PhpHiol., 58 {1921), No. 2, pp. 211-225, fiVK ObsK^rvatlons by Osborne and 
Mendel on tlie choice between adequate and inadequate diet, as made by rats 
(K. S. R., 39, p. 770), have been extended to include a wider variety of choice 
and with mice as well as rats as tlie experimental animals* The types of 
choice ofitered in the form of ^'synthetic'* paste foods included food mixtures 
with n high and low content of protein, complete and incomplete protei% and 
hlidi and low content of vitamin A, vitamin B, and inorganic salts, respectllrely* 
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Out of many trials two mice alone represented the only exceptions to advan- 
tageous selections in the choice of diets by either rats or mice. These two ex- 
ceptions were on the complete and incomplete protein (casein and zein). Of the 
three mice on this diet, one alone selected sufficient casein to prevent nutritive 
decline. The tests In which prote n-frcc milk was used as the source of vitamin 
B were complicated by the fact that the granular consistency of the protein-free 
milk tended to produce diarrhea when taken In sufficient amounts. The animals 
ate some of this diet and some of the inferior food, but were unable to maintain 
a normal rale of growth. When the inferior food was finally supplemented by 
the addition of a small amount of yeast, the animals took this in preference to 
the food containing protein-free milk and began to gain in weiglit. 

The natural foods used consisted of ground whole corn, dry meat meal, and salt 
mixture, the rats being offered a choice between the corn and the meat meal. In 
the case of two young rats the actual proportion of moat eaten was small, yet 
was sufficient to supplement the corn ration so as to promote normal growth, 
while In contrast a rat fed on corn alone grew less well, although attempting to 
ac<iuire the necessary amount of i>rotein by an <‘norrnous food intake. The pro- 
tein in the ration chosen constituted 12 and 10 per cent respectively, while in the 
cast* of two older rats the protein represented 20 and 25 per cent, resptK!tively, 
of the total caloric value of the food. It is interesting to note that the younger 
animals selected a smaller proportion of protein than the older ones, but that 
none of them chose an excessively high p>rotein <iffet. 

These results are thought to conlirm the earlier eonc1u«ions that In their 
choice of foods rats and luiee make selections which are advantageous for their 
nutritive condition. 

Vitamin requirements of certain yeasts and bacteria, (7. Fttnk and H. K. 
Dubin Biol. Vhvm.. (VJ21), .Vo. 2, pp. ) . — The authors claim to 

have separated from extracts of autoIyze<l yeast, by two successive shakings 
with KX) gill, of fuller’s wirth or Norit i>er liter of the extract, a substance 
which is thought to be a definite and sjHJcific growth stimuhint for yeast and 
possibly for other bacteria. Tills 1ms beim provisionally named vitamin D. 

The effect of certain stimulating substances on the iuvertasc activity of 
yeast, E. W. Miujir {Jour. Biol. Vhem.. J^H Ko. 2. pp. Siil*-S40) .— An in- 

vestigation originally undertaken to obtain further information concerning 
the effect of yeast extract on the enzyms of yeast has led to the partial separa- 
tion from the water or alcohol extract of yeast of two substances, one of which 
contains the growth-promoting vitamin B and tlie other an apparently different 
substance which aceelerate.s the rate.s of invertase formation in yea.st. The 
separation has been accomplished in three ways: (1) By extraction of the 
growth stimulant with benzine, (2) by adsorption with fuller's earth, and (3) 
by precipitation with phosphotungstic acid. The substance which accelerates 
invertase formation was found in high concentration in the gummy precipitate 
separating from the hot alcohol extract of yeast. Tills is thought to suggest 
the possibility that the auhstance is some form of carbohydrate. 

The nutritive value of yeast in bread, B Hawk, O. a. Smith, and O. 
Brbgeim (*4wcr. Jour. Physiol., 56 {1921), No. 7, pp. S3-S9, fttjs. 7).— Essentially 
noted from a preliminary report (E. S. U., 45, p. 560). 

Can yeast be used as a source of the antineurltic vitamin In infant feed- 
ing? A. L. Danhols (Amcr. Jour. Diseases Children, 28 {1922), No. 1, pp. 
fips. 8 ). — Attempts to use yeast in pdace of wdieat embryo extract, previously 
recommended by Daniels, By field, and Loughlin (E. S. K., 42, p. 256), or 
pancreas extract, as recommended by Eddy (B. S. R., 37, p. 65), as a growth 
stimulant in infant feeding are reported, with Illustrative charts of the result- 
ing weight curves in 6 of the 11 cases reported. 
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The addition of the yeaat, even In small amounts, generally resulted in 
diarrhea. In some cases slight stimulation in growth was evidenced and in 
others none at all. The author concludes that yeast should not be used as a 
means of increasing the antineurltic content of Infants’ foods. 

The relationship between xerophthalmia and fat-solnble A, S. Walxeb 
{Jour, Amer, Med, Asboo,^ 78 {192$^) ^ Ko, 4* VP> ^^75, 2H), — ^This paper consists 
of a review of the conclusions of various investigators concerning the relation* 
ship between xerophthalmia and vitamin A, and a brief report of the author’s 
observations on the same subject. 

Out of 64 rats fed on a supposedly vitamin A-free ration, 5 develoi^ed sore 
eyes in from 6 to 11 weeks. In another group on a diet furnishing less protein 
on account of the possibility of the presence of small amounts of vitamin A 
in the casein used as the protein, similar results were obtained except that all 
the animals lost weight more rapidly than those in the first group, and 6 of 
tlie 38 animals developed sore eyes. Smears and cultures showed that the 
organism present was a large coccus not unlike an attenuated staphylococcus. 
Attempts to Infect the eyes of well animals or the otlier eye in cases in which 
the diseased condition appetirt'd in only one were unsuccessful. Sections of the 
diseased eyes showed marked changes in the cornea only, consisting chiefly 
of infiltration of lymphocytes into the epithelium and hi some cases the inter- 
stitial layer. 

In discussing the underlying factor (Causing the diS4‘ase, the suggestion is 
made of possible hereditary disposition as explaining the widely variiilile and 
anomalous results reported from various sources. 

Besearches on vitamin B, H. Dami.vnovich (Compt, Rend, iSfoc. Biol, 
[Paris], 85 {1921), No, 27, pp. 591, 592), — As the result of an investigation of 
the properties of vitamin B, the details of which are not presented, the autliors 
advance the theory that vitamin B accelerates diastatlc action, Internal and 
external secretions, and above all the synthesis of nucUdns. 

Clinical researches on vitamin B, C. P. Matiiku {Compt. Rnid. Hoe. Biol, 
[Paris], 85 {1921), No. 27, p, 59S), — The author states that the addition of vita- 
min B to the diet of infants suffering from meta!>olic disturbances apparently 
increases the “ index of tolerance ” for food of the subjects, and results in a 
rapid increase in appetite, weight, and in the number of red blood cells. 

Bacteria as a source of the water-soluble B vitamin, S. K. 1 >amon {Jour, 
Biol, Chern,, 48 {1921), No. 2, pp. S79-S84, 3). — ^The possibility that bacteria 

synthesize vitamin B has been tested In the case of Bacillus paratyphosus, B, 
coU, and B, suhtilis by the administration of sterilized cultures of these or- 
ganisms as the sole source of vitamin B to rats on an otherwise adequate diet 
The continued loss of weight of the experimental animals is thought to indi- 
cate that the above organisms do not synthesize vitamins. 

Studies in the physiology of vitamins. — 1, Vitamin B and the secretory 
function of glands, G. K. Cowqill and L. B. Mkndel {Amcr, Jour, Physiol,, $8 
{1921), No, 1, pp, 131^151). — ^Thls is the detailed rexjort of an investigation 
which has been previously noted from a preliminary report (E. S. R., 45, p. S66). 

None of the extracts tested, which had been demonstrated to contain vitamin 
B, produced any notable efitect on the rate of flow of pancreatic juice, bile, and 
saliva. The intestinal mucosae from 8 polyneuritic dogs were examined and 
found to contain secretin. The authors conclude tjiat “there is no direct 
relation between vitamin B and the secretory function of the pancreas, liver, 
and salivary glands.” 

Secretin. — ^V, Its effect in anemia, with a note on the supposed similarity 
between secretin and vitamin B, A. W. Downs and N. B. Epot {Amer. Jmr^ 
PhpsM,, 58 {1921), No. 2, pp. 295^00, figs. 2 ). — ^Further evidence that vitamin B 



10221 foobs — HUMAN NUTBlTlOSr. 76 l 

and secretin are not Identical is furnished in this continuation of the studies on 
secretin previously noted (E. S. R., 39, p. 285). 

Ten rabbits which had been rendered anemic by a diet of cracked polished 
rice were put on a full diet of oats, turnips, carrots, and cabbage. Five of the 
rabbits received daily subcutaneous inject!on.s of secretin dissolved in physio- 
logical salt solution and the other 5 lnjoction.s of an equal amount of physio- 
logical salt solution alone. All of the animals .shortly began to increase in 
weight and to show gradual improvement in the erythrocyte count, the latter 
more rapidly in the animals receiving secretin. For the first three weeks the 
secretin rabbits also gained In weight more rapidly than the controls. 

To determine whether the marked improvement brouglit about by secretin 
might also have been induced by the addition of an equivalent excess of vitamin 
B, 5 rabbits were injected subcutaneously with 1 cc. of secretin from bog’s in- 
testine and 5 with vitamin B from brewers* yeast according to the method de- 
scribed by Voegtlln and Myers (E. S. 11., 44, p. 765). At tJie end of one hour 
tlie erythrocyte count had increased on an avenige of 17.55 per cent in (be ani- 
mals in wbicli secretin had been injecte<1, while there was no increase in the 
erythrocyte count in the animals treate<l with vitamin It is concluded that 
tliere is no similarity between secretin and vitamin B. 

Effect of heating the antiscorbutic vitamin in the presence of invertase, 
E. Smith and O. Medks {Jour. Hiol. Chew., .{8 (i92J), \o. 2, pp. To 

determine whether enzym action is an important factor in the gradual destruc- 
tion of vitamin C, as suggested by (livens jind Mct^lngage (K. S. U., 43, p. 7(55) 
and others, the alcohol extract of orange juice pn‘pan*d as described by Hess 
and Unger (E. S. U., 39, p 771) was heated at temp(*rature.s of 38, 55. and 76® 
0., both in the pi'esence and in the absence of the enzym invertase prepared by 
the method described by Hudson and Paine (E. 8. R , 23, p. 110). Th(‘ various 
samples of Juice thus tr€»ate(l were then given ns the source of vitamin C to 
guinea pigs on a basal scorbutic diet. 

That the enzym did not contribute to the destruction of the vitamin was 
shown by the fact that in all cases €»xcept one the animnl.s m'eiving the extract 
heattHl in the presence of the enzym were In a less advanced .stage of scurvy at 
the close of the period than (hose receiving the extra<*t similarly heated without 
the enzym. Heating at 75® either in the presence or the ab.seiuv of invertase 
caused a more rapid destruction of the vitamin thai\ heating at 55®, but no ap- 
preciably greater destruction upi^mred to lake place at 38® than at room tem- 
perature. 

Is sterilized lemon Juice antiscorbutic? G . Mv)rRiQT’^ANi) and P. IVIichex 
iCompt Hen. 8oc. Biol. [Baris], So (1921), -Vo. 27. pp. 470~/f72 ). — The authors 
report that guinea pigs subJo(‘te4t to a scorbutic ration plu.s from 5 to 10 cct 
daily of lemon Juice sterilized for liours at 120® O. develop scurvy after a 
period of from 85 to 110 days during wliich the animals grow normally and 
appear in excellent condition. Tlie chronic fonn of the disease which then de- 
velops Is capable of disappearing spontaneously and completely with no modi- 
fication of the diet, but such animals are rendered more susceptible to the dis- 
ease at a later date. 

Betectlon of a deficit in the tissues of animals suffering from deficiency 
disease, W, R. Hess and N. Takahashi {Biocheni. Ztsrhr., 122 {1921), No. 
pp. 19S--B0S ). — To determine whether tissues of pigeons with experimental beri- 
beri are lacking essential constituents, mice and rats were fed boiled rice with 
additions of tissue preparations from healthy and i)olyneuritic pigeons. Those 
fed the muscle preparations of polyneuritic pigeons did not live ns long as, 
and lost weight more rapidly than, tliose f<Hi healthy tissues. Evidence of xero- 
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plithQlmia was noted in many of tho former cases. The diiterehce tn action is 
thought to be due to the vitamin content of the healthy tissuea 

Severe infantile malnutrition. — The energy metabolism with the report 
of a new series of cases, F. B. Tauiot (Amer. Jour, Diseases OhUdren^ 
iJ921), No, 4, pp. S58-370t figs. 6 ), — series of basal metabolism studies of 
Infants suffering from varying degi'ees of malnutrition is reported, with the 
following conclusions; 

** There Is no appreciable change in the metabolism of cases with severe mal- 
nutrition until there is a loss of 20 per cent in the body weight. Beyond this 
point there is presumably a loss of subcutaneous fat and a larger body surface 
in relation to the body weight. With increasing malnutrition the divergence 
from the normal becomes greater, and body heat is lost more easily because 
of the lack of the insulating layer of subcutu noons fat and of the greater radia- 
tion of heat due to the relative increase in body surfa<*e as compared to the 
weight. When the heat loss becomes greater than the heat production the tem- 
perature becomes subnormal. This condition can only l>e remedied by the 
application of enoiigli external heat to make ui) for the loss. The basal metab- 
olisju per kilogram of body weight i.s liigbtT in infants with .severe malnutri- 
tion than in normal average infants, l>eing higher the greater the tlegree of mal- 
nutrition.” 

Pellagra: First, seiiond, and third reports of the Robert M. Thompson 
(Thompson-McFadden) Pellagra Commissi on, J. F. Kii.ku, P. E. Gaurison, 
W. J. MacX'eal, kt al. (Netv York: Post-Grad. Med. Seftool and TIosp., 1913, /, 
pp, IVJrm. figfi^ 40; 1014, II, pp. iv-^ioy, figs. 50; 10J7, JIl. pp. vin-^454, 
figs. 121). — This CHUitains the detailed reports presented by the various members 
of the Thompson Pellagra Commission of the New York Post-Graduate Medical 
School. Several of these rept)rts have been previously noted from their original 
sources. 

The diet factor In pellagra, W. H. Wii.sopf (Jour. Ugg. {Cambridge), 20 
(1921), No, 1, pp. 1-59, figs, S), — In this paper the question of the etiology of 
pellagra Is studietl from the theory of protein deficiency by a comparison of the 
biological value of the protein, according to the method of Thomas, of a number 
of diets known to have been c<mnected with pellagra, wdth tliat of others of 
known value in curing or preventing the disease. The diets studied Included those 
in use during an epidemic of pellagra in the Armenian refugee camp at Port Said 
In 1916, those of the Rankin Farm experiment, the food of Italian peasants in 
pellagrous districts, and the diets of Turkish prisoners of w^ar and convicts In 
Egypt. For comparison with these jiellagi'ous diets st»verul <llet8 are cited on 
which i>ellagra has been known not to oecnir. 

From the study of these pellagrous and nonpellagrous diets, the author con- 
cludes that i)ellagra Is the ultimate result of a deficient supply of protein. This 
deficiency may l»e primary, in which the supply is lnsuflici<*nt for the require- 
ment or can not be utilized to the normal extent on account of its indigestible 
character, or .secondary in which, owing to digestive disturbances, an otherwise 
normal supply of protein can not be assimilated. 

Indicanuria is tliouglit to t>e an important indic^ution of the loss of protein 
in the intestine and to be closely related to the deficiency of gastric hydro- 
chloric acid. Work is considered to be a factor in the causation of pellagra In a 
community whose protein supply is on the border line between sufficiency and tn* 
sufficiency. 

i^roteln deficiency and pellagra {BrU, Med, Jour,, No, 3181 (1921) f 
iP5d).-*“An editorial comment on tlie above paper. 

99he blood picture In scurvy, with particiilar reference to the plut^lqt» 
8. P. Bedson (BHt, Med. Jour,, No, 3176 (1921), pp. 792, 795).— Blood platelet 
counts made on the blood of guinea pigs and monkeys at frequent intervals dur* 
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• ing the course of experimental scurvy have shown that, contrary to what might 
be expected in severe hemorrhage such as occurs in scurvy, tl>e blood platelet 
count Is practically normal. A practical application of these findings is indi- 
cated from similar observations on the blood of two infants, both diagnosed as 
scorbutic. In the one case the blood platelet count was very low, while in 
the other It was normal. Both children received antis(?orbutIc treatment, but 
the former died In a few days with post-mortem findings of purpura hemor- 
rhagica, while the latter made a rapid recovery. 

Botulism. — A method for determining the thermal death time of the 
spores of Bacillus botuliuus, B. C. Dickson and O. S. Burkk {Soc, Expt. 
Biot, and Med, Proc„ J9 {1921), No, 2, pp. 99-101 ). — As a result of the difliculty 
in preventing spoilage of a small percentage of tubes in the method for de- 
termining thermal death time recommende<] by Bigelow and Esty (E. S, R., 
46, p. 10), a method has been devised which is said to eliminate all possibility 
of contamination of the contents of the tubes after they have been subjected 
to the required amount of heat. The technique is as follows : 

Three cc. of a 1 per cent glucose peptic digest liver broth adjusted to a final 
pH of 7.3 to 7,5 is placed in a soft glass tube 10 by 150 luni. and covered with a 
thin layer of oil to prevent evaporation. The medium is sterilized at 15 lbs. 
pressure for 30 minutes. Immediately Ixjfore inofmlatioii the tubes of broth 
are exposed to live .steam for 20 minutes to expel tlie air, and a known number 
of spores Is then added to ea<*h tube in 0.5 cc. of Ibe medium in which they have 
grown. The tubes are then seabed in an oxygen flame and are ready for heat- 
ing by Immersion in racks Into oil wldch is maintained at the reiiuired tem- 
perature and vigorously agitated. At the end of the heating iveriod tlie tubes 
are removed from the oil, placed in deep pans of cold water to cool, immediately 
labelled, and tlKui incul)ated at 37.5® C- 

Incubntlon Is cemtinued for at least 10 days after growth is recognized, in 
order to allow time for the formation of toxin. The tubes are then opened 
under sterile <‘onditions, deep agar, liroth, and meat mediums an* inoculated, 
and guinea piffs are immediately injected. X(» lest is con.sidered positive unless 
the broth culture within tlie sealed tube contains a virulent botulinus toxin at 
the tinu? the tube is broken, 

AWIMAL PRODUCTION. 

[Work in animal husbandry at the Guam Station], C. W. Euwakds {(ruam 
Sia. Bpt. J920, pp, 7, 10, 11, 13-15 ), — A general review of the work in animal 
husbandry is presented, and the results of experiments and observations made 
during the year are reported. 

It was observed that dlfliculties in connection with breeding native mares 
were due largely to their lack of readily recognized oestrum i>erioda. The re- 
sults of pasturing experiments indicated that well-estahlisht'd lowland Paspalum 
pasttires will supimrt two head of native ponies per acre, and that such pastures 
have a larger carrying capacity than pastures with only native grass. 

Pigs on Pasikaluni pasture appeared to thrive as well on cracked corn alone 
as on a mixture of two-thirds cracked corn and one- third coarsely ground cow'- 
peas. Grade gilts pastured during October and November on sweet potatoes 
supplemented with velvet beans in the pod and tankage and pastured during 
December and January on Para grass with corn and tankage given in addition 
made satisfactory growth and gains. Satisfactory results were secured also 
with grade brood sows pastured during March and April on nearly mature 
velvet beans with corn fed in addition, pastured during May on ripe kafir 
supplemented with tankage, and fed during June on cooked breadfruit and velvet 
beans In the pod. With native pigs pastured on Paspalum, cracked corn and 
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Crooked, weevil infested, dried Lima beans were practically equal In feeding < 
value. 

The data from 89 sittings and 40 artificial hatches of hens’ eggs indicated 
that within certain limits the period of incubation is not entirely dependent 
upon the degree of Icnii^rature. The records submitted showed a variation 
in the incubation period from 17 to 23 days. In the artificial hatches the 
period ranged from 19 to 22 days, an average incubator temperature of 102.4® F. 
completing the hatch In 19 days and an average temperature of 103® in 22 
days. 

Equal parts of corn and mungo beans proved a better ration than corn alone 
for chicks from 6 to 12 weeks and from 12 to 24 weeks old. Grattnl coconut 
when used alone as a feed for chicks over 12 weeks old did not give as good 
results as those secured with corn alone, and it is coiicliKlcd that for chickens 
coconut should be used only ns a supplementary feed. Trial plantings of 
Paapalum dilatatum In chicken runs indicated its value for this purpose. 

Butchering and curing meats in i’liliia, C\ O. Lkyink (Canion Christian 
Col. Pul, 27 {11)21), pp. IV-i-Jfl, pis. 6*L“This bulletin deals with meat condi- 
tions in China, having special refeiamce to the meat animals of China; selec?- 
tion and preparation of the animals for slaughter; killing and dressing hogs, 
cattle, sheep, and iK)ultry ; and American and Chinese methods of tmrlng meat. 

Cooperative experiments upon the pi’otein requlreniciits for tht‘ growth 
of cattle, II. P. Armsby {Pul. Xatl. /iCscofth Coutirif, 2 So. 12, pp. 

219-288, figs. 2). — This is the iiiitUil iviKirt of coain rativc cxperiinmits cuitUhI 
on by various experiment stati<»ns under the general direction of the author to 
study the protein requirements of growing calves, experiments being sum- 
marized as carried on at the Massachusetts Station during 1918-19, at the Ohio 
Station during 1918, and at the Virginia Station during 1918-19 on a total of 
26 calves. The plan of these experiments was to Uav(‘ them conducted uni- 
formly at the different stations, the calve.s being arranged In pairs of which 
one calf would rec'eive a comparatively high protein ration and the other calf 
a lower protein ration. The feeds used consisted of alfalfa hay, corn meal, lin- 
seed meal, and peanut meal, with oat straw and starch adiied in suflicieiit 
amounts to equalize the net energy of the high and low prottdn rations. The re- 
sults of the experiments were measured as far as possible by the nitrogen bal- 
ance; otherwise by weights and measurements of the calves. The following 
table gives the amounts of digested true protein and net energy actually con- 
sumed per 1,000 lbs. live weight according to the digestion trials compared with 
tliat computed for their consumption : 

Summary of protein and energy consumed and gains in live weight. 
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The results teemed to be soniewliat affected by tlie lack of opportunity to 
accustom the animals to the appliances for collecting tlie urine and feces, but 
with these irregularities the results are deemed worthy of consideration. With 
this particular protein mixture sufficient protein in the feed to equal the normal 
maintenance requirement plus the normal iiuTcase in body protein seemed to 
produce almost normal growth. A more liberal supply of protein seemed to 
distinctly stimulate the rate of growth. 

The author states that it seems that current feeding standard.s for growth 
call for a much greater supply of protein than is necessary to secure satisfac- 
tory results. 

Cattle feeding experiment at Green I>rove, Thorney ( Olympia Ayr, Co, 
Ltd,, Research Dept, Ann. Rpt,, / (/.‘i2/), pp. 5U-A)7 ). — This is a report of a feed- 
ing exi)erlment with 20 Irish bullocks at Green Drove, Thorney, from February 
14 to April 19, 1920. The bullocks were divid^Hl into two h»ts called the con- 
trol and tlie cxj.>erimental lots. The former lot ri*ceiveil 112 lbs. mangels and 
4 lbs. mixed cake, while the exptTjnienlal lot received S4 lbs. mangels and 5 
lbs. tall coni. Both lots received straw ad libitum. 

The average gains per head during this period were C7.9 lbs. for the control 
and 93.8 lbs. for the experimental lot. 

One half of the l)ul!ocks were marketed April 19, and the other half (5 in 
each lot) were kept on for 23 days. Each lot averaged 28 ll)s. per liemi of gain 
for that pc^rlod. 

Cattle feeding experiment at Cherry Orchard Farm, Harlby {Olympia 
Ayr. Vo. Ltd., Rcsearah Dept. Ann. Rpt., 1 illlU), pp. This is th<* 

report of an experiment to compare the feeding values of ninidow hay, oat straw, 
and wdieat .straw when fed In quantities proportional to their respective market 
price, 1. e., 1 lb. of htty=2 lbs. of oat straw* ‘ 2.5 lbs. of wheat straw. 

Three lots of cuttle were selected, oomi>osed of 4 bullocks and 4 heifers in 
each lot, with an average weight of 514, 523, and 517.9 ll)S., resp(‘ctivoly. The 
following basal ration per head per day was fed eadi lot : Twenty-(*igiit Ihs. 
of pu4)ed roots, 3 lbs. of straw einjp, and 2 Ib.s. of linseed cake and pig meal. 
The different lots were supplemented l»y the following feinls : A with 3.5 

lbs. of hay, lot B 7 lbs. of oat straw, and lot C 8.75 ibs. of wheat straw. The 
rations had to be slightly niodllied during the exiK'riiiient because of lack of 
some of the products. The average gains for 08 lUiys were for lot A vSl.5 lbs., 
lot B 67.9 lbs., and lot <" 93.5 lbs. At the end of this period bits B and C were 
changed so that lot B received wheat straw and lot C received oat straw. The 
average gains for the next 43 days were lot A (hay) 40 Ibs., lot H (wheat 
straw) 29.6 lbs,, and lot C (oat straw) 20 lbs. 

Due to the ob.servations made and the lntluen<’e of other factors, the belief 
is expressed that the hay lot did the best tliroiighout the test, followed by the 
wheat straw lot, with the oat straw lot last. 

Effect of winter rations on pasture gains of calves, E. W. Siii-:ets and 
R. H. Tuckwiller {V, S, Dept. Ayr. Bui. 10Jf2 {D)22), pp. 15, Jiys. .q).~-An out- 
line of the experimental work is presented and the results secured are tabu- 
lated and discussed. 

Feeding trials w’ere made for tliree years during an average winter period of 
134 days. In cooperation with the West Virginia Experiment Station on a farm 
in southeastern West Virginia, with grade Shortliorn, Hereford, and Al>erdeen- 
Angus calves averaging 385 lbs. at the beginning of tlie winter period and 
being 1 year old the following spring. The calves w^ere divided Into three 
uniform groups of 10 calves each for the winter feeding of different rations, 
and in summer for an average of 168 days all w^ere turned on to a 200-acre 
imsture, one-balf woodland* with a fairly good growth of blue grass and white 



766 


EXPBBIMENT STATION RECORD. 


[Vol. 46 


clover In the un wooded portion. The composition of the feeds used (com 
silage, mixed hay, rye hay, clover hay, shelled corn, wheat bran, linseed meal, 
and cottonseed meal), as determined and tabulated, was somewhat below the 
average. The mixed hay fed was approximately half timothy and half clover. 

The calves of lot 1 receiving each an average daily ration of 12.3 lbs. com 
silage, 3.9 lbs. rye hay, and O.C lb. cottonseed meal made an average total 
winter gain of 55 lbs., as compared with 46 lbs. for lot 2, receiving 12.3 lbs. 
corn silage and 4.9 lbs. clover hay, and with 98 lbs. for lot 3, receiving 9.2 lbs. 
mixed hay and 2.6 lbs. of a grain mixture consisting by weight of three parts 
corn, one part bran, and one part linseed meal. The average total winter ahd 
summer gains per calf for the three lots were 248, 238, and 280 lbs., respectively. 
It is pointed out that in wintering the calves 4.9 lbs. of clover hay were practi- 
cally equal to 3,9 lbs. of rye hay and 0.6 lb. of cottonseed meal as a supplement 
to com silage. 

A study of the cost of the rations showed that corn silage and clover hay 
fed to lot 2 was the cheapest ration and cost least per pound of yearly gain. 
Lot 3, fed mixed hay and grain, made a large gain, but cost $6.46 more per 
year per calf than lot 1 and $7.92 more per calf than lot 2. It was concluded 
that a ration containing silage for wintering steer calves is more economical 
than dry roughage with grain, considering the gains made during the winter 
and the summer following. The results further Indicated that the cost of 
wintering a steer calf is approximately two-thirds of the cost of keeping the 
calf one year, and that the profit, therefore, is determined largely by the cost of 
the winter ration. 

Aberdeen- Angus cattle, .T. R. Barclay {Highland and Agr, *Sfoc. fScot. Trans., 
5. 3S (1921), pp, 80-104, figs. 3). — This brief sketch of the origin and 
development of Aberdeen-Angus cattle gives special credit to three men, H. Wat- 
son, W. M’Conibie, and G. Maepherson-Grant, called, respectively, the founder, 
the emancipator, and the refiner of the breed. An account of the success of 
Aberdeen-Angus cattle is given. 

Karakul sheep, R. O. Wahl flo. Africa Dept. Agr. Jour., 1 (1920), 

No 9 . 6 , pp. 509-527, figs. 9; 7, pp. 626-642, figs. It ). — The antlior deals with the 
origin and management of Karakul sheep and their introduction Into other 
countries. A description of the sheep is furnished as to conformation and 
condition of fleece desired in lambs and in mature sheep, together with a 
classification of 'the pelts of the lambs. 

The results of breeding investigations carried on at the Grootfontein School 
are also reported. 

Suffolk sheep, S. R. Sherwood (Jour, Min. Agr. [Lonilon'\, 28 (1922), No, 10, 
pp. 880-886, pi. 1 ). — A brief account is given of the history, description, and 
management of Suffolk sheep, with some reasons for their popularity in other 
countries as well as Great Britain. 

Facts that sheepmen desire to know, R. C. Miller (Breeder's Qaz., 81 
(1922), No. 5, pp. 1S9, 140 ). — The author gives an account of the sheep and goat 
investigations of the U. S. Department of Agriculture. Some of the results 
which have been obtained at Beltsville, Md., on farm stock studies and milch 
goat improvement; at Dubois, Idaho, on range sheep investigations; and at 
Vienna, Va., on Investigations of the sheep diseases are briefly reported. 

Note on Inheritance in swine, A. M. Carr-Saunders (Science, n. ser., $5 
(1922), No. 1410 , p. 19 ). — The author reports several crosses of Berkshire sows 
with Large Black boars in which the Fj pigs have had erec‘t ears (Berkshire), 
uniform black coat without any white (Large Black), and nose and body in- 
termediate between the two breeds. In the reciprocal cross the same results 
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* have occurred except in the case of the color, in which six white points have 
occurred on some of the individuals as well as truly spotted males. 

[Swine feeding at the Huntley, Mont., Reclamation Project Kxperiment 
Farm], D. Hansen, A. E. Seamans, and It. E. Hutton (17. *Sf. Dept. Agr.y Dept. 
Circ. 204 {J921)y pp. 17-26 ). — Experiments continued from previous years 
(E. S. It., 44, p. 770) on the utilization of hogs of dry-land pasture crops and 
of Irrigated crops in rotation, and on fe('ding hogs while on pasture and in the 
dry lot are reported. The annual results for the entire period of the experi- 
ments are for the most part summarized in tables. 

In experiments in progress for the purpose^ of determining a system of con- 
tinuous summer pasturage, hogs were pastured on winter rye, field peas, beard- 
less barley, and corn grown in rotation and on alfalfa and brome grass rep- 
resenting the perennial crops. The work is being continued, and the results 
briefly noted and discus«(‘d, for the different years are not summarized and no 
conclusions are drawn. 

In crop utilization and feeding experiments with hogs quarter-acre plats of 
third-year alfalfa were pastured with fall pigs from April to July and with 
spring pigs from July to October at the rate of 2,000 to 2,500 lbs. of live weight 
per acre. The pigs were alternated from one half of each plat to the other 
half every 10 or 12 days and were fed 2 lbs. of corn daily per 100 lbs. of live 
weight. The average results on an acre basis for the years 1914 to 1920, in- 
clusive, showed that 19.3 pigs were pastured in spring and 32.7 in summer, the 
average pasturing period being 147.2 days. The pigs made an average daily 
gain of 0.03 lb. and consumed 2.87 lbs. of grain per pound of gain. 

Spring pigs used in the alfalfa pasturing experiments were pastured on a 
quarter-acre plat of corn immediately after the summer pasturing period. The 
average n^sults on an acre basis for 1912-1920, inclusive showed that 18.2 pigs 
pastured 23 days made a total gain of 689 lbs., equivalent to 100 lbs. of gain 
from 445 lbs. of grain consumed, the estimated yield of corn per acre being 
54.3 bii. 

Similarly, the average results also on an acre basis of an experiment in 
pasturing hogs from 1916 to 1920 on corn in which rape had been drilled about 
the last of July sliow that 17.6 hogs were pastured 32.6 days and made a total 
gain of 716 lbs. or 100 lbs. for each 386 lbs. of grain eaten, the yield of com 
being estimated at 52.9 bu. per acre, 

A number of feeding experiments with hogs were made in cooperation with 
the Montana Experiment Station. In comparing different supplements to corn 
a ration consisting of oni^ part corn and three parts skim milk produced more 
rapid gains and required less concentrates per 100 lbs. gain than any of the 
other rations tried. In this ration every 5.2 lbs. of skim milk fed was equal 
to 1 lb. of grain, while in a ration consisting of one part corn, one part mill 
feed, and two parts sklin milk 3.3 lbs. of the milk saved 1 lb. of grain. 

Spring pigs on alfalfa pasture receiving corn and tankage made slightly 
more rapid gains than those receiving corn alone. Two self-fed lots In this 
experiment made much more rapid gains, but consumed about 10 iwr cent more 
grain than two lots receiving 2 lbs. of grain per :100 lbs. of live weight. The 
excess of grain consumed was more than offset by the lower cost of pasture 
per 100 lbs. of grain. The pigs In these different lots were taken from the pas- 
ture to dry lots and self-fed shelled com, tankage, and alfalfa hay. The length 
of the finishing period to bring them to 200 lbs. varied from 43 days for the 
lots self-fed on pasture to 85 days for the check lot which received no grain 
on pasture. The combined results of the pasture and dry lot periods showed 
that the time required to bring the pigs from 65 lbs. to 200 lbs, varied from 
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103 days for the pigs self<fed corn and tankage on pasture to 149 days for the 
check lot receiving no grain on pasture. 

Hogjging down [alfalfa and clover] (South Carolina Sta, Rpt, 1921, pp, 14, 
15 ), — Twenty shotes averaging 103 lbs. per liead were turned on one-half acre 
of alfalfa and one-half acre of crimson clover February 26, 1921. During 28 
days they consumed 1,204 lbs. of com in addition to the pasture, and gained 
an average of 1.24 lbs. per hog per day. 

Thirteen shotes averaging 80 lbs. per head grazing on an acre of alfalfa for 
35 days during March and April made a total gain of 450 lbs. 

Berkshire pigs, S. Spknckk (Jour. Min. Agr. [London^, 28 (1922), No. 10, 
pp. 887--890, pi. Jf).— The author states that the Berkshire breed is one of the 
oldest breeds of hogs. A description of the first Berkshires is given, together 
with an estimate of their popularity in later years. A standard of excellence 
is included for Berkshires ns approved by the British Berkshire Society. 

Stallion enrollment. — X, Keport of stallion enrollment work for the 
year 1021 with lists of stallions and jacks enrolled (Indiana Sta. Circ. 104 
(1921), pp. 7^, fig. 1 ). — This report of the stallion enrollment board consists 
mainly of a directory of enrollments and renewals of the calendar year 1921, 
classified by counties. During the year thefe were enrolled 1,442 purebred 
stallions, 472 grade and scrub stallions, 814 registered jacks, and 295 grade 
and scrub jacks. These totals are all lower than in 1920 (K. S. R., 44, p. 774), 
but the proi)ortion of purebred st^illions and jacks is higher. 

The poultry keeper’s vade mecum, E. Bkown (London: Stanley Paul d Co., 
(1921), pp. 170, figs. 21 ). — ^Tliis work is in the form of an elementary handbook 
for the English poultrjmian, and discusses the ])roeding, feeding, care, and 
management of poultry, as well as giving a brief description of the different 
breeds. 

Early«m atari ng v. late-maturing White Leghorn pullets, D. 0. Kennard 
(Ohio Sta. Mo. Bui, 6 (1921), No. 11-12, pp. 163-167).— In the fall of 1920, from 
300 pullets hatched April 7, 50 of the best birds were selected as lot 1. Then 
60 of the poorest or slowly maturing pullets were selected as lot 2. Lot 2 was 
apparently in good condition except for size and maturity. All birds in lot 1 
had laid in October or November, whereas the birds in lot 2 did not begin 
laying till December 15. 

By October 1, 1921, the birds in lot 1 had laid 7,995 eggs against 5,666 eggs 
for lot 2. The feed costs were about the same for each lot. The profit over 
feed cost per bird for lot 1 was $4.16 and $2.45 for lot 2, The loss from mor- 
tality and culling was much greater for lot 2, being estimated at 12 and 82 
cts. per bird, respectively. 

The slow-maturing birds were, of course, smaller at the start, but they never 
attained the same average weight as the early-maturing birds. From the 
point of egg production, size of birds, mortality, and the number of culls at 
the end of the first year, it would seem that the inferiority of the slow- 
growing pullets is duo to the permanent handicap which continues, at least 
during the first year and probably indefinitely.’" The experiment indicates 
that closer culling should be practiced, and that no slowly maturing birds should 
be used as breeders. The experiment is being continued with the same birds 
for another year. 

The rate of growth of Single Comb Rhode Island Reds, B. F. Kaupp 
{Poultry Sd., 1 (1921-22), No. 2, pp. 39-43, fiff. !)• — In an experiment to deter- 
mine the growth expectancy of Rhode Island Red chicks on three different 
rations, the cockerels were found to increase In weight faster than the pullets, 
especially from the twelfth to the twenty-fifth week. Average weekly weight 
and growth curves of the cockerels and pullets are given. 
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standard varieties of chickens. — V, The bantam breed and varieties, 

II. R. Slocum (U, Dept. Apr,^ Farmers' Bui. 1251 {1921), pp. 24t figs. 52 ). — 
This describes the standard Ihirilain breeds and varieties, notes their charac- 
teristics, and discusses their care and the purposes for which they are kept. 
Among the breeds and varieties described are tlie Game, Black-breasted Red 
Malay, Rose-comb, Booted White, Brahma, Cochin, Japanese, Polish, and Millc 
Fleur Booted Bantams, the Sebright, and the Silkie. The more Important varie- 
ties under each breed are briefly noted. 

Linkage in poultry, J. B. S, Haldane {Science, n. scr., 5 4 {1921), No. H09, 
p. 663 ). — The author reports a lest made for linkage in poultry in which he 
considered two sex-linked factors, B, the presence of which determines barring, 
and S, which inhibits yellow pigment and converts gold into silver feathers. A 
Brown Leghorn cock of hs hs composition was mated to Barred I^lymouth Rock 
hens of BS composition. The Fi males were all BS ha and were mated to bs 
Brown Leghorn hens. Out of 78 Fa offspring produced, there were 27 birds 
which were unl)arred silver or barred gold which were, therefore, produced by 
crossing over. The crossing over percentage for these factors is, then, 34.6±:3.6. 

The prncticfil value of mapping these factors is brought out because of the 
possible similarity with the egg-laying factor which Pearl states is located In 
the sex chromosomes. 

A simple metliod of obtaining premature eggs from birds, O. Rtddle 
{SHdice, n. aer., 5ff {1921), No. Ili09, pp. 664-666). — Experiments are cited in 
wdilch pig(H)ns were stimulated to lay immaturely formed eggs from 6^ to 25 
minutes after the injection of pitiiitrin. Similar results were obtained with 
common fowls. This is cited as a method for the examination of immature 
eggs without killing the birds to obtain them. 

Hatchabillty and chick mortality, L. C. Ditnn {Poultrg Sci., t {1921-22), 
No. 2, pp. 33-3S). — The results of data accumulated on the relation of the 
hatchabillty of eggs and chi(‘k mortality are reiwrted. With 867 chicks hatched 
in 1921 and 1,577 chicks hatched in 1020, the coeflicient of correlation between 
tJie batching percentage of the eggs and the percentage of chicks dying during 
the first three weeks was practically zero. This means that separate factors 
probably determine the hatchabillty of the eggs and the vigor of the chicks. 

A comparative study of the body temperature of the different species 
and some reprevsentative breeds of poultry. — A preliminary report, F. M. 
Fuonda {Poultry ^ci., 1 {t92n. No. 1, pp. 16-22, figs. 12). — Temperatures taken 
every two hours during the day are reported on the following breeds of chick- 
ens: Single Comb White Leghorn, Black Leghorn, White Wyandotte, Black 
Minorca, Bantam, Cornish, and Langshan, as well as on pheasants, pigeons, 
Mallard chicks, geese, turkeys, and guineas. 

The normal tem}>erature of the chickens varied from 104.6® to 109.4® F., the 
average being 106.7®. The highest temperatures occurred from 12 to 4 o’clock. 
Graphs showing the daily variation in temperature are given for each breed. 

Body temperature of newly batched chicks, L. E. Card {Poultry fid., 1 
{1921), No. 1, pp. 9-15, figs. 6 ). — This is (be report of an experiment in which 
119 Single Comb White Leghorn chicks were used at the New York Cornell 
Experiment Station to detennine the temperature of chicks (male and female) 
on each of the first 5 days after hatching. Daily weights of part of the chicks 
were also taken. 

The average normal temperature of the chicks the first day was found to be 
106® F. In the morning and i02® in the evening. The morning temperature 
seemed to decrease on the average during the first 5 days, whereas the evening 
temperature tended to rise during that period. The chicks lost approximately 
one-third their original weight during the first 6 days, which the author 
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attributes mainly to tbe lack of water or milk, as the chicks had neither during 
this time. 

The relation of the keel bone to egg production, V. B. Asmtjndson {8oi. 
Agr,^ 1 {1921), Nos. 1, pp, SO-^S; 2, pp. 63--67, figs, 2). — The purpose of this 
study was to determine to what extent variation in structure was related to 
egg production, dealing especially with the size and position of the keel bone 
and the size of the abdomen and pelvic structures. 

For this work 280 Single Comb White Leghorn hens from the New York 
Cornell Experiment Station flock were measured, and the correlation was cal* 
culated between the measurements of the birds and egg production during 
different parts of the year, as well as the total egg production and the length 
of the laying period. A few of the more important correlations obtained are 
as follows: Length of keel and total egg production, 0.0319±.0403; curvature 
of keel and total egg production, 0.3157±.0398; depth of body (back to front 
of keol) and total egg production, 0.2530±.0377 ; depth of body (back to poste- 
rior end of keel) and total egg production, 0.3984±.0348; width of hips and 
total egg production, 0.3560±.0352 ; distance between pelvic bones and total 
egg production, 0.3479±.0354 ; and weight of bird and total egg production, 
0J1278±.0382. 

The author concludes that there is an “ egg type ” to be selected for, hut that 
several anatomical characters must be taken into consideration. 

Grain and sour skim milk as a laying ration, .1. 11. Martin {PouUry Hd., 
1 (1921-'22), No, 2, p. 50), — In an experiment with three pens of 20 White 
Wyandotte pullets each sour milk plus grain gave better results than were 
obtained by feeding grain and dry mash containing meat scrap. 

The Canadian record of performance “A” for purebred poultry, H. S. 
Arkell (Canada Dept, Agr., TMw Stock Branch, Canad, Rec, Performance ^*A'* 
Purebred Poultry Rpt, 1 (1919-20), pp, S7). — This is the first yearly report of 
the record of performance of purebred poultry in Canada for the period from 
September 1, 1919, to November 28, 1920. The owners and the records of the 
birds which were awarded certificates and advanced certificates are listed. The 
requirement for certificate is that the bird must have laid 150 eggs within 52 
consecutive weeks, and for advanced certificate 225 eggs. 

Egg-laying competitions. — Their relation to the industry of egg produc- 
tion, H. E. IvATTS (Highland and Agr, Soc, Scot. Trans., 5. ser., SS (1921), pp, 
230-243 ), — ^Tlie author discusses the magnitude of the poultry industry, and 
shows how egg-laying tests have helped to improve the poultry by acting as an 
incentive to careful breeders. 

Some problems of the fox-raising industry, A. Hunter (Canada Council 
Set, atid Indus. Research Bui. 8 (1920), pp. 12), — In this article the author dis- 
cusses the possibilities of the fox-farming industry as it exists, and then he 
takes up some of the reasons why the returns are not greater. Among the 
more important factors which tend to reduce the returns are infectious diseases, 
parasites, food poisoning, and Imperfect nutrition. 

Food requirements of the ranch fox, G. E. Smith (Canada Council Soi. 
and Indus, Research Rpt. No. 9 (1921), pp. 12). — This paper recommends differ- 
ent rations which have proved successful at the Research Station at Mountain 
Road, Hull, P. Q., for ranch foxes. Rations are also suggested for growing and 
breeding foxes. Less trouble occurs with the least possible amount of over- 
feeding, so it is advised that only foxes of the same size be fed together. 

Animal fibers used in the textile industry, A. F. Barker (Set. Agr., 1 
(1921), No. 1, pp. $4-37, figs. 7).— The author describes the animal fibers of 
commerce and briefly discusses the origin of the different classes of wool- 
Iproducing animals. 
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Pasturing experiments with dairjr cows [at the Huntley, Mont., Hecla- 
mation Project Experiment Farm], J. B. Shepherd {U. Dept, Agr., Dept, 
Giro, 204 {1021)^ pp, 26-3J), — ^Tlie experiments reported were conducted In con- 
tinuation of previously noted work (E. S. R., 44» p. 775). As in the preceding 
year, the largest net income in 1920 was secured from the complex irrigated 
pasture mixture composed of five grasses and two clovers as compared with 
the same mixture with white clover and nl.sike clover or hrorae grass and rye 
grass omitted. The results for three years are summarized in a table. 

A further study of the carrying capacity of an acre of irrigated pasture sown 
with the complex mixture showed that on the average for the past two years 
pasturage was furnished at the rate of about two cows per acre for 139 days 
and that the carrying capacity was increased by about one-fourth by top- 
dressing yearly at the rate of 12 loads of manure per acre. 

Feed cost of milk production, J. W. Hendrickson and O. W. .Tones 
Hoard's Dairyman, 63 {1022) ^ Ao. 7, pp, 236, 237). — Data collected from January 
1, 1915, to January 1, 1920, from 208 yearly lactation periods on 75 different 
cow^s at the University of Nebraska show that it required the following average 
amounts of concentrates to produce 100 lbs. of milk or 1 lb. of butter fat, 
respectively, by the difl’crent breeds : Holstein 39.G0 and 11.17 lbs., Jersey 46.46 
and 8,73, Guernsey 46.23 and 10.09, Ayrshire 40.22 and 10.14, and Shorthorn 
49.86 and 12.07 lbs. The kind of ea(‘h concentrate fed and the amounts of hay 
and silage are also given in tabular form. 

The testing of purebred cows in New South Wales, L. T. ^MacInnes (N. S. 
Wales Dept. Agr., Farmers' Bui. 142 (1021), p. 36). — This is a report of the 
testing of purebred dairy cattle in New South Wales from March 1, 1920, to 
February 28, 1921. The 532 cows which fulfilled the butter fat requirements 
for 273 days during this period are listed. Statements by the owners of these 
cows are included, telling the rations fed while on the test. 

Herd testing, R. T. Archer {dour. Dept. Agr. Viciortay 19 {1921), No. 8, pp. 
484-439 ). — This is a report of results obtained during nine years’ cow-testing 
work by the Victoria Department of Agriculture. 

The variation in the per cent of fat in successive portions of cowl’s milk, 
A. C. Ragsdale, S. Brody, and 0. W. Turner {Jour. Dairy Set., 4 {1921), No. 5, 
pp. 443-430, fig. 1). — An experiment is reported in support of the gravity theory 
in explaining the reasons for higher fat percentage of the milk drawn from a 
cow during the last part of tlie milking. Successive portions of milk drawn from 
a cylinder after standing three hours agreed very closely in fat percentage with 
successive portions drawn from one teat of a cow after standing two hours. 
Thorough manipulation of the udder procUiced almost a uniform fat percentage 
in successive portions of milk. 

Bacterial content of milk {South Carolina Sta. Bpt. 1921, pp. 23, 24 )* — ^A 
study of the bacterial content of milk from the time it is milked until it reaches 
the consumer indicated that with a low initial bacterial content there is no 
marked increase during the first four hours. The bacterial content of milk from 
different cows was found to vary widely. 

The spoiling of milk, W. Sadler and M. J. Mounce {ScL Agr., 2 {1922), No. 
7, pp. 213-^4) • — ^The authors present the results of an investigation on the 
length of time required for samples of milk from four different sources in 
British Columbia to coagulate. When incubated at 37.5® C. the shortest time 
reported in 245 samples was 9 hours, -whereas the longest time was 48 hours. 
Studies were also made of the bacteria dissolving the coagulum, the most com- 
102001—22 6 
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Dion one found l)elng a Gram-positive staphylococcus which fennents glucose 
and lactose to acid and liquefies gelatin. More than half of the staphylococci 
found were from milk procured under aseptic conditions and, therefore, must 
have been in the normal flora of the udder. 

In how far is the bacterial count of milk influenced by the dirt content? 
H. A. Hakding, IM. J. Prucha, E. F. Kohman, H. M. Weetkr, and W. H. Cham- 
KKBs {Jour, Dairy ScL, 4 {1921) ^ No, 5, pp. JiSO-W, fig. i).— Tliis material has 
been previously reported (E, S. R., 46, p. 378). 

Butter making on the farm, U. II. Lkitch {West of l^cot. Agr, Col, Bui, 98 
{1921), pp. 115^-176, pis. 8, figs. ^3).— In this bulletin the author gives dire(?tions 
for the manufacture of fresh butter on the farm, discussing the cattle barn and 
precautions to prevent contamination of the milk, the separating and handling 
of the cream, and the churning, packing and Judging of the butter. 

Butter and cheese control schemes of the Irish Agricultural Organiza- 
tion Society, Ltd. — Annual report for season 1020—21, D. Houston {Irish 
Agr. Organ. Soo., Butter and Cheese Cmfrol 8lahemcs, Ann. Rpl., 1920^-21, pp, 
72, pi, 1, figs, 8). — This is a report of the b:ictori(dogist of the Irish Agricultural 
OrgHnizatioii Society Butter Control Scheme in which the methods of control 
in the ooopenitive croanu'ries are described. The investigational work on the 
control of undesirable organisms, as well as other suggestions tending toward 
the production of a standard high-grade butter, is noted. The progress of the 
cheese control committee is also discussed. Copies of the butter and cheese 
control regulations are api)endGd to the report. 

Some light on Canadian Chf'ddar cheese, A.-T. (hfARnoN {Sci, Agr,, 2 
{1922), No. 7, pp, 2JfO-2Jt2). — In a comparison of the cheese of the Provinces of 
Quebec and Ontario, examinations Jind chemical analyses were made of 25 
samples. The results showed that the average of tlio 16 Quebec cheeses con- 
tained a little higher percentage ot nutrients and a little less water than the 9 
Ontario cheeses. Otherwise there was no difference. 

Bacterial cultures. — Their use in SwiSvS cheese making, L. h. Rogers 
(N, Y, Prod. Rev. and Amer. Creamery, 5S {1922), No. 11, p. also in Pacific 
Dairy Rev., 26 {1922), No, S, pp. 12, IS). 

Experiments in the manufacture of rennet, K 11. Leitch {West of Scot. 
Agr. Col. Bui. 92 {1919), pp. lS-37, pis. S, figs, 4 ), — The author reviews the 
natural sources of rennet and cites several methods of preparing rennet. 

According to the results reported, the most success was obtained by removing 
the abomasum of calves not over one week old, cleaning it of its contents, salt- 
ing inside and out, inflating, and drying at from 60 to 65® F. for from 2 to 3 
weeks, after which it was piled up and cured 4 to 5 months. The pyloric end 
of the stomach was then discarded, and the rest was cut In small pieces and 
soaked according to the following formula for about 12 days, with frequent 
stirring: Water 100 Ihs., salt 5 lbs., calcium chlorid 5 Ihs., glycerin 6 lbs., and 
dried stomachs 10 lbs. The solution was decanted off and cleared by filtration, 
clarification, or precipitation, the last method giving the best results. The solu- 
tion was then colored and stored in a cool, dark place in air-tight containers. 

Whey butter, H. H. Dean {Agr. Gaz, Canada, 9 {1922), No. 2, pp. 120-122).-- 
The results of a study of whey butter, carried on cooperatively by the Ontario 
Agricultural College and the Wisconsin Experiment Station, indicate that a very 
fair quality of butter can be made from whey cream, comparing favorably with 
butter made from similar crcwim separated from whole milk, both when fresh 
and when held in cold storage. 
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Veterinarjr hygiene, R. G. Linton {Ifew York: William Wood d Oo., 1921, 
pp. XIV -^4^9, flga, 92 ). — The several sections of this work deal respectively 
with water (pp. 1-B6), meteorology (pp. 37-49), sanitation (pp. 50-75), air and 
ventilation (jjp. 70-109), building construction (pp. 110-192), preventive medi- 
cine (pp. 193-372), and sanitary law (pp. 373-415). 

Zoology for medical students, J. <3. Kerr {London: Macmillan d Co., Ltd., 
1921, pp. figs. 199 ). — This textbook is based upon a lecture course given 

by the author to medical students during recent years at the University of 
Glasgow. 

The register of veterinary surgeons {London: Roy. Col. Vet. Surg., 1922, 
pp. XVI -4-352, fig. 1). — Tills registry includes a list of all members of the Hoyal 
College of Veterinary Surgeons, corre<*te<i to January 1, 1922. 

Annual report of proceedings under the Diseases of Animals Acts, the 
Markets and Fairs (Weighing of Cattle) Acts, etc., for the year 1920, 
S. Stockman {Mhi. Agr. and Fisheries [London^, Ann. Rpts. Proc. Diseases 
Anirn. Acts, 1920, pp. 104 ). — This is tlio usual annual report (E. S. R., 45, p. 177) 
upon the occurrence of and work with foot-and-mouth disease, rabies, hog 
cholera, glanders, antlnax, sheep scab, parasitic mange, epizootic abortion in 
cattle, rinderpest in Relgiinn, foot-and-mouth disease in Jersey, etc. During 
1920 there were 04 outbreaks of foot-and-mouth disease in 21 counties in Eng- 
land and one county in Wales. 

Annual report of th<? veterinary service for the year 1919—20, W. 
Litti-ewooi) et al. {Rgypi Min. Agr., Vet. Fci v. Ann. RpL, 1919-20, pp. 4 ^)- — 
This is the usual annual report (E. S. It., 45, p. 382), dealing with the occur- 
rence of contagious diseases of live slook and the work of the veterinary 
pathological laboratory and the School of Veterinary Medicine. 

Air carriage of pathogenic and other organisms, J. R. Buxton and II. R. 
Allen {Jour. Hyg. \Camhridgc], 20 {1921), No. 2, pp. 173-175; also in Vet. Rcr,, 
n. ser., 1 {1921), No. 47, pp. 921-923 ). — Experiments reported indicate (1) that 
under favorable conditions, such as a direct current of air through a building, 
organisms from animals may be disseminated over distances up to 150 ft. 
from the building; (2) that liacillm wclchli is frequently present in the dust 
and dirt of buildings in which horses and small laboratory animals (guinea 
pigs and rabbits) are housed; and (3) that under suitable conditions spore- 
bearing anaerobes such as B. udehii may be carried with infected dust for a 
distance of at least 90 ft. and probably considerably farther. 

Studies in pathogenic anaerobes. — 11, Principles concerning the isolation 
of anaerobes, H. H. Heller {Jour. Boat., 6 {1921), No. 5, pp. 44'^~470 ). — 
tinuing the studies on pathogenic anaerobes previously iioRkI (E. S. H., 45, p. 
480), the author analyzes some of the principles governing the isolation of 
anaerobic organisms and calls attention to some of the simple precautions 
which must be taken to obtain good results. It is emphasized that success 
depends more upon the critical sense of the worker than upon the method 
employed. In particular, a critical eye for the morphology and staining reac- 
tions of anaerobes is imperative. For routine work beating the material at 
70° 0. in pipettes is recommended. Chopped beef heart, preferably containing 
a little peptic digest broth, at a reaction of pH=7.2 is recommended as a 
routine medium for most of the anaerobes studied in the pathological labora- 
tory, Peptone liver agar Is recommended as a medium for dilution shakes, a 
technique which is preferred to other colony methods. 

It is emphasized In conclusion that when once pure great care should be taken 
to keep the cultures pure. This can be accomplished by avoiding reincubation, 
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prolonged incubation in closed jars, and storing In closed cans or In dusty places, 
and by using only autoclaved media for the preservation of type cultures. 

Contribution to the knowledge of nonspecific immunotherapy, Gbawebt 
(Berlin. Tierdrztl. Wohnschr., S7 (1921), No, 52, pp. 613-616), — ^The author 
recommends nonspecific protein therapy in veterinary practice for the treatment 
of all chi*onic skin diseases, for chronic diseases of the mucous membranes, such 
as vaginal catarrh and chronic Intestinal catarrh, and for diseases of obscure 
origin, such as foot-and-mouth disease, Joint-111, canine distemper, etc. Two 
commercial preparations are described, ergolactln, which Is essentially sterile 
milk, and ergotropin, a normal serum plus bacterial protein. The results ob- 
tained in the treatment of several diseases with these preparations are sum- 
marized, and their use in distemper is discussed in detail. 

The immunizing properties of anthrax bacilli killed by alcohol-ether, 
A, Statjb and P. Foboeot (Compt, Rend, Soc, Biol, [Paris} ^ 85 (1921), No, 28, 
pp. 646, 647)- — A brief note is given of successful attempts at immunizing 
guinea pigs against anthrax by succeiisive subcutaneous injections of small but 
Increasing doses of anthrax bacilli killed by alcohol and ether. 

The serum diagnosis of dourine, IV, V (Berlin, Tierdrztl, Wchnschr., S7 
(1921), Nos, 26, pp. 305, 306; 52, pp, 6t7, 618), — In continuation of the series of 
studies on dourine previously noted (S. S. R., 45, p, 785), two papers are pre- 
sented. 

IV. Agglomeration and agglutination, Dahmen and David. — A study is re- 
ported of the value of the agglomeration and the agglutination tests for dourine, 
the former test suggested by Laveran and Mesnil (E. S. 11., 17, p. 81). A drop 
of the blood serum of highly infected rats is mixed with a drop of the serum to 
be tested, while on the same slide another drop of the infected serum is mixed 
with a drop of scrum known to be negative. If the serum to be tested contains 
trypanosomes a clumping, first in the form of a rosette and then of larger 
round balls, is said to take place. This test was found to give reliable results, 
but the macroscopic agglutination test proved unreliable. 

V. Lipoid precipitation, H. Dahmen. — In the technique for the lipoid pre- 
cipitation test described in the third paper of the series, difficulty has been 
encountered in the tendency of the alcoholic extract of trypanosomes to become 
cloudy on the addition of the salt solution. It is stated that this can be avoided 
by blowing in the salt solution rapidly from a wide-mouthed pir>ette. 

Complement fixation and dourine, W. Nussiiag (Berlin, Tierdrztl, 
Wohnachr., 87 (1921), No, 34t PP- 402, 403), — This is a brief discussion of the 
author's experience with the complement fixation test for dourine. The test is 
considered of doubtful value, and reliable only when the results are positive. 
Case r€»ports are given showing that even positive results are sometimes mis- 
leading, since antibodies appear late in the course of the disease, with the result 
that at times the reaction becomes positive only after the disappearance of the 
clinical symptoms. 

Experimental investigation of foot-and-month disease. — V, The stand- 
lurdization of foot-and-month disease sera, J. Waldmann and J. Pare (Ber» 
tin. Tierdrztl, Wchnachr,, 37 (1921), No, 38, pp, 449, 450), — ^As a method of 
comparing the strength of different immune sera for foot-and-mouth diseaqp, 
the authors have used the subcutaneous inoculation of guinea pigs as describ^ 
in their previous paper (E. S. R., 40, p. 277). The animals are first Injected 
subcutaneously with varying amounts of the serum to be tested, and after an 
interval of 24 hours receive a cutaneous Injection of the virus of foot-and- 
mouth disease. The amount of serum which will prevent the appearance of 
the general symptoms of foot-and-mouth disease is considered the minhnum 
protective dose. As tested in this way, Loeffler's serum proved twenty times as 
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active as the serum from convalescent animals. In normal bovine and horse 
serum no immune substances could be detected. 

Antipneumococcus protective substances in normal chicken serum, C. O. 
Bull and 0. M. McKek {Amer, Jour. Hyg., 1 5, pp. 284-SOO), — Pre- 

viously noted from a preliminary report (E. S. It., 45, p. 681). 

Tick paralysis, S. Dodd (Jour. Compar. Path, and Ther., 34 {1021), No, 4f 
pp, 309^23 ), — This form of paralysis accompanied by other symptoms, which is 
most common in the domesticated animals but is occ^asionally reported in hu- 
man beings, is well known aloiig tlie whole of the eastern coast of Australia. 
The account presented includes a report of three experimenrs conducted, one 
with the guinea pig and two with the dog. The experiments confirm what has 
been popularly known for several years, namely, that one of the so-called scrub 
ticks is capable of producing a very fatal affection in animals, the main fea- 
ture of which is a progressive motor pax’alysis. The particular species of tick 
responsible for this condition in Australia has now been determined to be 
Ixodes holocyclus. It has been shown that one tick is ciuite sufflcient to set up 
a train of symptoms of intoxication and even death. No studies have yet been 
made of the biology of this tick. 

The value of flavin compounds in experimental tuberculosis, S. A. 
Pktboff {Amer. Rev. TuberculoHs, 5 {1921), No. 8, pp. 656-661), — ^Tests of the 
bactericidal properties for tubercle bacilli in vitro of solutions of acriflavin 
and proflavin, and of the value of these compounds as therapeutic agents in 
experimental tuberculosis of guinea pigs and rabbits, are reported. 

Acriflavin was found to iiihibit the growth of tubercle bacilli in a veal infu- 
sion of 4 per cent glycerin broth in a dilution of 1 : 50,000, and proflavin in a 
dilution of 1 : 25,000. As therapeutic agents for guinea pigs previously in- 
jected with human tubercle bacilli and rabbits injected with bovine tubercle 
bacilli these preparations proved of no value, but tendeil to accelerate the 
progress of the disease. 

The control of avian tuberculosis by means of the Intracutaneous tuber- 
culin test for the detection of infected birds, PdOscholdt {Berlin. Tierdrztl. 
Wchmehr., Slf {1921), Nos, >J7, pp. 553-556, figs, 3; 48, pp. 5(75-^67).— The author 
advocates the use of the tuberculin test, aj^plied intracutaneously in the wattle, 
as a means of <ietecting tuberculosis in fowls befoi'e the appearance of clinical 
symptoms. The reactors an* removed and slaughtered and the pens thoroughly 
disinfected. After four weeks the test is applied to the doubtful reactors of 
the previous test, and if nw*essary a third test is given at the end of another 
month. The technique of the test is described, and data are presented on Its 
practical application. 

A comparative study of bovine abortion and undulant fever from the 
bacteriological point of view, Z. KuArjcn {Jour. II yg. [Cambridge], 20 {1921), 
No, 4* pp. 319-329, figs. 2). — The author’s .studies have been summarized as 
follows : 

“ Morphologically Bacterium abortus and B. meUtensis are identical. The 
‘ coccoid ’ form is not a constant feature, and a more satisfactory generic name 
would be ‘Brucella’ (E. S. K., 43, p. 880). The organisms can not be differ- 
entiated by cultural, biochemical, or staining meU\ods, or hy the agglutination 
reaction. Prom absorption experiments it would appear that B, mditensis is 
a substrain of B, abortus. Dose for dose, B, abortus is much less virulent for 
the guinea pig than B. melitensis, opproxlmately about 1 : 6. Immunization of 
monkeys (one experiment only) with killed suspensions of B, abortus protected 
against subsequent infection with B, melitensisP 

The pathogenicity of Bacterium abortu.s and B. melitensis for monkeys; 
studies on the genus Brucella n« g.« m, E. O. Pleischneb, M. Vecki, E. B. 
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Shaw, and K, F. Meyeb {Jour, Infect, Dieeaeea, 29 (1921), No. 6, pp, 66S^98, 
4 )- — The authors find that virulent strains of B. abortus in sufficiently large 
dosage are pathogenic for monkeys. B. melitenais is far more invasive than 
B, abortus, one or two feedings of one-thousandth the amount necessary to 
cause an Infection with B. abortus being sufficient in B, melitmsis infection to 
parasitize a monkey. 

Immunity in infectious abolition due to bactericidal materials, GLticKNEB 
(Deut. Tierarztl. Wchnschr., 29 (1921), No. 49, pp. 627-1)29 ). — Evidence is pre- 
sented that the serum of cattle immunized by treatment with a commercial 
abortion bacterln Antektrol possesses specific bactericidal properties. The 
author concludes that immunity toward infectious abortion is due, in part at 
least, to the presence of bactericidal substances in the blood serum, and that 
the detection of such substances should serve as a diagnostic measure. 

Special cattle fatality in the Mnraiioa district and its relation to the 
larvae of Pterygophorus analis Costa, H. Tkyon (Queensland Agr, Jour,, 16 
(1921), No. 3, pp. 208-216, figs. 7). — ^This is a repoj t of observations of a sawfly 
the larvae of which cause the death of cattle which have developed an appetite 
for them. This peculiar fatality occurred in a considerable area of the Maranoa 
district in 1911, 1913, and 1914 in annually increasing extent. It is restricted 
to a definite area where the silver-leaved ironbark (Eucalyptus tnelanophloia) , 
an especially favored food i^lant of the sawfly, grows and at the base of which 
the larvae congregate. This appetite of the cattle seems to be an abnormal 
one, since they feed upon the larvae principally when dead and decaying and 
even though there be plenty of grass about. The symptoms resemble those of 
a general toxaemia. 

The so-called ** staggers or ** pushing disease ** of cattle in Natal, W. H. 
Andrews (Jour. Compar, Path, and Ther., 34 (1921), No. 4, PP> 263-309 ). — ^Thls 
is a report of studies of an Intoxication caused by the ingestion of Matricaria 
nigellaefolia, which belongs to the Compositae. 

Bacillary dysentery In lambs, S. 11. Gaioej; and T. Dai, ling (Jour. Compar. 
Path, afid Ther., 34 (1921), No. 2, pp. 79-105, figs. 2 ). — This aft’ectlon is already 
a serious menace to sheep raising and is annually spreading farther north In 
Scotland and farther south in England, only showing signs of abating where it 
has been in existence on a farm for seven or eight years. “ The disease takes 
a heavy toll of life (30 per cent) among lambs, mainly during the first two 
weeks of life. Lambs over 15 or 18 days old are immune. The disease' only 
appears each year with the lambs of susceptible age and disappears when these 
ax*e all dead or have grown beyond the susceptible age. The disease is caused 
by a bacillus of the coli type which invades the body from the inflamed bowel. 
The lesions are Inflammation and necrotic ulceration of the intestines. All the 
evidence goes to show that the ewe acts as a carrier of the bacillus and Is re- 
sponsible for carrying infection from season to season on the same land and 
also to other farms. 

**A preventive serum was made and used on the lambs on the day of birth, 
but, while it undoubtedly immunized them, it did not give in all cases long 
enough protection to tide lambs over the susceptible age. Further tests with 
preventives will be made with the object of immunizing the lambs to carry 
them over the susceptible period of life. These will include the Inoculation of 
pregnant ewes and of the new-born lambs. Much might be done to minimize 
losses by the precautions recommended for infected farms and by altering gome 
of the present customs followed during lambing time.** 

On the etiology of pyo-septieemla or Joint-ill of lambs, N. JoHANSiSBr 
( Vber 4ie Aeiiologie der Ldhme der L&mmer, Inaug. Diss,, Tierarztl, Moohsch, 
ffanmver, 1919, pp, 68)^ — A review of previous investigations, with references 
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*to a bibliography of 29 titles, Is first presented. This is followed by a report 
upon the pathoanatori/ical findings in 15 lambs and of the liver of another, 
with descriptions of the bacteria detected. 

In none of the animals was an Inflainnmtory change found in the umbilical 
artery. In 11 of the lambs the umbilical vein was affected, and in all of these 
one or more other organs were also affected, there being abscesses in the liver 
ill 9 and in the lungs in G and inllammatlon of the joints in 5 and of the um- 
bilical cord in 2. An inflammation of the umbilical cord was found in the 
2 lambs in which the cord was present and an inflammation of the joints in 
8, and abscesses were found in the liver of 0 and in tin* lungs of 7. The spleen 
was enlarged in 5 cases. The organisms found present in the JG cases are 
Bacterium coU commwne in 8, Staphylococcus pyoyencs albus in 6 , Streptococcus 
pyogenes in G, Bacillus pyogenes in 5, Diplococcus sp. in .S, Bacterium pyocy- 
aneum in 3, B, rulgare in 2, Bacillus teres in 2, and S, lanccolatus in 2, and, 
In each of 8, other organisms were detected once each. 

The eggs of the nematodirus worms of sheep, H. (.huwLEY {Vet. Med., 16 
(1921), No. 9, pp. 25-28, figs. 6). — A report of measurements of eggs of Neriia- 
todirua spp. 

[Contagious mastitis (agalactia) in ewes and goats], H. CakrI^ {Rev, 
Odn. M6d. Vdt., 30 {1921), No. 351, pp. 131-135; a(is. in ,/our. Com par. Path, and 
Ther., 34 {1921), No. 2, pp. 143, 14'i), — This account relates to a disease tenried 
mal-de-lure that appeared among flocks in Vauchise and Busses-Alpes in 1910. 

The affected animals showed lesions of the mammary glands, eyes, and 
joints like those of agalactia, but differing in that intense suppuration occurred 
in all these lesions. The author’s investigation resulted in the isolation from 
lesions of a bacillus <|uite distinct from the Pnlsz-Nitcard bacillus. His 
later investigations indicate that the affection is cuusimI by a Alterable virus, 
and that the pyo-bacillus which causes the siippunilion is only a secondary 
Invader, 

Jffypoderma larvae in goats, H. R Cross and P. G. IViel {Punjah Dept, 
Agr,, Vet. Bui. 3 {1921), pp. 3, pi. /).- An aeconnt is giviui of tli(‘ atta<‘k of the 
goat by this parasite. In the Jheluin District it was found in the fall of 1920 
to i)arasltize from 48.3 per cent in some flocks to 91.8 per cent in others, the 
number of larvae per goal varying from G to 30. It has been cuhailated by 
experts that one- fourth of the skins sent Inun India are depreciated in value 
from 50 to 70 per cent as the result of the damage done by these larvae. 

The treatment of surra in camels by intravenous injections of tartar 
emetic, TI. E. Cross {Punjab Dept. Agr., Yet. Hul. 2 {1920), pp. 58, pis. 2, 
fig. 1). — In this detailed report of investigations conducted, of which an account 
has been previously noted (E. S. Tl., 43, p. 584), the author reports that 46 
camels which >vere treated for surra with tartar emcflii* have been returned 
to the military authorities for duty. The blood of these camels was examined 
daily for six months or more, and in some cases for over nine months after the 
treatments were finishetl, during which time no trypanosomes reappeared in 
the blood. Further, 1 cc. of blood from each animal was injected into 
rabbits, the blood of which was daily examined for 21 days without trypano- 
somes having been observed. 

Pulmonary actinomycosis in swine, H. E. Albiston {Jour. Compar, Path, 
and Ther.^ 34 {1921), No. 4, pp. 323-326, figs. 3).— This is an account of the 
pathological condition met with during an investigation of the etiology of fre- 
quently observed lung lesions in young swine after slaughter at abattoirs. Since 
the pigs were all young, from four to five months old— that Is, at an age where 
milk plays a large part In their diet — the author thinks it quite probable that 
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the Infection wae introduced by feeding milk from cowb whose udders were 
affected with actinomycosis. 

On a form of swine fever occurring in British Bast Africa (Kenya Ck>l- 
ony), R. E. Montgomery (Jour, Compar. Path, and Ther„ Si (1921), No 8 . S, 
pp. 159-191, figs, 2; i, pp. 243-262, figs, 2). — ^This is an extended report of 
studies conducted at Nairobi of a form of hog cholera which the author con- 
siders due to a particularly virulent strain of the hog-cholera virus. Post- 
mortem appearances are said to be the same as occur in the common form. 

Horse pox and coital exanthema J. F. Cratg and D. Kehoe (Jour, Compar, 
Path, and Thar,, 34 (1921), No, 2, pp, 126-129), — ^The author reports upon an 
outbreak observed in April, 1920, in which one stallion and six mares were 
affected, which he thinks has some bearing upon the relation of these affections 
to each other. 

Atlas of the anatomy and physiology of the dog, F. T. G, Hobday and 

P. H. Stainton (London: Baillidre, Tindall d Cox, 1921, pp, 24, pls. 5 ). — ^This 
work Includes five original plates containing 43 figures, largely in colors, by G. 
Dupuy. 

The differential diagnosis of diseases of the head of fowls, J. R. Beach 
(Poultry Sci., 1 (1921), No. 1, pp, 1-8), — ^This account includes 20 references to 
the literature. 

Spirochaetosis of fowls, H. E. Cross and K. Stnch (Punjab Dept. Agr., Vet. 
Bui, 2 (1921), pp, 5, pi, 1). — A brief account of this disease, which is very com- 
mon in northern India and the mortality very high. The paper includes a brief 
account of the life history of Argas persims and means for the control of this 
Intermediate host. Ninety-five per cent of cures were obtained where soamin, 
or atoxyl, was administered subcutaneously or intramuscularly in the early 
stages of the disease. The dosage employed is 1 mg. of .soamin in 1 cc. of water 
for chickens weighing 4 to 6 oz., and 8 to 10 ing. in 1 cc. of water or 2 mg. 
per pound of body weight for fowls weighing from 4 to 5 lbs. As a rule two in- 
jections have been found necessary, the second being given 24 hours after the 
first. 

Practical experience In the control of coccidiosis in young chicks, T. B. 
Charles (Poultry Set., 1 (1921-22), No. 2, pp. 51-55). — An account is given of 
this disease, which was the source of large losses in Pennsylvania in 1921, and 
of means for its control. 

Coccidiosis in rabbits and poultry (Min, Agr, and Fisheries [London'], 
Leaflet 364 (1921), pp. 7). — ^Thls is a summary of information. 

BITELAL ENGINEEBINQ. 

Chemistry for engineers and manufacturers, B. Bix)TJNT and A. G. Bloxam 
(London: Charles (Irijfln d Co,, Ltd., 1921, 4 . ed., vol, I, pp. XIT+S92, figs, 55 ). — 
The fourth edition of this book deals with the chemistry of engineering, build- 
ing, and metallurgy, and is Intended primarily for practicing engineers, man- 
agers of works, and technical students. 

Part 1 deals with the chemistry of the chief materials of construction, of the 
sources of energy, of steam raising, and of lubricants and Itibricatlon. Part 2 
deals with metallurgy and metallurgical processes. 

Proceedings of the thirty-third annual meeting, Iowa Engineering So- 
ciety (Iowa Engin, Soc, Proe., 33 (1921), pp, 208, pi. 1, figs, 10 ), — ^These proceed- 
ings contain articles of agricultural engineering interest on The Flow of 
Water in Draintile, by D. L. Yarnell; Determination of Maximum Run-off by 
Stream Gauging, by E. D. Burchard; Ditch Design and Prevention of Silt 
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Deposit, by Q. C. Ayres ; Hydraulic Fill Dams and Levees, by S. M. Woodward ; 
and Primary and Secondary Road Assessments, by P. W. Parrott. 

Revenue report of the Government of Bihar and Orissa Public Works 
Department, Irrigation Branch, for the year 1010^20 (Bihar and Orissa, 
Irrig. Branch, Rei?, Rpt, 1919-20, pp. //-f [i4.9J, pis, 11 ). — This report includes 
data on revenues from and work and expenditures on Irrigation projects in 
India during the year 1919-20. 

Stream flow experiment at Wagon Wheel Gai>, Colo,, C. G. Bates and A, J. 
Henry (U. 8 . Mo. Weather Rev., Bup. 17 (1922.) pp. 55, pis. 5, figs. 5d).-^rhe 
object of this paper is to present a clear idea of the nature of the study to 
determine the influence of forests and vegetation upon run-off, the methods of 
study followed, the conditions observed to date, and tlie plan for the analysis 
of future findings. Data are given on the climate, precipitation, and stream 
flow of the ai*ea studied, the data on stream flow extending up to June 30, 1919. 
Later results are noted on page 738 of this issue. 

The underground water resources of the Midlands, P. B. Nye (Tasmania 
Dept. Mines, Underground Water Supply Paper 1 (1921), pp. X-\-142, pis. 7). — 
This report deals with the underground water supplies of an area of about 
500 square miles, comprising the greater part of the so-called Midlands of 
Tasmania. The district includes both low-lying and much elevated country 
and is more or less arid in climate. 

A study of the economic geology of the area indicates that the sandstones 
and feldspathlc sandstones are porous, but that the diabase is practically Im- 
pervious. These two formations occur In equal amounts, and it is concluded 
that as a whole the Midlands is not a favorable area for underground water. 
The quality of the underground water was found to be generally suitable for 
all purposes. The quantity is sufficient to irrigate only about one-eighth of the 
available agricultural land. 

A textbook of wood, H. Stone (Pondon: William Rider tC* Son, Ltd., 1921, 
pp. VII -^21^0, pis. 42 ). — This is a compilation of information on the physical, 
botanical, and structural characteristics and mechanical properties of wood. 

Part 1 deals with details of the grosser structure and the surface, smell, 
taste, and contents. Part 2 deals with the tissues, the pores or vessels, the 
wood fil)ers and the rays, the soft tissue or parenchyma, and the pith. Part 3 
deals with the mechanical properties of wood, resistance to strain, resonance 
and conductivity of sound, and absorption and shrinkage. Part 4 deals with 
figure, callus, defects, decay and durability, and laboratory practice. 

The effect of moisture upon the strength of Douglas fir, H. D. Hayward 
(Wash. Vniv., Forest Club Ann., 9 (1921), pp. 19-25, fig.s. 2 ). — Studies conducted 
at the University of Washington on the effect of moisture content upon the 
strength of Douglas fir are reported. 

A freshly cut plank 3 by 32 in. in section and IG ft. long was cut Into six 
sections, each of which was ripped into five 2 by 2 in. sticks. These were 
weighed and oven dried to a moisture content of about 31.0 per cent. Deter- 
minations of the modulus of rupture and cross bending showed that when 
dried too rapidly wood casehardens. The dry shell formed resists evaporation of 
water from the Interior and therefore allows strain on the interior fibers, often 
resulting in Internal checking. 

It was found that the loss in dimensions due to the decrease in volume of the 
wood during drying should not be overlooked, and that all measurements should 
be made immediately prior to tests. However, the loss in dimensions due to 
drying more than compensated for the gain in strength due to drying. Higher 
strength results were generally obtained on smaller test specimens than on 
large ones because of less Internal checking and strain due to drying. The 
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fiber saturation point was found to average about 22.5 per cent In bending 
tests. It is concluded that differences in moisture content cause considerable 
variation In strength values for seasoned wood, but have no effect on green 
material. Any increase in strength of fiber obtained by drying large structural 
timber is as a rule offset by checking and other defects due to drying. 

Wood block pavement after fifteen years of service, D. MacLkan {Ptih, 
Works, 51 No. 26, pp. fl(f. 1). — In a contrihution from the Forest 

Service, U. S. P. A., the results of a study of the relative wear of sections of 
liavement containing wood blocks made of Douglas fir, hemlock, longleaf pine, 
Norway pine, tamarack, western hir<‘h, and white birch are reported. 

After 15 years it was found that the he.st results had been given by longleaf 
pine and birch, followed in order by eastern hemlock, tamarack, Norway pine, 
fir, and western larch. There was no evidence to show a difference in the 
rate of wear in blocks of different lengths. A c(>m[)arison of the wearing 
qualities of blocks with and without sapwood did not show that the presence of 
sapwood was detrimental. Sections laid at 45 and at 07.5" did not show as 
much joint wear as the Si'ctlon laid at tK)** wilh the curb. Dlocks of wide and 
narrow rings seemed to withstand wear about equally well. 

Kelation between molded and core concrete specimens, II. S. Mattimork 
(Bjftffin, NexcS'Rec,, S8 {1922), No. 2, p. 7.3)."~Experim(mts conducted by the 
Pennsylvania State Highway Department are reported, which show(xl the 
general tendency toward considerably higher strengths in drilh^d cores from 
concrete roads than from molded test specimens of the same material and mix- 
ture, This Is taken to indicate that the strength of the molded specimen Is not 
a positively reliable indicator of the strength of the concrete in place in a road 
as determined by the drilled specimen. 

Variety of movements occur in concrete test highway ( Fwr/fw Ncws-Rec., 
37 {1921), No. 26, pp. 1048-1051, fips. 8). — The progress n'sults of tests the 
experimental concrete road at IMttsburg, Calif., are reported. These Indicate 
(I) the occurrence of irregular longitudinal buckling or wave moveinent.s In 
the slabs, with contraction cracks at the cre.st of the waves, (2) warping of the 
pavement cross-section, varying with the time of day, the edges cupping up at 
night and curving down in the daytime, and (3) the o(x*urrence of temperature 
differences of from 0 to T^’P. between the top and bottom of the pavement, the 
top being about 6® colder iu the morning and 7® warmer in the afternoon. 
Another unexpected develoi)nieut was that at the end of four months of dry 
weather after the pavement was finished, the adol)<» subgrade under the center 
of the slab had a greater moisture content than when the work was started. 
Laboratory tests Ksliowed this content to average from 13 to 14 per cent by 
weight, and in one instance it was 27 per cent. 

The measurements of deflection showed tliat the dtdlectlons increased as 
the trafllc continued. The increase in the first week of 5-ton trntlic was from 
0.019 to 0.03 in. 

Bacterial production of motor fuel, O. P. .InaiTz (8lo. African Jonr. Indus,, 
4 {1921), No, 11, pp. 905-910, fig, 1), — In a contrihntion from the Department of 
Agriculture of the Union of South Africa, a review is given of different proc- 
esses for the bacterial production of motor fuels containing alcohol and 
acetone. 

It has been found that acetol, a fuel consisting of alcohol and acetylene gas, 
owes its properties largely to the fact that the addition of acetone to the 
alcohol increases the absorption of acetylene gas, thus increasing the volatility 
and calorific value of the mixture. In this connection attention is drawn to the 
production of alcohol from wastes such as corn cobs, pineapple refuse, and other 
organic materials by fermentation with certain organisms. It has been found 
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that certain organisms are able to produce alcohol and acetone direct from 
starchy substances. 

Studies with Bacillus acetoathylicvAn^ a new organism, yielded specdally good 
results. In one case a sterilized mash of sweet potatoes yielded 18.6 gm. of 
alcohol and 5.1 gin. of acetone per 100 gm. of dry sweet potatoes. 

Heport of the lubricants and lubrication inquiry committee {London: 
Dept, Bd, and Indus. Research, J920, pp. 126, plf<. ItH ). — This report consists of 
an analysis of the problems involved in the field of research on the relation 
between viscosity of lubricants and the load on a bearing and tlie action of 
lubricants at high temperatures as applied to eonirnercial niethod.s of oil testing. 
As a result of this analysis, suggested schemes of research are presented 
which It is thought will lead to valuable results. 

Twenty appendixes are included comprising the reports of the Individual 
researches conducted upon which the main report is based. The apparatus 
and equipment used are described in detail, as well as the methods developed. 
The report is based largely ui)on the results obtained with the so-calle<l Lan- 
chester worm gear testing machine. This machine is capable of measuring the 
efficiency of transmission of powder (lirough the gear with an accuracy of 0.2 
per cent by a direct measurement of the ratio of the torque in the worm shaft 
and the worm wheel shaft, respectively. 

The values of the speed of the gear and tlie temperature of the oil under 
test were noted in every case. After acquiring the correct speed in any test 
the gear case was halaiieed and the ratio of the torques carefully observed. 
The balance was then maintained until u higher temperature of the oil was 
reached, when readings were again taken. This procedure was repealed, and if 
higher temperatures were necessary than those obtained after continuous run- 
ning of the machine, heat was applleil to the oil tank artificially. 

In the case of all the mineral oils tested it was found that when a certain 
temperature of the oil was reached, called tlie critical temperature, the running 
of the gear became decidedly unsteady and a marked in<»reasc in the rate of 
the fall of efficiency with temperature was observed. Experiments beyond the 
critical temperature were continued until it was considered that tlie test could 
not be carried further without caushig injury to the gear. 

In the case of animal and vegetable oils, no crUi(*al stage was reached at 
temperatures below 75" C. (107^ F.) Castor oil gave the higlie.st eflicioncy 
at the particular load employed. With tlds lubricant the edicieucy remained con- 
stant at 95.6 per cent at temperatures from 20" upward. 

Rape and trotter oils were next to castor oil in ordcu’ oi' merit. The efficiency 
was practically constant and equal to 05 per cent for both these oils. Sjierm 
oil showed a gradual decrease in efficiency as the temperature rose, but ap- 
peared to attain a steady minimum value at 05*^. 'I'lie efticieiicy of sperm oil 
at normal temperature was as high as the best luhiM(*ant used, hut fell off as 
the temperature rose. All the mineral oils tc‘su‘d siiowed the characteristic of 
a marked drop in efficiency at a particular temperature. The tests showed that 
there is an appreciable increase in efficiency (2 per cent) in raising the pres- 
sure from 0.5 to 2 tons per square inch, and there is an increase of efficiency in 
raising the speed of the worm shaft from 500 to 1,500 r. p. ra. 

The addition of rape oil In any prcqiortion to mineral oils did not appear to 
increase the efficiency very appreciably (0.2 per cent was noted), but the criti- 
cal temperature of the oil to which the addition of rape oil was made was raised. 
The raising of the critical temperature was obtained with the addition of as 
small a quantity of rape oil as 2.5 per cent, and increasing the quantity up 
to 25 per cent did not appear to make any further improvement. 
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Experiments were made to ascertain the effect of the addition to the olW 
under test of colloidal graphite in the form of oildng. In the case of animal 
and vegetable oils, the effect of the oildag on the oil was baieffcial« but this 
was so small as to be hardly appreciable. In the case of mineral oilSi beneficial 
results were found in four out of five samples, wliile in the case of the remain- 
ing sample no beneficial effect was observed. The results of these tests showed 
tliat the addition of colloidal graphite to some mineral oils (apparently in- 
ferior) may make them as efficient lubricants as superior mineral oils under 
the particular circumstances obtaining in tbe worm-gear test. 

Furtlier experiments were made by adding natural flaked graphite to the 
oils. The graphite used was of remarkable purity and very nearly free from 
mineral matter. In the case of animal oils there was an appreciable improve- 
ment in the efficiency due to the addition of fluked graphite, but in the case of 
vegetable oils no change was detected. With mineral oils, two samples Were 
improved and two other samples were not affected. In no case did the addi- 
tion of natural graphite produce a reduction in efficiency, but there was evi- 
dence that the wear on the gear was greater. 

The various results obtained from tests witli the Lanchester gear, consid- 
ered in connection with the values of the viscosity of the oils employed and 
in connection with pressures of the order of those obtained in the gear in other 
studies, failed on comparison to reveal any evidence for the assumption that the 
frictional resistance of the gear is dependent on the viscosity of tlie lubricant 
alone. This was forcibly brought out in the comparison of the results for 
castor and trotter oils. At pressures of the order of those obtaining in the gear, 
the viscosity of castor oil at 40® was apijroxlmately six times that of trotter 
oil at the same temperature. In the tests, however, the frictional resistances 
were found to be approximately the same in both cases. 

It was shown that the addition of dellocculated graidiite to a mineral oil of 
relatively low lubricating value produces a marked improvement in its lubri- 
cating properties, whereas its addition to an oil of high lubricating quality pro- 
duces very little effect In this way it appeared possible to convert all the 
mineral oils tested into lubricants of approximately the same value for the 
class of gear In question. 

What pulley tests have disclosed^ W. D. Hamkkstadt {Amer, Threahemian 
and Farm Power ^ {1921), No. 8, p. 6, 3). — A brief summary is given of 

pulley tests conducted at Cornell University, in which a comparison was made 
of cast iron, wood, and paper. At 2 per cent belt slip the paper pulley tranS' 
mitted 27.3 h. p., the wood pulley 12.35 h. p., and the Iron pulley! 10.8 h, p. 
Graphic data of these tests are Included. 

Housing the layers, M. A. Jull (In Canadian Farm Poultry. [Quebeel: 
Macdonald Col., 1920, pp. 56-72, figs. 21). — General Information is given on the 
planning and construction of buildings for the housing of laying poultry under 
Canadian conditions. 

Feeder and water stand for poultry, D. C. Kennabd {Ohio Bta, Mo, Bui,, 6 
(1921), No, 11-12, pp, 176-179, figs. S), — A feeder and watering stand intended 
to Induce a greater consumption of wa\er and dry mash by poultry is described 
and drawings given showing the important details. 

Report of the subcommittee on rural sanitation, J. F. Skinner, H. N. 
Ogden, and J. C. Diggs {Amer. Jour, Pub, Health, 11 (1921), No, 6, pp, 651-564, 
flga, ^).— -This report consists of a bibliography, a statement of principles to be 
observed, type plans for sew age-disposal plants of various capacities, and recom- 
mendations for the aid of rural dwellers and public health officers. The prin- 
ciples outlined deal with the wastes to be treated, tbe choice of a system of 
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treatment, the basis of design, dimensions of units, sedimentation and digestion 
units, details of dosing devices, trickling filters, and subsoil irrigation. 

Keport on industrial wastes from the Stockyards and Packing^own in 
Chicago {Chicago: Sanitary Dist, 1921, vol 2, pp. 261, pis, 2, figs, gd).~-This 
report, made to the engineering committee of the Sanitary District of Chicago, 
deals with the experimental treatment of stockyards sewage in Chicago from 
1915 to 1918, the purposes being to prevent pollution of watercourses and the 
eventual production of commercial fertilizers. The data so far indicate that 
the activated sludge method Is practicable and will handle the waste from the 
entire packing and stockyards Industry. The indications are that for many 
years tons of material have been thrown away as useless by the packers which 
might otherwise have been utilized in the form of fertilizer. 

Sewage treatment In Iinhoff tanks, R. Rikeb (Puh, Works, 52 {1922), Nos, 
$, pp, 4, pp, 59-62; 5, pp. 89-91; 6, pp. 106, 107, figs. 7).— This report, a 

contribution from the Department of Health of New Jersey, summarizes ex- 
perience with 37 ImholT sewage tank installations in New Jersey, serving 33 
municipalities, 5 institutions, and 3 corporations. The widths of the tanks 
designed in the State range from 12 to 35 ft., the lengths^ from 30 to 70 ft., 
and the depths from 12 to 30 ft. Experience in the State does not indicate 
that the advantages in operation galne<l by building dwp tanka warrant the 
increased cost of construction. It is agreed that the same bacteriological action 
occurs in both the one-story and two-story tanks. Grit chambers should be 
installed previous to tank treatment, hut It is stated that no satisfactory grease 
trap for use at the plant is available. Pumping the sewage has somewhat the 
same effect on the suspended matter as fine screens. 

It is concluded that tl)e promiscuous installation of Imhoff tanks should 
cense, and that careful consideration of all factors should precede a decision 
to use Imhoff tanks for settling purposes. 

EITEAL ECONOMICS AND SOCIOLOGY. 

Research in farm economics and farm management, W. F. Handschin 
{Jour. Fat'ni IJcon., 4 {1922), No. 1, pp. 1-12). — It is said of cost of production 
studies that the application of the data resulting from them to a more scientific 
determination of prices remains largely to he made in the future. Investiga- 
tions in the cost of distributing farm products are deemed important, especially 
in their application to the improvement of methods rather than in their value 
as a basis for price fixing or bargaining. Another phase of tlie marketing 
problem which should be carefully investigated is tlie form that farmers’ col- 
lective marketing organizations shall take, whether cooperative or corporate. 
A comprehensive nation-wide study of land problems, and special studies, such 
as investigations of tenancy in the Corn Beit and Cotton Belt States, are recom- 
mended, together with the working out of some formula or principle for giving 
the proper weight to such factors in arriving at the objective or production 
valuation of farm land as the net income of the land after all expenses of pro- 
duction have been met and the prospective average annual Increase in value. 
It is suggested further that new adjustments in cropping systems, combining 
soil maintenance, low cost per unit of product, and the largest possible measure 
of insurance through diversification and flexixbility, are necessary. 

State programs of work in farm management and farm economics {Jour, 
Farm Boon,, S {1921), No, 4, pp, 183-188; 4 (1922), No. 1, pp, 53-60) .—These 
pages present outlines of investigational projects in New York, reported by 
W, I. Myers; in Ontario, by H. O. Mason; in California, by R. L. Adams; in 
Iowa, by E. G. Nourse; in Indiana, by O. G. Lloyd; In Idaho, by B. Hunter; in 



784 


EXPERIMENT STATION RECORD, 


tVol. 4« 


South Carolina^ by W. C. Jensen ; in Tennessee, by 0. E. Allred ; and in Wiscon- 
sin, by H. Hibbard. 

The cost of horse labor, A. G. Ruston {Jour. Min, Agr, {London^, 28 {1921), 
No. 9, pp. 810-^16). — Records taken on 3 farms from 1908 to 1912 and on 6 
farms from 1912 to 1934, also time sheets kept during 1919-20 on 11 farms, as a 
result of studies by the Department of Agriculture of the University of Leeds, 
are suininari/.ed. In 1919-20 on 11 farms whose total area amounted to 2,057 
acres, GO working horses wore kot)t, and according to the time sheets they were 
engaged during that period in performing 14,278 days’ work. 

A tabulated summary of the costs is given. They were found to vary con- 
siderably from year to year and from month to month on the same farm during 
the same year and on different farms at the same time, according to the manage- 
ment of the horse labor. On the IG farms whose accounts for the year 1920-21 
have been coin])leted, the cost of horse labor is said to have been found to vary 
from 4s. to 9s. 7d. per working day, with an average of 5s. 8d. 

Some factors of succ<\ss in Corn Belt farming, C. L. Meiiakry {Jour, Farm 
Econ., 4 {liU2), No. i, pp. 13-24)- — ^This papc'r gives Hpe(‘ific treatment to prob- 
lems of adjustment to changing economic conditions, diversification, the per- 
sonal e<iuation, and other factors in successful, large-scale farm operation in 
the Corn Belt. 

A new agricultural policy, F. IC. Green {London: Leonard ParHona, 1921, 
pp. 169). — A number of partkmlar cases are cited which are considered to 
justify the conclusion that a great d<'al of land in Great Britain is mismanaged 
and that private enterprise can not be trusted to meet national needs. It is 
further asserted that private farming enterprise supervised by Inspectors is 
also unsatisfactory. Certain disadvantages of farming on small holdings 
are pointed out in contrast with advantages claimed for farming by collective 
effort. 

In suggesting an agriculinral policy for Great Britain the author proposes an 
organization for agricultunil i)roduction controlled by agricultural committees 
composed of farm laborers, fanners, economists, educators, and others. These 
comraittc^es would he coordinated into a national council of agriculture, con- 
trolling the land and the farming industry. 

The relation of land tenure to the use of the arid grazing lands of the 
Southwestern States, E. O. Wooton (C. »S. Dept. Agr. Bui. 1001 {1922), pp. 72, 
pi. 1, figa, 5). — The business of raising stock on the arid grazing lands of the 
United States Is said to be automatically limited by physical and natural 
factors; the resultant forage crop; and social and economic conditions, such as 
the laws and customs determining methods of land utilization, marketing con- 
ditions, and methods of financing the business. Plant and animal competition, 
soil moisture and erosion, poisonous plants, wild animals, watering places, and 
miscellaneous factors are described as some of the natural conditions governing 
this industry. 

Characteristic plant associations found on grazing areas are noted, and a 
table of estimates of the areas of each found in Arizona and New Mexico Is 
given. 

The Government land policy is the one of the social and economic factors 
that Is discussed in these pages. The Kinkaid, the enlarged homestead, and 
the grazing homestead acts have been passed in an attempt to provide proper 
land legislation for the dry lands of the West. Their effect has been, however, 
largely to put land out of use for a longer or shorter time, because the areas 
obtainable under each were not large enough for the profitable pursuit of the 
business which could be carried on upon the lands that were still available 
When the laws were passed. Three diagrammatic maps are given showing 
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the complicated condition of tenure that has resulted fr(»m the application of 
these land laws to a particular region and from grants to early colonists, tlie 
railroads, the State, etc. 

The land of the arid grazing region is hold us nine principal classes, over all 
of which, except the Government laml that is open for entry, it is possible 
for the stockman to obtain legal control. The Government land is now so dis- 
tributed that it is diilicult to lind areas of more tlian a few sections in solid 
blocks, and such blocks are usually so irregular in siiiii)e that the expense of 
fencing them is frequently prohil)itivc. All of these lands, except Government 
lands, have some kind of legal status that p<*nnits them lo ])e fenced. If the 
inclosure of privately ouued, lands, however, would iiiterlere with the possi- 
bility of any citizen’s using the public lands, the fencing iniist be arranged so 
as to avoid this dillicully, and frequently this is impossible. 

Numerous losses and diawhacks depending upon the open range system of 
management are described, as well us certain benefUs arising from fencing the 
range and controlling its use. 

Six general polic'ies for meeting the problem of range control are discussed, 
of wiiicli the penult system is favored on account of its Ilexibility, because it 
is not incompatible willi the State governineuls receiving a share of the rents 
equivalent to the taxes wliicli \Nould he collected on the land If it were in 
lirivate ownersliJi), )je(‘ans(' it need not interfere with a proper application of 
the homestead laws, because the right to prospect for and acquire mineral hold- 
ings might he granted without interfering with tlie administration of the 
grazing lands, and for other reasons. 

Simplicity and economy in I lie transfer of land, A. (\ Morhison (Scot, 
Jovr. Anr.^ 4 ini'JJ), Ao. pp. JGI short survey of the history of 

feudalistic precedents for systems of land tenure and traicsfer in Scotland and 
views of certain reformers an' given, with comment. 

Tile autlior recommends tiiat there .should he introduced immediately a 
measure making it unlawful to create new estates of superiority; in other 
words, di'claring that an owner of land shall no longer lie entitled to convey 
his land in consideration of a perpetual feu duty, also that provision be made 
for the compulsory re(lcmpli<»ii of all feu duties within a period of perliaps 30 
years. The .sound view is said to be that ail restrictive conditituis after the 
redemiillon period are matters of jadjlic concern and should pass to the control 
of a public tribunal. 

TciiaiK’y on cocomit holding.s in the municipality of Loco, Province of 
Uomblon, L. I>. JIkmkr and G. M. ^Iijn’a.xo {Philippine If/r., !0 {JDtDj No. 4 * 
pp. i»a}K‘r ivi»oi (s upon a survey of t<*nancy conditions obtained 

on coconut plantings in tlie Ldiilippiiies during tlie period from April 15 to June 
2, 3920, Including 90 reju’eseiitative holdings. A qiiostioimaire was hik'd out 
by the iinestigator after a persmial interview with the operator. 

Of the holdings surveyed, 41.7 per cent fell within the size groups including 
those from 3.51 to 3 hectares, Th(‘ average size of tenant holdings was 4.32 
lu'ctares (10.71 acres). The length of tenancy was comparatively short, the 
average being 53.5 months. The primary crops grown were coconuts, rice, and 
corn. Land uwiierslii]) among the tenants was found to bo insignificant, and 
there was no indicathm that tenancy in this numicipalily leads to ownership. 
Further, there was no indication that a permuneiit peon class exists involving 
a general inheritance of holdings. About two-thirds as many tenants were 
related to the landlord as were related to the former tenant of the same holding. 

Discussion is given of the terms of contract regarding coconuts, rice, corn, 
and secondary crops, dealing with the arrangements for cultivation and division 



786 


EXPERIMENT STATION RECORD, 


[Vol. 46 


of profits of each of these crops. Five types of coconut contracts, which 
together included 59 of the 96 units surveyed, are discussed. 

Farm mortgage loans by banks, insurance companies, and other agen* 
cles, V. N. Valgben and E. E. Engelbebt (V. S. Depi. Agr. BuL 1047 pp, 

fid, fig. i). — study was made by means of questionnaires and correspondence 
with the object of ascertaining the amount of farm credit available from 
various sources, the cost of such credit to the farmer, the term for which loans 
are available, and the method of repayment provided for. The facts relating 
to farm mortgage credit as disclosed by it are condensed in these pages. 

Five sources of loans, including life Insurance companies, Federal land banks. 
State funds, or agencies, and farm mortgage bankers, accounting for about 40 
per cent of the farm mortgage credit as indicated by the estimated mortgage 
debt, are briefly discussed. It is suggested that former owners and private 
investors constitute two of the most important sources for which no figures are 
available. 

Table 1 in this bulletin represents actually reported figures for estimated 
amount and partial sources of farm mortgage loans in 1920, by States; table 2, 
the number of banks replying to the questionnaire and amount of loans actually 
reported; table 3, the estimated amount and percentage of loans held by banks, 
Djecember 31, 1920, classified according to first and second mortgage; and 
tables 4 and 5, the average current rates of interest in March, 1921. 

The total farm mortgage debt, Indicated by the estimated figures in table 1. 
constitutes 12.9 per cent of the total farm values in the United States. The 
commercial banks holding farm inortagage loans amounting to $1,447,500,000, 
are of first iraportanc*e, while life insurance companies rank second as sources 
of such loans. 

Bank loans to farmers on personal and collat(5ral security, V. N, Vatxsren 
and E. E. Enqelbb:rt (17. Dept Agr. But IO48 (i.Ofifi), pp, 26, figa, fi).— Certain 
of the results of an inquiry (see above) sent recently to all banks in the 
United States are summarized in these pages. Forty-five per cent of the banks 
In the United States complied with the request for information. 

In table 1 is found the reported amount of bank loans to farmers on personal 
and collateral security, as well as the estimated total amount of such loans 
outstanding for all banks on December 31, 1920. It Is observed that for 
short-time or personal credit, farmers rely mainly on commercial banks, esti- 
mated loans from this source amounting to $3,869,891,415 at the close of 1920. 

For the United States as a whole, 76 per cent of the banks reporting had 
some farm business. In the West South Central States, the corresponding 
figure was 88 per cent, and that for the New England States 45 per cent. 
Five States showing the highest percentages were Arkansas 95 per cent, Okla- 
homa and Montana 92 per cent each, and Kansfis and North Dakota 91 per cent 
each. The three States showing highest percentages which personal and col- 
lateral loans to farmers were of total loans and discounts at banks were South 
Dakota, North Dakota, and Kansas, for which the figures were 67.98, 62.58, 
and 60.07 per cent, respectively. 

A figure illustrates for the United States and for each of its geographic 
divisions the fluctuations In the amount of farmers’ personal and collateral 
loans outstanding with reporting banks during 1920. 

Average, low, high, and prevailing rates of interest on short-time loans of 
$X00 or more and on petty loans to farmers reported by banks, March, 1921, 
are tabulated by geographic division, State, and crop estimates district Con- 
siderable sectional variations in interest rates are indicated for reasons which 
have been previously noted (B. S. R., 35, p. 891). 
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It Is noted that some banks require that a certain portion of the loan be 
kept permanently on deposit so long as the loan exists. Six per cent of the 
banks reported a minimum balance requirement on 16.3 per cent of their loans. 
It seems probable that this practice has resulted from the mistake of estab- 
lishing by law a maximum rate of interest which is lower than is Justified by 
the available supply of capital in relation to demand. Forty per cent of the 
banks follow the practice of collecting the Interest at the time the loan is made 
on 66 per cent of their loans to farmers on personal and collateral security. 
This is most common in the eastern and southern sections, and occurs only 
rarely in the Central or Western States. 

In regard to the nature of the security offered, this inquiry brought out the 
fact, for the country as u whole, that 36 per cent of farmers* short-time loans 
had no security other than the written promise of the debtor to pay. In Iowa 
66.3 per cent of such loans were of this nature. In Rhode Island 97.5 per cent 
were loans secured by the Indorsement of one or more persons, as were also 
two-thirds or more of those in Vermont, Connecticut, New Jersey, and Pennsyl- 
vania. In the West South Central and Mountain States, mortgages on live 
stock are particularly common. 

For the United States as a whole, the average term of loans falls between 
3 and 6 months. About one-fourth run for six months or more. In the Eastern 
States more loans are made for a term of three months or less. 

Crop insurance: Risks, losses, and principles of protection, V. N. Val- 
GKEN (U. K. Dept. Agr. Bui. IOj^S {1922), pp. 27, fig. 1 ). — The terms ‘^loss” or 
“ damage ” in connection with growing crops are defined. A crop exceeding by 
10 per cent the normal yield, or the one that the crop reporter has in mind as 
actually occurring in good jears over an extended area and in percentages of 
which he reports crops prospects as w'ell as crop damages from different causes, 
is said to be a perfect or no-damage crop. The relative degree of severity of 
different crop hazards with reference to each of several crops enumerated for 
the country as a whole and for various geographic divisions, as well as quanti- 
tative losses in various years and periods of years, are indicated from tabulated 
statistics given. Applying average farm prices to the quantitative losses of each 
crop for each year, this total annual crop damage in the United States to the 
crops here considered varied during the years 1909 to 1919, inclusive, from 
$2,054, OtK), 000 in 1912 to about $3.066, 000, OCX) in 1918. Tlie average annual crop 
damage during the perlcnl w'ns $2, 620, 000, OCX). 

The importance of su<*h measures of self-insurance as diversification, seed 
selection, and savings are notnl, hut it is pointed out that there remains a 
large element of risk in the production of crops which can he adetiuately cared 
for only by insurance in the technical stmso of the word. A few'^ plans of liall, 
fire, and general crop insurance are outlined. The following principles are 
emphasized as fundamental to a sound plan for crop insurance : 

Cl) The insurance must cover only such crop damage as will rt»sult in serious 
financial loss to the farmer. (2) It must cover any and all hazards which are 
beyond the farmer’s control. (3) In no ease must it protect against loss from 
carelessness or negligence on the part of the Insured. (4) The premium, or cost 
of Insurance, roust bear a reasonable relationship to the value of the protection 
thkt it purchases. <6) The method of adjusting loss must be such that the in- 
sured will receive indemnity for crop damage In the amount or on the basis 
that he Is led to expect from the figures indicating tlie amount of insurance 
an acre. (6) An early adjustment should be provided for in case of total failure 
of an insured crop, or such an approximation to failure that it would not pay 
to mature and harvest the crop. (7) All adjustments involving only paiTial 
102001—22 7 
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damage 8lM>uld« so far as possible, be left until after the crop has been harvested 
and put into Marketable form so that quantity and grade can be determined. 
(8) The insured should find some method of helping the organization providing 
protection to reduce the heavy expense connected with the acquisition of busi* 
ness which now prevails in nearly all lines of insurance, at any rate where the 
business is conducted on a commercial basis. 

A method of insuring crops, H. A. Wallace {Wallaces* Farmer, 47 (1922), 
Ko. $, p, 293). — ^This article describes a method of crop insurance involving the 
principle that the farmer who has insured his crop is not entitled to compensa* 
tion for cr(^ damage unless his has been damaged more seriously than the crop 
of the country at large. It is attempted to work out a fair premium on the 
basis of the com yields in a certain number of districts over a period of years, 
apportioning them so that tlie farmers in each district would get back as much 
money as they had put in, less the cost of administering the Insurance system. 

The rural industries round Oxford, K. S. Woods {Oxford, Eng.: Clarendon 
Press, 1921, pp. 180). — The study summarized in these chapters was undertaken 
by the Institute for Research in Agricultural Economics at the University of 
Oxford. The investigation covered the period from March, 1919, through 
March, 1920, Including an area which lies within a radius of 30 miles from the 
city of Oxford, a region fairly typical of agricultural England. The main 
object was to ascertain what rural Industries existed, the reasons for their local- 
ization, their present position, and the prospects for future development. They 
are classified in six groups, namely, those industries which owe their existence 
mainly to local material or to the needs of the local market, those which depend 
upon the local supply of labor or the supply of water, a few almost extinct at 
rural industries, and industries revived or recently started. 

Part 1 covers the economics of rural industries, conditions governing them, 
and their place in the rural economy. It is said that they have declined because 
they have had to meet competition with large-scale production and because of 
lack of facilities for obtaining market information and education and training 
for the workers. They have in some cases survived where special facilities exist 
with regard to proximity of material, market, or labor supply. It is suggested 
that since they have a value on economic and social grounds, some steps should 
be taken to guard against the dangers which beset them. The means suggested 
are organization of the workers and efficiency in the production and distribu- 
tion of products. It is urged that education be provided through the State 
schools, through provisions for apprentices and learners, societies for promoting 
adult education, and home training. 

Detailed reports are given in part 2 of woodland industries, basket making, 
and glove making. 

Wheat production in New Zealand, D. B. Copland {Auckland, N. Z., Meh 
bourne, and London: Whitcombe Tombs, Ltd., [1920), pp. XX +311, figs. 17 ). — 
Soil and climatic conditions in New Zealand are said to be specially suited to 
wheat production, althou^ isolation, difficulties with harvesting and labor, and 
the small annual output counteract the advantages somewhat Soft wheat is 
almost universally grown. In relating the history of wheat production in the 
islands, several definite cycles are pointed out, as well as the general tendency 
to inverse correlation between supply and price and the competition between 
sheep and dairy farming and wheat growing, which has caused an appreciable 
decline in the latter. Copious treatment ie given to prices, cost of production, 
and related topics. It is con<duded that wheat production will remain one of 
the primary industries of the country, but will be confined to the Provinces 
in which it is now most largely carried on. 
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* A clmpter on improvement by selection is noted elsewhere. Appendixes contain 
tabulated statistics and explanations of satatistical methods tiled throughout 
the study. A bibliography, Including books and other publications on economic 
theory, the early history of New Zealand, and general agriculture and statistical 
r^rts, is included. 

The States of South America, C. Domvillk-Fifb) (New York: Macmillan Co., 
iaiP, pp. XVIII-^28yi pl8, 34 ) » — ^The author attempts to give a concise descrip- 
tion of each country and its principal cities, together with a condensed account of 
geographical, topographical, agricultural, industrial, and commercial features. 

The community, B. O. Lindeman (Neto York: Assoc, Press, 1921, pp. /JT-f 
222). --After Introductory chapters on the social nature of man, the neiglibor- 
hood and the community, community institutions and their functions, the vital- 
interest group, and types of communities, the author discusses the community 
movement in relation to the theory of democracy, distinguishing between the 
community movement as a social force and community organization as a phase 
of the social process. Numerous manifestations of the movement are described 
as attempts to restore the authority to smaller groups. Community needs are 
classified as orderliness, economic well-being, physical well-being, intellectual 
diffusion, associative ties, ethical control, recreative exercise, spiritual motiva- 
tion, philanthropy, and group articulation. Government and voluntary agen- 
cies based on these needs are discussed. 

The community in the functional sense Is said to be an association of groups 
which give direction and policy to community action. Ten sociological and 
psychological steps in community action are outlined and discussed in detail. 
The direct theory of community organization is said to be that in which the 
group adherence of the individual is minimized, and in which he is considered 
to be related to the community organization as an individual and by right of 
his citizenship. The indirect theory regards the adherence of the individual 
primarily to a vital-interest group. The compound utilizes both conceptions. 
Arguments for and against each are presented, together with examples. Ten 
principles for community organizations are then suggested. The last chapter 
is devoted to setting forth the qualities of Christian leadership. 

Weather, Crops, and Markets (17. S, Dept, Apr., Weather, Crops, and Mar- 
kets, 1 {1922), Nos. 5, pp. 89-104, figs, 2; 6, pp. 105-128, figs. 5; 7, pp. 129-152, 
figs. 2; 8, pp. 153-176, figs. 2 ). — ^These numbers offer current weekly reviews of 
weather conditions with cliarts indicating the departure of mean temperature 
from the normal and precipitation in inches. Statistical information relative 
to the receipts and prices of important classes of agricultural products is 
given, with special articles on particular commodities or outstanding market 
situations. No. 7 includes the usual estimates of farm value of important 
products, as of January 15, and the average of prices received by producers 
of the United States. 

Farmers’ Market Bulletin (North Carolina Sta., Farmers^ Market Bui., 9 
(19!^), No, 48, pp. 9).— A partial list of products which farmers have for sale is 
given as in preceding numbers. A statement regarding the farmer’s short- 
time credit difficulties and the opportunity for cooperative action provided by 
the North Carolina Credit Union law is included. 

AaBZCITLTtTKM. EDUCATION. 

The currlcnlam of the college of agriculture, C. R. Woowabd (U. S. Bur. 
E4* Bui. (1920), pp. 86, figs. Id).— This paper presents a study of the regular 
four-year course in agriculture leading to the bachelor’s degree in the land- 
grant colleges of the United States, undertaken in order to determine some of 
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the fundamental principles on which the course should be based. The data 
were compiled from the catalogues of the colleges and answers to a question* 
naire submitted to the deans of the respective colleges. Information gathered 
from the catalogues is set forth in part 1. 

Table 1 shows the number of colleges requiring each subject in any given 
year ; table 2, the colleges offering each subject as an optional each year. The 
number requiring each subject at any given time during the course was calcu- 
lated and is shown in diagram 1. It appears that only two subjects, English 
and inorganic chemistry, were required in all the 47 colleges for which data 
were recorded (the Utah College being omitted because it has a group elective 
system for all four years). Botany, animal husbandry, soology, physics and 
soils, and dairy husbandry ranked next in order of the number of colleges in 
which they are required. Organic chemistry, bacteriology, qualitative chemis- 
try, and trigonometry were required in 24 or more colleges. On the other hand, 
It is found that sociology, agricultural mathematics, forestry, landscape horti- 
culture, farm buildings, and general agriculture are the subjects with a small 
number of units to their credit. 

Other detailed tabulations are made of the distribution of the required sub- 
jects throughout the four years of the course and with respect to the number 
of hours a week and the number of semesters. A study is also reported of the 
distribution and variation of the academic, scientific, general agriculture, spe- 
cial agriculture, and elective types of work throughout the four years. 

A summary of methods of specialisation shows that 87 colleges begin speciali- 
zation in the third year, while 5 of the remainder start In the second year, and 
6 in the fourth. It is said to be generally acknowledged that the junior year is 
the proper time for specialization to begin. Methods of offering sriecialization 
are classified into the departmental group elective, the major option, and the 
free elective groups. 

It was disclosed that a majority of the 48 colleges require some farm practice, 
varying as to the amount between 6 months, 8 months, 1 year, and 6 wc^ks. 
Only 3 of the 25 reporting this requirement stipulate that it be taken under the 
direct supervision of the college. Most of them allow no academic credit for 
this practice work. 

The questionnaires summarized in part 2 were sent out early in April, 1919, 
and 35 replies were received. Some of the recommendations are as follows : The 
distribution of types of work should be on the basis of academic 21 per cent, 
scientific 27, general agriculture 26, special agriculture 14, total agriculture 40, 
and elective 12 per cent. The proportion of required work should be about 62 
per cent, that of prescribed elective 26, and free elective 12 per cent. The best 
method of offering specialization is the departmental group. A minimum of six 
months of farm practice, completed before the fourth year, preferably before 
the third year, and better still before matriculation, should be applied. Foreign 
language should be required only of students who have not had at least two 
years thereof in preparatory school and of those who are preparing for teaching 
or research. 

The distribution of studies In a degree course in agriculture, li. Nbwton 
{Weat Canad, Soc, Agron, Proe,, 1 (1920), No, i, pp, IS’-IG ). — ^It is h^d that 
the degree course in agriculture should he primarily for the training of teach- 
ers, investigators, and extension workers. Four groups of studies are desig- 
nated as point of view, fundamental science, prerecjulsite, and advanced courses, 
the first two of w’htcb should be given in the first and se<!ond years, prerequisite 
courses In the third year, and advanced courses in the fourth. An outline of 
tne proposed arrangement is given. 
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* The scope and arrangement of studies in the degree course in agroa- 
omjt T. J. Habbison {West, Canada 8oc. Agron, Proc., 1 (19^0) t No, 1, pp. 
9^12 ), — It is suggested that In a course in agriculture of 150 credits about 30 
should be devoted to agronomy* particularly so far as colleges in western Canada 
are concerned. The scope of studies in cereal and forage crops, soils, and mis- 
cellaneous related subjects, as well as the time allotted to each, is outlined. 

Snccessful teaching in rural schools, M. S. Pittman {New York: Amer, 
Book Co,f 1922t pp. 294, 19) • — A teacher in a one-room school writes letters 

to a friend about the problems she meets, such as school tests, teachers* meet- 
ings, discipline, the presentation of various school subjects, community team- 
work, the project method, school hygiene, and rural supervision. Questions for 
study and a list of references are Included with each chapter. 

** Bural bias” in secondary schools: The work at Sexey’s Foundation 
School in Somerset, S. L. Bensusan {Jour. Min. Agr. [London], 28 {1921), 
No. 2, pp. 142-I49, pi. 1). — A coeducational secondary school in Somerset, 
England, is descTibed. The ordinary course in agriculture is open to boys and 
girls between the ages of 15 and 17 who have reached the fifth form. In addi- 
tion to farm bookkeeping based on the year’s accounts of the school farm, the 
course of study includ(»s land niensurenient and surveying, the theory and prac- 
tice of dairying, the feeding and care of live stock, and the principles of land 
cultivation and manuring on grass land, arable land, and moor. Demonstrations 
in orchard care and management are carried on. The course for girls includes 
all branches of dairy work, bookkeeping, correspondence, poultry keeping, and a 
.study of foods and feeding, together with practical gardening, fruit culture, fruit 
storage, and preservation. 

The Southeastern Agricultural College, Wye, M. J. K. Dunstan (Jour. 
Min. Agr. [London], 28 (1.921), No. 6, pp. 518-520 ). — This institution, originally 
a monastic educational college, started as an agricultural college in 1894 with 
13 students, having now 205 in residence. Three college courses are offered. 
Part of the instruction is given by means of practical classes on the farms, 
which consist of about 450 acres, 390 of which are devoted to agriculture, and 
the remainder being given up to fruit, hops, poultrj', market gardening, and 
forestry. An experiment has l>eeii made during the past year in putting the 
farm entirely under the charge of a committee of practical farmers. The policy 
of the college Is to give instruction in agriculture and horticulture to the 
future cultivator, to train the scientific expert, and to offer opportunities to 
postgraduate students for speciali^sing in some line of investigation. 

Progress report of the Imperial Forest College, Dehra Dun, from July 
1 , 1920 , to March 31 , 1921 , W. F. PEBRf:E {Imp. Forest Col., Dehra Dun, 
Prog. Rpt., 1920-21, pp. — This sets forth the enrollment, qualifications 

of students, and other information, as well as the courses offered and results 
of final examinations. 

Courses in soils in Smith-Hughes schools and their relation to college 
courses, M, F, Mh^leb (School and Soc., 14 (1921), No. 362, pp. 513-515 ). — It is 
said that there Is no doubt that the complexity of the subject matter of soils 
offers a very great obstacle to successful teaching in vocational schools. Such 
a course is frequently combined with that of field crops. It is suggested that in 
view of the importance of the subject of soils the ideal plan is a unit’s work 
given along with a unit’s work in field crops, preferably in the first or second 
years of the course in agriculture. The Instruction should be different so far as 
the subject matter Itself is concerned, although in field practlcums and home 
projects the two subjects should supplement each other. 
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As to the way In which the colleges may avoid duplication, It Is suggested 
that they may improve and advance the character of the technical agriculture 
given, or they may require students to take more advanced courses in the sub- 
jects concerned. By adopting the standard beginning course, as recently 
adopted at a conference of soil instructors, the colleges need not be concerned 
over duplication. 

The natural sciences as a basis for household science, O. Knischewskt 
{Jahresher, Ver, Angew, Bot, H (1916), No, 1, pp, 5iB-dS).~~The author briefly 
describes methods of presentation of elementary botany, physics, chemistry, 
and general physiology to students at the school for home and farm man- 
agement at Bad Wellbach, near Florsheim, in Hesse. The importance of train- 
ing in household management, based upon these fundamental sciences and in- 
cluding practice in cooking methods as well as knowledge of foods and nutri- 
tion, is pointed out. 

Bound table, committee on teaching (Jour. Home Neon., IS (1921), No. 9, 
pp. 4^4-429). — Brief discussions were heard on the subject of coordinating home 
economics instruction with home life experience. rai)ers were read on Teach- 
ing Foods In Rural Schools, by C. Harris; and Problems in Continuation 
Classes, by B. Miller. 

[Proceedings of the extension section] (Jour, Home Ecm., IS (1921), No. 9, 
pp. 41^4^4)* — Brief discussions for this section of the fourteenth annual meet- 
ing of the American Home Economics Association, June 28, 1921, were sub- 
mitted by M. Ambrose and M. Sayles on Reasons for Rapid Development of 
Home Demonstration Work, and by B. Trahne and J. S. McKlmmon on How 
Club Work Prepares Girls for Earning a Livelihood as well as for Womanhood. 
An outline of advanced plans for the 1921 home demonstration program was 
given by I. S. Harrington. Recommendations of the committee on extension 
needs and maintenance were submitted by G. E. Frysinger. 

Successful family life on the moderate income, M. H. Abkl (Philadelphia 
and London: J. B. lAppincott Co., 1921, pp. XI I +251). — This book is adapted to 
use in home economics courses in schools and colleges. The advantages of a 
fair start in home building and of living on a budget, the value of the woman's 
contribution as a home manager, and the cooperation of the community in pro- 
viding recreation and certain satisfactions of life are under survey, wltli the 
object of determining the factors of success in its best sense. 

The paper dress form (17. B. Dept. Agr., Dept. Circ. 207 (1922), pp. 10, 
figs. 9). — Instructions are given for making the gummed paper dress form 
recommended by home demonstration agents as a time-saving and labor-saving 
device for use in home dressmaking. 

Elementary clothing project (Ky. Agr. Col. Ext. Circ. 116 (1922), pp. SI, 
flga. 14)* — Sewing projects to follow the beginning course (E. S. R., 46, p. 697) 
are outlined. 

The school lunch (Ohio Agi. Col. Ext. Bui., 17 (1921'-22), No. 4, PP* id, 
flga. 5).— Suggestions are made to teachers in rural schools with regard to the 
body needs of the growing child, the best foods for the lunch carried from 
home, the equipment and supplies needed for serving hot lunch at school, and 
recipes for a hot dish to be prepared at school. 

The working of a federation of women's institutes; Dorset, B. lusss 
(Jour. Min. Agr. [London], 28 (1921), No. 6, pp. —Details of the 

organization of the Federation of Women’s Institutes in Dorset County, Eng- 
land, are given, together with an account of training in home crafts and other 
branches. 
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• Vocatiomd rehabilitation in mral communities, 0. Henky {Fed. Bd, 
Tocat. Ed. Bui. (1922), pp. V+IS, figs. i). — ^The purpose of this bulletin is to 
enlist the assistance of county agricultural agents, agricultural teachers, and 
other rural workers and agencies in reporting to the State rehabilitation service 
such cases as seem probably eligible for vocational rehabilitation. Some ex- 
amples are given which indicate the scope of the State service and its accom- 
plishments. An appendix gives a digest of the Federal act providing for the 
vocational rehabilitation of disabled civilians. 

Report of the superintendent of extension, W. J. Gkeen {Guam 8ta. Rpt. 
1920, pp. 65-77, pis, 2). — Boys’ and girls’ club work is said to be somewhat more 
popular in Guam than either adult demonstration work or school gardens, the 
work with adults being more difficult to establish and requiring close personal 
supervision. Brief reports are made on extension work with crops, farm imple- 
ments, live stock and inmltry, and tick eradication, and on fairs, school gardens, 
and corn, bean, copra, taro, pig, and poultry clubs. The largest enrollment is 
recorded in the poultry club work. Brief suggestions are made as to the way 
in which club work may be correlated with school work, especially in the study 
of English and arithmetic. 

Boys* and girls* agricultural clubs, .T. W. Deem {New Zeal. Jour. Agr., 29 
{1921), No. 1, pp. 36-jO).— Jt is said that operations in the South Taranaki dis- 
trict in New Zealand during the season of 1920-21 were confined to the swede 
and mangold clubs, 82 corniKjtltora out of the 140 entries for mangolds and 20 of 
the 58 entries for swedes completing the projec*ts and having their crops judged. 
Records for competing schools, groups of schools, and districts are given, as well 
as the scale of points used in judging and other reports, 

mSCEILAHEOTTS. 

Report of the Guam Station, 1920, C. W. Edwards et al. {Gua7}i 8ta. Rpt. 
1920, pp. 79, pis. 8). — This contains reports of the animal husbandman in charge, 
the agronomist and horticulturist, and the superintendent of extension, and 
meteorological observations. The experimental work recorded is for the most 
part abstracted elsewhere in this issue. 

Thirty«fonrth Annual Report of South Carolina Station, 1921, H. W. 
Barre {South Oarolifw Sta. Rpt. 1921, pp, 55, pgs, 19). — ^This contains the 
organization list, a financial statement for the fiscal year ended June 30, 1921, 
and a report on the work and publications of the station during the year. The 
ex])eriraental features reported are for the most part abstracted elsewhere in 
this issue. 

The work of the Huntley Reclamation Project Experiment Farm in 
1920, D. Hansen {11. 8. Dept. Agr.. Dept. Giro. 20^ {1921), pp. 91, figs. 9).— 
This report includes a discussion of agricultural conditions on this project and 
the extent and character of the work carried on during the year at this farm, 
located near Osborn, Mont. The experimental work reported is for the most 
part abstracted elsewhere in this issue. Data are also summarized as to acreage, 
yields, and farm values of crops produced on the project and the number of live 
stock. 

Monthly Bulletin of the Ohio Experiment Station {Ohio 8ta. Mo. Bui., 6 
{1921), No. 11-12, pp. 161-191, tigs. 19). — ^'rhis number contains, in addition to 
several articles abstracted elsewhere in this issue, an index to volume 6. 



NOTES 


CallJfornia University. — A new campus plan which has been adopted by the 
board of regents to govern the future growth of the branch of the college 
of agriculture at Davis has just been completed by the department of landscape 
gardening. The plan itself is approximately 5 by 7 feet in size and rendered 
In color to bring out the details of the main scheme. The detailed arrange- 
ment of buildings is such as to form eventually group units with secondary 
quadrangles, as called for by the style of architecture which is to pre- 
vail. Both esthetic considerations and such utilitarian factors as con- 
venieiice, accessibility, centralization of special and general types of instruc- 
tion and research, comfort, and health have been considered in the study and 
preparation of the plan. Already two new buildings, the dairy industries 
and the horticultural building, are being erected under its provisions, and new^ 
sidewalks, curbs, and roads are under construction, with the result that it Is 
already beginning to show definite results and furnish a visible suggestion 
of the future institution. 

Connecticut Stations. — Kdward C. S(*hiieider of VVivshvvan University lias 
been appointed to the board of control of the State Station to fill the vii(*ancy 
caused by the resignation of W. H. Hull of South Willlngton. 

H. D. Edmond, chemist at the State Station since 1009 find to both stations 
since 1918, died April 14 at the age of 43 years. He was a graduate of the 
Connecticut College in 1904 and taught various subjects at the college for 
the ensuing five years. His ex|)erimental work included studies of the incu- 
bation of hens’ eggs with reference to respiration and the rule of carbon 
dioxid in respiration and, together with D. 0. Warner, of blood fat In relation 
to egg production. 

Illinois University and Station. — Herbert W. Miimford, bead of the animal 
husbandry department, has been appointed dean of the college of agriculture 
and director of the station to succeed Dean Daveni>ort, whose retirement ou 
September 1 has been previously noted. 

Purdue University. — Plans for a new recitation building, 170 by 75 feet and 
to cost about $160,000, have been approved, and construction is under way with 
a view to completion next fall. This will be the second building to be erected 
under the enlarged building plan adopted last year and will house the depart- 
ments of history, economics, education, and mathematics. 

Iowa College and Station. — M. T. Jenkins of the U. S. Department of Agri- 
culture has been detailed to the station for cereal breeding experiments on 
the relative value of the pure line theory of selecting new varieties of corn. 
It is expected to run tests on 600 ears of 10 common Iowa varieties and to 
inbreed them, using the corn obtained in further crossing. 

A new department of genetics has been established in charge of Dr. E. W. 
Llndstrom, assistant professor of genetics in the University of Wisconsin and 
assistant in genetics in the station. 

Kansas College and Station. — ^The State board of agriculture held its April 
quarterly meeting at the station, devoting two half-days to a study of some 
794 
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of the experlJhental projects. In each instance the project leaders explained 
to the board the objects and methods of procedure of the experiment, its rela- 
tion to the agriculture of the State and Nation, and something of the results 
so far secured and their significance. 

A short course for the dairy herdsmen of the State institutions was held 
at the college during the week beginning March 6. The dairy herds at 15 of 
these Institutions are under the advisory sui)ervi8ion of the head of the dairy 
husbandry department of the college, and these institutions were represented at 
the course by either the dairy herdsmen or the institutions’ superintendents. 

The bi-weekly luncheons of the station staff, instituted four years ago, have 
attracted an average attendance the past season of about 70. These luncheons 
are held from November to April, inclusive. At each luncheon any new addi- 
tions to the staff are introduced, and some member gives a brief discussion of 
some feature of research work he is carrying on. 

Maine University and Station. — Dr. Clarence C. Little, since 1918 research 
associate at the l.»ong Island Station for Experimental Evolution of the Car- 
negie Institution, has been appointed president of the university, the inaugura- 
tion taking place May 10. 

E. Raymond Ring has resigned as superintendent of Aroostook Farm to ac- 
cept a similar position with the Rockefeller Institute at Princeton, N. J., and 
will be succeeded by Perley Downing. 

Mississippi Station. — ^The total State appropriations for the ensuing bi- 
ennium aggregate $105,200. This includes $50,000 for the main station, an in- 
crease of $5,200; $30,000 each for the McNeill and Holly Springs Substations; 
$34,000 for the Delta Substation ; and $20,000 for the Raymond Substation, an 
increase of $10,000. 

Missouri University. — Plans have been practically completed for the new 
agricultural building for which $200,000 was appropriated by the last legisla- 
ture. This building will constitute the center of the agricultural group, includ- 
ing the present agricultural and horticultural buildings, and will serve as the 
administration headqnaiters of the college of agriculture. 

The building will also provide space for the departments of soil survey, 
rural economics, farm management, and rural sociology, the poultry department, 
the agricultural editor, a room for entomological collections, a plant room for 
the use of the department of horticulture, several classrooms, and special 
facilities for the college library. Another feature will he the provision of 
vault si)ace for each department for the preservation of station records and 
similar data. 

Montana Station. — Paul P. Sharp, a candidate for the Ph. D. degree in chem- 
istry from the University of Minnesota this spring, has been appointed assist- 
ant chemist beginning July 1, to succeed Dr. M. J. Blish, whose resignation has 
been previously noted. Ray E. Kellogg, a 1922 graduate of the Kansas Col- 
lege, has been appointed assistant in tlie grain laboratory, vice W, Friend Day, 
who resigned March 3. 

New Jersey College and Stations. — The 1922 legislature appropriated 
$150,000 for the erection of a dairy and animal husbandry building, and 
$20,000 for the equipment of the new poultry husbandry building, which is ex- 
pected to be ready for oecutwincy by September 1. The total appropriations for 
the college, including the pollege for Women, amounted to $521,200. 

The stations also received substantial appropriations, $78,000 being granted 
for salaries and expenses in tlie departments of horticulture, dairy husbandry, 
animal husbandry, agronomy, farm management, and general administration. 
For printing bulletins, circulars, and other publications, $15,000 was appro- 
priated. Mosquito control received $18,000, oyster investigation $1,600, seed 
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inspection $7t500, experimental work in vegetable production $8»000, tnsectl- 
cide inspection $1»000, farm dem<m8tratlon and other exteision activities 
$65,000, cranberry investigations $5,000, investigations in diseases of white pota- 
toes, sweet potatoes, and tomatoes $12,000, legume inocolant inspection $2,000, 
poultry husbandry maintenance $17,000, egg-laying and breeding contests in 
Cumberland and Bergen Counties $10,000, poultry exhibits and premiums 
$6,000, creamery inspection $3,000, sewage Investigation $5,000, and repairs on 
the station buildings $850. 

New York State Station. — It is proposed to extend the studies under way for 
many years with tree fruit varieties to small fruits. Much work has already 
been done at the station in breeding and selecting improved strains, but the 
proposed investigation is exi)ected to be much more comprehensive than any- 
thing previously attempted, in that an effort will be made to plant all known 
varieties of small fruits that are likely to prove hardy under New York condi- 
tions. An examination of nursery catalogues from all parts of the country 
revealed the fact that several hundred varieties of the different small fruits 
have been listed, Including 80 of currants, 25 of gooseberries, 27 of black rasp- 
berries, 44 of red raspberries, 8 of purple raspberries, 67 of blackberries and 
dewberriete, 25 of everbearing strawberries, and 200 of June-ripening straw- 
berries. Stocks of many of these varletiei^ are being set out on the station 
grounds this spring. 

The station is conducting experiments to determine whether it is possible to 
control the pear psylla by attacking it in the adult stage with nicotin either 
in the dust or spray. The results to date indicate that the adult flies are ex- 
tremely susceptible to nicotin, even in small amounts, especially during the 
summer months when the temperatures are high. On individual trees sprayed 
or dusted with nicotin preparations the pear psylla adults appeared to be com- 
pletely exterminated, although the practicability of freeing an entire orchard 
in this manner has not yet been demonstrated in actual field practice. 

Richard F. Keeler, associate In research (chemistry), has resigned to accept 
a commercial position. 

Oregon College. — Dean Ava B. Milam of the school of home economics has 
been granted a 2-year leave of absence for service in the University of Peking. 
A course In home economics is to be organized there and a building planned 
for this work, using Chinese architectural designs and American plans for heat- 
ing, plumbing, and ventilation. 

Porto Rico Insular Station. — A conference of the sugar chemists of the 
island was held at the station during the Eastern holidays to discuss problems 
affecting sugar manufacture, both from the factory and cultural point of 
view. The necessity for propagating the right varieties of cane in each 
locality was strongly emphasized. Two courses of instruction, lasting six 
weeks each, were given In October-Novemher and January-February, re- 
spectively, by members of the station staff to the 35 newly appointed agricul- 
tural agents and an equal number of teachers. 

E. D. Coldn has resigned as director to become agronomist at one of the sugar 
centrals, Julius Mantz, diief of the division of botany and pathology, serving as 
acting director since March 1. F, Ldpez, chemist, has accepted a position as 
superintendent of fabrication at another sugar central and has been succeeded 
by M. Gorbea Pill. Dr. Alfonso Rivera has been appointed assistant veteri- 
narian. 

South Carolina Station.—- The Stkte legislature has appropriated $60,600 
for experimental work, about half to be expended at the college and the 
remainder at the substations and for cooperative experimental work on diffet- 
ent soil types in the State. 
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’ The station has recently completed a steer feeding experiment using various 
concentrates with corn silage as a roughage. Velvet beans gave the most 
economical gains of the various concentrates used. The project will be 
repeated with some variation as soon as details are worked out. The ento- 
mology division of the station in cooperation with the extension service has 
purchased five two-horse dusting machines and wdll conduct cooperative dusting 
experiments against the boll w-eevil at the college farm and with farmers of the 
State. 

W. D. Salmon has resigned as assistant animal husbandman to accept a 
similar position at the Alabama Station. C. R. Nickels has been transferred 
from field entomologist to research entomologist, vice H. S. McConnell, resigned. 

Teiiness€»e Station. — L. S. Mayer, assistant agronomist in the Bureau of 
Plant Industry, U. S. Department of Agriculture, has l»een assigned to the 
station to take charge of the department’s corn experiments. 

Virginia Station. — ^A. N. Hodgson, superintendent of the substation at 
Martinsville, resigned April 15 to become land appraiser for the Federal Farm 
Loan Board. 

Washington College and Station. — Inquiry was recently made by the col- 
lege of over 2.50 of its agricultural alumni who had been at work for some 
years as to the estimated financial advantage to them of their college educa- 
tion. Replies were received from 113 graduates, many of whom found them- 
selves unable to give a definitt* estimate, but were certain of its positive value. 
Of the 36 graduates who attempted specific estimates, one set a figure of 
$10,000 per year, and the others ranged between $J50 and $3,000, with an 
average of $1,453. This is the income of 7 per cent on over $20,000. Only 7 
graduates reported that their training had been of no value to them. 

Answering a question as to what other ways their agricultural education 
had been of benefit, various merits were claimed. As expressed by one gradu- 
ate, “ it has given me a better understanding of men and citizenship, a more 
accurate judgment, and a higher ambition.” 

Investigations of cranberry diseases in the cranberry bogs of Pacific County 
have been commenced by the division of plant pathology. Through the coop- 
eration of the county commissioners, the station, and the extension service, a 
trained pathologist will be placed In the county tills season to conduct investi- 
gations of cranberry dlseastjs and demonstrations in cranberry culture. 

Seven purebred Holstein heifers sired by Regis Pontiac Acme, the senior 
herd sire, and bred to Pieb Hero, the junior herd sire, have been transferred 
to the Irrigation Substation at Prosser as a foundation for the purebred dairy 
herd at that station. This herd will l>e used In extensive pasture studies to 
be undertaken there and in experimental feeding work with dairy cattle. 

Rothamsted Experimental Station. — The station has taken over the ex- 
perimental field at Woburn used for many years by the Royal Agricultural 
Society, and will continue the tests of w'heat and barley In connection with Its 
work at Rothamsted. The society thus gives up its experimental farm, but 
is to continue its connection with scientific research through a research fund 
and committee to initiate or receive projects for investigation, and by carrying 
on experiments on the farms of its members. For the present four problems 
are to be studied, (1) the value of ground mineral phosphates, particularly 
in pasture Improvements, (2) the use of various forms of lime on grass and 
tillage crops, (3) the use of wild white clover, bird’s foot trefoil, etc., in laying 
down land to grass, and (4) the profitable uUUzatlon of whey. Arrangements 
are also being made for collating and publishing the accumulated findings of 
the society’s work. 
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The library of the etation has recently received from Lady Ludlow a gift 
of a copy of what is believed to be the first printed book on agriculture in 
France. This book is entitled Lc Uvre des prouffltz champeatrea et ruraulof^ and 
was printed at Lyon in 1539. 

Institute of Agricultural Research in Palestine. — ^The Palestine Zionist 
ISxecutlve is opening an Institute of Agricultural Research in Jerusalem. This in* 
stitute will be in charge of O. Warburg as head and botanist, with I, Wilkansky 
as director of experimental stations and farm management, P. Bodenhelmer in 
charge of entomology, A. Treidal and M. Winik of chemistry, M. Wilkansky of 
agronomy, L. Pinner of plant breeding, N. Reichert of plant pathology, B. Plck- 
holz of animal nutrition, and S. Zemach in charge of agricultural publications. 
Departments of horticulture, animal husbandry, irrigation, and agricultural 
education will be opened next year. The institute will for the present be un- 
der the direction of the Colonization Department of the Palestine Zionist Ex- 
ecutive, but is expected to be transferred eventually to the Research Institute 
of the Jerusalem University. 

Experimental stations in Ben-Shemen for the Shephela, Merhavla for the 
Jezreel Valley, and Degania for the Jordan Valley were established during the 
past year. It is anticipated that a similar station will shortly be opened in 
Beer-Sheba for the Nogob. 

The institute is asking to receive publications of similar institutions else- 
where, its address being Tel- Aviv, Jaffa. 

French Agricultural Commission to Nigeria. — A scientific commission has 
been appointed by the French Government to study the agricultural possibili- 
ties of French Nigeria, especially that portion lying between Bamoko and Tiin- 
buctoo. The construction of a huge dam in this vicinity is contemplated for 
the irrigation of the Upper Niger Valley. A general agricultural reconnais.sance 
will be made by the commission, with special emphasis on cotton, covering a 
period of from 12 to 18 months. Dr. R. H. Forbes, formerly of fne Arizona Uni- 
versity and Stati<m and who has just concluded his engagement with the So- 
ci§t6 Sultanieime d’ Agriculture of Egypt, has accepted an appointment as 
agronomist on this commission and has entered upon his new duties, 

Food Research Institute of Stanford University. — A prospectus recently 
issued by this institute, accounts of which have been previously noted (E. S. 
R., 44, pp. 899, 900), states that operations are expected to be fully under way 
by autumn. The precise program is to be developed gradually, its form being 
determined partly by the readiness with wlilch essential data on siieciflc sub- 
jects can be assembled and partly by the work already in progress elsewhere. 
The fundamental purjwse will be to Investigate significant food problems from 
the standpoint of their bearing upon national economy and well-being, dealing 
with them as mass problems and emphasizing the commodity and international 
aspects. The Institute will concern itself with such subjects as the food ele- 
ments in actual and normal standards of living, and the physiological and 
social aspects of subnutrition; tJie source, production, marketing, and utiliza- 
tion of important staple foodstuffs, such as wheat ; the financing of farm opera- 
tions and the manufacture and marketing of food products; the anaylsis of 
Important food industries and the problems which they present ; the technology 
of food manufacture and the desirable scope of public control thereof; and 
the elements in a sound national policy with respect to food production, inter- 
national distribution, and international trade. 

The policy of the institute is announced as to avoid so far as possible any 
serious overlapping of the work of established research organizations, public 
or private, and to seek to cooperate with such organizations wherever possible. 
Its own research will be carried on for the most part at Stanford University, 
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• In general the subjects for investigation selected will be such as do not neces- 
sitate extensive field work or those in which the results of the field work con- 
ducted by other agencies can be utilized. 

The institute has been organized as an integral part of the university, with 
the status of a department for the purpose of directing research and recom- 
mending degrees. For the year 1922-23, four fellowships for graduate study 
In food research have been established. Graduate instruction may also be 
offered to a few other students, and courses may be arranged for other depart- 
ments of the university. 

Dissemination of results is to be both through established journals and a 
series of publications to be issued by the Institute Itself. 

Home Hconomics Instruction at Harvard University. — The Graduate 
School of Education of Harvard University is contemplating a course in the 
administration of home economics education in the current summer session 
If there are sufficient students to warrant it. This course will be designed 
to meet the needs of superintendents, principals, home economics supervisors 
and teachers, and all others who are Interested In studying this important 
phase of woman’s education. It will emphasize the origin and development 
of contemporary theories, problems, and practices in the teaching of home 
economics as influenced by the economic and social changes in the modem 
family organization. An examination will be made of each type of school, the 
elementary, junior high, high, part-time, vocational, and evening school, to dis- 
cover the character and organization of the home economics work each should 
furnish. An effort will be made to measure present practices by appropriate 
criteria based on modern demands. Courses of study will be formulated and 
discussed, and such problems will be examined as the case and project method. 
Job analysis, profleienej* tests, and the relation of home economics studies to 
the academic subjects in the curriculum and to a well-rounded program of 
education. 

A second course for home economics teachers may also be offered if the 
demand warrants. This course would cover detailed studies of special phases 
of home economics education, such as methods of teaching the division of 
family income, related art In the home economics program, job analyses of 
home management, and the teaching of child care and development. 

Xew England Research Council. — Steps were taken at a recent meeting of 
the Boston Chamber of Commerce to organize a New England Research Coun- 
cil to study the food supply and marketing problems of the region. President 
K. L. Butterfield of the Massachusetts College was elected chairman of the 
groups of agricultural colleges and the Federal and State departments of 
agriculture and other agencies interested in the formation of the council. 

Necrology, — Dr. W. B. Bottoniley, professor of Imtany at King’s College, 
University of London, from 1893 to 1921, died March 24, aged 58 years. Dr. 
Bottomley was widely known both as a lecturer and for his studies of problems 
of plant nutrition and their relation to agriculture. Some of his most Im- 
portant work dealt with the agricultural utilization of peat through the action 
of ammonifying and nitrifying organisms, and some years ago he announced 
the discovery In such materials of what he termed ** auximones,” growth- 
promoting substances somewhat analogous in plant nutrition to vitamines in 
animal development. 

The death on February 3 was noted of Vladimir Ivanovitch Palladin, for 
many years professor of plant anatomy and physiology in the University of 
Petrograd. Prof. Palladin had made many contributions to botanical science, 
chiefly of a biochemical nature, and many dealing with the respiration of 
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plants, the decomposition of proteids in plants, and the formation of chloro- 
phyll An English edition of his text on plant physiology was issued in 1618. 

Dr. A. D. Waller, director of the physliological laboratory of the University of 
London since 1902 and widely known for his studies on various physiological 
problems, died March 11, aged 67 years. 

The death at Cairo on April 12, is reported of A. W. Bacot, head of the 
department of entomology of the Lister Institute. 

New Journals. — The Journal of Rural Education is being published monthly 
throughout the school year by the Bural Department of the National Education 
Association. 

Journal of the Department of Agriculture is being issued as the official organ 
of the Department of Agriculture of the Union of South Africa, replacing the 
Agricultural Journal of the Union of South Africa, which was suspended in 
August, 1914, because of financial conditions created by the war. 

Bengal Agricultural Journal is being published quarterly by the Bengal 
Department of Agriculture, replacing the annual yearbook, and serving as?, a 
medium to connect the departiuf'iit with practical fanners. 

The Department of Agriculture of Fiji is issuing Agricultural Circular 
monthly. It will include both lecluiical and popular articles devoted to the 
agricultural and pastoral interests of the country. 

Boletvn de Agricultura, Industria, y Comercio de Quatcmala is l)eing pub- 
lished as the official organ of the Secretary of Agriculture of Gauteiuala. 

Aruiles de la Asodadon Argentina Criadores de Shorthorn is being published 
monthly in the interests of Shorthorn cattle breeding in Argentina. 

Agriculture, published at the College of AgriculUire of the University of 
Nebraska, has been rechrlstened The Cornhunler Countryman, 

Miscellaneous. — ^The entomological laborat<»ry and offices of the Station 
Agronoraique de la Guadeloupe were recently destroyed by fire. Among the 
material lost was the mailing list, and the station asks to he informed of in- 
dividuals and institutions desiring to continue to receive Its publications. 
Correspondence should be addressed to the Director, Station Agronomique, 
Pointe-k-Pitre, Guadeloupe, West Indies. 

The University of Chicago is planning to open a department of agricultural 
commerce in its school of commerce and administration. It is expected as a 
part of this work to carry on studies of problems in agricultural commerce 
in cooperation with the research branches of large agricultural corporations. 

The retirement this month is announced of Prof. Rol)€rt Wallace, who has 
occupied the chair of agriculture and rural economy in the University of Edin- 
burgh for 87 years. 

A sugar experiment station has been opened under Government auspices at 
Plantation Sophia on the east coast of British Guiana. 

Tlie Research Laboratories of the British Cotton Industries Association at 
Shirley Institute, Manchester, were formally opened by the Duke of York, 
March 28. 

A. H. MacLennan has been appointed professor of horticulture in the Ontario 
Agricultural College, vice .T. Warren Crow. 

J. Griffith has been appointed bead of the department of agricultural chemis- 
try at the University College of North Wales, 
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The proteins of the alfalfa plant, T. B. Osuokne, A. J. Wakeman, and C. S. 
liEA YEN WORTH (Jowr, Hiol. Chom,, 49 (1921), No, i, pp. 63-91 ). — This paper 
reports the results of an applieulion to the alfalfa plant of the methods devel- 
oped in the study of the proteins of the spinach leaf (E. S. R., 4.% p. 409), 

The jjreen alfalfa i)laiits were thoroughly ground in a meat chopper and in a 
Nixtamal mill, and were then extrat‘ted .successively with water, alcohol, dilute 
aqueous alkali, and dilute alkaline alcohol. The approximate proportions of 
ash-free solids and of nitrogen soluble in the different solvents were, respec- 
tively, as follows; Soluble in water 42.7 and 42.8 per cent, in 93 per cent 
alcohol G.4 and 2 per cent, in 0,3 i>er cent aqueous NaOH 5.2 and 7 per cent, in 
0.3 per cent alcoholic NaOH 17.8 and 39.3 per cent, and in extracted residue 29.1 
and 5.3 per cent. The small proportion of nitrogen left in the residue is thought 
to indicate that the cells were ruptured so completely that nearly all of the 
nitrogenous substances were extracted by the various solvents. 

Preliminary work on the various fractions showed that the undiluted Juice 
of the plant contains about 10 per cent of solids, a part of which is in colloidal 
solution. On the addition of about 20 per cent alcohol, this separates out as a 
flocculent precipitate which can be readily filtered off, leaving a filtrate con- 
taining much nitrogen but less than 1 per cent of protein. Most of the latter 
appears to have the characteristics of imoteosos About 70 per cent of the floc- 
culent precipitate consists of protein. There are al.so present in this precipitate 
calcium phosphate and calcium salts of organic substances which appear to be 
largely pigments resembling the flavone derivatives already known to occur 
in many species of plants. The protein of this colloidal precipitate was found 
to combine with hydrochloric acid without passing into solution at room tem- 
perature. When suspended in water this compound is converted into a Jelly 
on heating. The protein behaves in a similar way with dilute alkalis but passes 
into the gelatinous state at room temperature. 

The alcoholic extract contained nearly all of the chlorophyll, together with 
other substances, the nature of which has not been determined. A part of the 
nitrogen extracted by dilute sodium hydroxid proved to be a proiein precipitable 
by slightly acidifying the extract. This precipitate also contained some pen 
tosans. About 60 per cent of the nitrogen extracted by alcoholic alkali is of 
protein nature which can be precipitated by the cautious addition of acid. 

The compositioii of Chinese edible birds* nests and the nature of their 
proteins, C. C, Wako (Jour, Biol. Vhevi., 49 (1921), No. 2, pp. 4^9’-4S9, 
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Jlg%, 3), — An extensive study of the composition of Chinese edible birds’ nests 
is reported in this and the following paper. 

From the general properties the essential material of the birds* nests appears 
to be that of a glycoprotein. Its percentage composition agreed quite closely 
with that of salivary mucin, the average of three analyses being moisture 11.60, 
ash 2.51, phosphorus 0.035, sulphur 1. 10, and total nitrogen in the original birds’ 
nests 8.78, in the nests with feathers partly removed 9.15, and after hydrolysis 
with 20 per cent Hd 10.29 per cent. These differences are attributed chiefly 
to the variations in the amount of feathers present In artificial digestion ex- 
periments, the birds’ nest was digest ed by both pepsin hydrochloric acid and 
trypsin at a slower speed than boiled egg. 

The average distribution of nitrogen in percentage of total nitrogen was as 
follows: Amid N 10.08 per cent, Immin N 6.08, arglnin N 13.95, cystin N 3.39, 
histidin N 6.22, ly.sin N 2.46, amino N of monandiio acids 50.19, and nonamino N 
of monamino acids 7.22 per cent. 

In feeding experiments with rats, tlie nest protein proved to be of inferior 
quality, as it failed to supplement a ration adequate In all respects except that 
the source of protein was derived from either the maize kernel or rolled oats. 

The isolation and the nature of the amino sugar of Chinese edible birds’ 
nests, C. C. Wang (Jour. Biol. Chem., 49 (1921), No. 2, pp, 441-4li2). — After 
unsuccessful attempts to i.s()late the amino sugar from edible birds’ nests by the 
methods of previous investigators, it was found possible to isolate a crystalline 
compound by hydrolysis of the material with dilute hydrochloric acid until the 
material had gone completely into solution hut without forming a black pre- 
cipitate, extracting the drie<l residue 15 or 20 times with alcohol, and evaporat- 
ing the extract under diminished pres.sure to a thick sirup, treating the sirup 
with a large quantity of methyl alcohol, filtering, and treating the filtrate with 
about eight times its volume of absolute alcohol. By recrystallizatiou three sets 
of crystals having the percentage composition of hexosamlne were obtained. 
These are thought to be the a- and /3-forms of the hex osa mine and a mixture of 
the two. 

A method for the separation of amino acids from the products of hydro- 
lysis of proteins and other sources. — Preliminary commnnication, H. W. 
Bxjston and S. B. Schkyver (Biocheni. Jour., 15 (1921), No. 5, pp. 6S6-642 ). — 
The method described, which was first applied to tho base-free extract of cab- 
bage after the separation of most of the nitrogenous substances by the technique 
described by Cbibnall and Schryver (E. S. R., 44, p. 504) and was later tested 
on the hydrolysis products of caseinogen and gelatin, consists essentially in tlie 
preliminary removal of the tyrosin by evaporation to small bulk, the nitrogenous 
bases by precipitation with pliosphotnngstic acid, and the dicarboxylic acids by 
precipitation with barium hydroxid and alcohol, after which the amino acids 
are precipitated as the barium salts of their carboxylates by alternate treatment 
of the liquid with barium hydroxid and carbon dioxid in the presence of alcohol. 
By using equal volumes of the solution from which the amino acids are to be 
precipitated and of 95 per cent alcohol and adding barium hydroxid to satura- 
tion before treating the liquid with COa, the best results are said to be obtained. 
The treatment has to be repeated about four times for complete preclplttition. 
The precipitates, either singly or combined, can then be decomposed by boiling 
twice with three times their weight of water for 5 minutes, filtering, evaporat- 
ing the filtrate to small bulk in vacuo, and crystallizing from absolute alcohol. 

The effect of heat on the calcium salts and rennet coagnlabiUty of cow’s 
milk, L. S. Palmeb (8oc. Ewpt Biol <md Med. Proc., 19 (1921), No. $, pp. 

142) • — this contribution from the Minnesota Experiment Station, the litera- 
ture on the explanation of the effect of heat on the calcium phosphate of milk 
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reviewed and experimental evidence is presented in proof of the hypothesis 
advanced by the author that the calcium phosphate (CaHP 04 ) of cow’s mi)k is 
In colloidal solution and as such is precipitated by heat. That this loss of cob 
loidal CaHPOi is, however, not responsible for retardiiu; the coaprulation of 
heated milk by rennet is indicated by the fact that the addition of colloidal 
CaHPO* to dialysed milk does not restore its coaj?ulation by rennet, while the 
addition of calcium cldorid or hydrocdiloric acid <loes restore Ibis property. The 
author is inclined to the vie\v that the effect of lu'at on rennet coagulation can 
be explained on the ground of an effc*ct of heat <in the <'asein itself. The calcium 
caseinate of milk, which is considered to be in colloidal solution, is apparently 
hydrolyzed by rennet into two molecules of calcium i>aracaseinale, the clot tins 
of which Is evidently disturbed l>.v the ai»plic‘atioii of heat. 

The relation of acidity to the eoaf^ulation temperature of evaporated 
milk, L. A. IIogebs, E. F. Ekysmek, and F. It. Evans {Jour. Dairy Sri., Jf {VJ21'), 
No. Jh PP- 2 PJ 1 -SOO, figs. 3).’ “A study is reported from the Dairy Division, U. S. 
D. A„ of the factors infiuencinjcf the coagulation of evaporated milk prepared 
from mixed milk of a number of herds, and the results obtauied ari^ compared 
with those reported by Sommer and Hart in a somewhat similar study of 
the heat coagulation of fresh milk from individual cows fIC. S. R., 42, p. 20S). 
Some of the points brought out in tliis comi)arison have been previously noted 
from another source (E. S. R., 45, p. 111). 

The particular points investigated were the relation of the a<‘id*bnse ratio 
to the coagulation temperature of evaporated milk and tlie influence on the 
coagulating temperature of the H-iou concentration as changed by the addition 
of acid and by the growth of bacteria. The variation in the coagulating tem- 
perature of different samples of mixed-herd milk was found to be comparatively 
small and to have little relation to the coagulating temperature of the same 
milk after evaporation, thus making it impossible to predict the temperature 
at wliich the evaporated milk will coagulate. No direct relation was found to 
exist between <‘xcessive base over acid in the raw milk and the coagulating 
temperature of the evaporated milk. This is thought to be due partly to the 
rearrangement of the acid-base ratio during the condensing process, ami partly 
to flu* obscuring effe<'t of other fact<»rs. 

Forewarming temperatures much below 95° C. (208° F.) had little effect 
on the coagulating temperature, while high forewarming, particularly if the 
heating was prolonged, tended to raise the coagulating teinperaturw of the 
evaporated milk, evidently through the precipitation of part of the calcium. 

No definite relation was found to exist between the coagulating temperature 
of the evaporated milk and its true acidity as measured by determinations 
of the H-ion concentration of the milk before sterilization. This is explained 
on the ground that the H-ion concentration giving the maximum stability to 
the casein varie.s with the composition of the milk. A small increase in the 
acidity from the normal of any parti<*nlar sample will cause a distinct lower- 
ing of the coagulating temperature of the evaporated milk, although the final 
H-ion concentration may still be considerably under that of another sample 
which is comparatively stable. “ The essential fact which must be established 
in this connection is not the mere H-loii concentration of the milk, but whether 
this has been changed from the normal of that particular milk.” 

The chemical composition of copra meal with special reference to the 
nature of Its carbohydrates, E. M. Caray (Philippine Agr., 10 (1921), No. 2, 
pp, — Copra meal (expeller product) was analyzed for its proximate 

composition and the nature of the carbohydrates present. The average per- 
centage composition on the basis of the air-dry sample is given as follows: 
Moisture 11.19, ash 5.39, protein 2a94, oil 14,18, water-soluble free organic 
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acids calculated as oleic acid 7.07, crude fiber 13,82, carbohydrates 24.90^ aud. 
undetermined 2.50 per cent 

The following carbohydrates were found to be present in the meal : Sucrose, 
raffiuose, galactose, pentoses, fructose, glucose, cellulose, pentosans, starch, 
dextrin, and galactan. 

The mannitol-producing organisms in silage, G. P. Platsanck and B. W. 
Hammer (,/owr. Bad,, 6 (1921), No. 5, pp. 4Sl-4iS )^ — Experiments at the Iowa 
Experiment Station on the production of mannitol in silage fermentation 
(E. S. R„ 37, p. 801) have been extended to the isolation from silage of 
organisms capable of producing mannitol wlien grown in pure cultures In 
corn, corn juice, and various other materials. 

Mannitol-producing organisms were readily isolated from recently prepared 
silage and from fermenting corn juice. The use of oil to prevent mold growth 
in the cultures resulted in the production of larger amounts of mannitol tlian 
when oil was not used. 

The organisms isolated proved capable of producing mannitol in the juice 
of cabbage and in silage made from corn, sunflowers, sugar cane, or dande- 
lions, but not in the juice of carrots, beets, or apples. Fructose or materials 
giving fructose on hydrolysis also yielded mannitol when added to stover be- 
fore sterilization. Glycerol, galactose, glucose, maltose, lactose, and starch 
did not yield mannitol under like conditions, while honey gave large amounts. 
The hydrolysis in the case of fructose or lumey is thought to be due to the 
heating and the acid present and not to the action of the mannitol-forming 
organisms. The percentage of mannitol producecl in different materials varied 
widely. 

A number of materials were tested for mannitol-producing organisms. Soil 
from a farmyard and various samples of milk were found to contain such 
organisms. 

Morphological, cultural, and biological studies of a number of organisms 
capable of producing mannitol showed that they can not be considered of one 
type. Most of them probably should be classed as Bacillus mmniticus. One of 
the cultures proved to be Bacterium casci, and several were rod-shaped lactic- 
acid organisms. 

The determination of H-lon concentration, F. H. McCruodkn (Pub. Health 
Rpts. [U. 8^.], SI (1922), No. 7 pp. 334-348, ftgs, S). — This paper, which was 
written especially for physicians and bacteriololgists with a limited knowledge 
of chemistry, gives a concise explanation of the meaning of H-ion concentra- 
tion, buffer mixtures, etc., and a description of the colorimetric method for 
the determination of H-lon concentration. 

A buffered physiologic salt solution. A, C. Evans (Jour. Infect. Diseases, 
30 (1922), No. 1, pp. 95-98). — Attention is called to the Influence of the H-ion 
concentration of the medium upon certain serological tests, and a method is 
described for the preparation of a buffered salt solution for the control of H-ion 
concentration in such tests. The technique is as follows : 

An m/15 solution of primary potassium phosphate Is prepared by adding 
9.078 gm. KH 1 PO 4 to 1 liter of distilled water, and a similar solution of sec- 
ondary sodium phosphate is prepared by adding 11.876 gm. NaaHP04.2Ha0 to 
1 liter of distilled water. These solutions may be mixed in the proportions 
given in Sorensen’s tables to obtain any desired pH value between 5.3 and 8. 
For the preparation of the Isotonic buffered salt solution 1 part of the phos- 
phate mixture of the desired H-ion concentration is added to 9 parts of 0.9 
per cent NaOl solution. ^ 

A buffer solution for colorimetric comparison, T. 0. MeInvAXNS (ifour. 
Biol, Ohem,, 1^ (1921), No. 1, pp. J83-I86, fig. 1). — ^The system developed by 
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•author requires but two stock solutions and is said to cover a range of from 
pH=2,2 to pH=8. Tlie materials used are 0.2 m disodium phosphate and 0.1 
M citric acid, combined in such volumes as to make 20 cc. of the mixture. 
The disodiuin phosphate employed was recrystallized three times and the 
standard solution prepared by titration against hydrochloric acid, using 
methyl orange as indicator. Tlie citric acid was recrystallized at least twice 
before using. A table is given showing Ihe proportions of the two solutions 
to use for stated pH values at intervals of 0.2 from 2.2 to 8. 

A new microcolopimeter, V. C. Myers your. Lab. and VUn. Med., 1 {J922), 
No. 4, pp. 2S7-239, fiff. 1). — Tlie apparatus descri!)e<l employs the principle of 
the wedge device used in tlie Kleiner ai>paratiis (E. S. 11., 44, p. 614), but 
uses instead for the standard a test tube in which is fused a solid wedge 
of colorU^ss optical glass of such dimensions that the readings on a 100 mm. 
scale set in tlie instrument give the strength of the unknowm in percentage 
of the strength of the standard. 

The effect of the presence of filter paper on permanganate-oxalate titra- 
tions, S. G. Simpson {dour. Indus, and Emfin. Vhem.. IS {1921), No. tZ, pp. 1152, 
llSlf, tips. 2 ). — Data are reiiorted on the extent of reduction of n/10 potassium 
permanganate solution by tUter paper with varying time of contact, varying 
amounts of the iiermanganate, ami in direct oxalate titrations under different 
conditions. 

It was found that the reduction of the permanganate by filter paper in- 
creases rapidly with the first few drops of excess permanganate and in the 
first few moments of contact. Ihiless the filter paper is pr(‘sent in liighly 
disintegrated form, satisfactory results may be obtained eitlier by adding 
previously a small amount of manganous suljihate and titrating slowly, or 
by washing most of the oxalate from the paper with liot water and adding 
the paper only when the titration is nearly complete. 

Methods for the determination of free and combined carbon dioxid, J. A. 
Shaw {Jour. Indus, and Enpin. (Item., 13 (1921), No. 12. pp. 1151, 1152, fip. 1). — 
The author has developed an apparatus for tlie determination of free and 
combined GCh in mine water wlihdi comldnes the principl(*s of the A’an Slyke 
apparatii.s (E. S. U., 87, p. 804) and the ordinary nitrometer. The api>aratus 
is illustrated and the technique of its operation descrilK'd in detail. 

The deterniiiiation of sulphurous acid, V. GorcKni (Ann. Eaifiif.. Ilf {1921), 
No. 155-156, pp. 336-339, pp. 1). — An ingenious trap to tinwerit the Joss of lodm 
in the Haas method of determining sulphurous acid hy distillation in a stream 
of carbon dioxid is described and illustrated. This trap, wliich surrounds the 
delivery tube through which the SOa passes into the recei\ing flask, is filled 
with n/10 sodium hyposuljihite. Any vapors of iodin rising in the receiving 
flask as the gases enter are absorbed by the sodium hyposulphite in the trap. 
After the reaction is complete a stopcock conntH'ting the trap with the receiving 
flask is opened, and the combined liquids are then titrated as usual. 

The use of silica crucibles for the determination of potassium in soils, 
.T. S. Jones and J. O. Heeder (Noi7 Kid., 12 {1921). No. 5. pp. 419-432. pps. 3). — 
An investigation is reported from the Oregon Experiment Station of the ac- 
curacy attainable in the determination of potassium in soil hy the substitution 
of electric furnace heat and crucibles of silica for gas and the platinum or 
nickel crucibles of the J. Lawrence Suiitli type in the fusion. It was found 
that an electric niuffie furnace and silica crucibles of the onilnary shapes used 
for ignitions could be used for the fusions with satisfactory results within 
tenit>eratiiTe limits of 812 and 855® C. Practically the same results were ob- 
tained by fusion at the low^er temperature for approximately IK) minutes and 
104313—22 2 
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by prompt removal of the crucibles from the muffle when the temperature 
reached 855®, the first bein^? the safer and the second the quicker procedure. 
The number of fusions that can be made simultaneously is limited only by the 
size of the muffle. 

Experiments are also reported with the use of silica crucibles of the J. 
Lawrence Smith type. Unsatisfactory results were obtained when these 
crucibles were heated with j?as, but when heated in an electric furnace of 
special design, which is de.scribed and illustrated, the determinations were as 
satisfactory as those made from fusions in platinum crucibles of the same 
tyi>e. This combination of crucible and furnace does not requii*e the careful 
regulation of temperature necessary in the above technique. 

The colorimetric determination of soil in a colored water extract, P. 
Emerson (Soil Sci>., 12 (1921), No. />, pp. I/lS-Iftl). — A search for a satisfactory 
decolorizing agent to use in the phenoldlsulphonic acid method with water ex- 
tracts of soil pos.sessing a high color due to actively decomposing organic mat- 
ter has led to the recommendation of aluminum hydroxid for this purpose. 
Tliis is prepared by dissolving 125 gm. of potassium or ammonium alum in 1 
liter of water, adding cautiou.sly sufficient ammonium hydroxid to turn red 
litmus blue, and washing by decantation until free of ammonia-. The technique 
of the procedure is as follows : 

Five gm. of precipitated calcium carbonate and 400 cc. of distilled water are 
added to 100 gm. of air-dry soil in 1-liter bottles. The mixture is shaken 15 
minutes, allowed to settle 30 minutes, and an aliquot (piickly drawn off by 
means of a l(K)-cc. pipette connected to a suction pump. The proper amount of 
aluminum hydroxid is added to the aliquot, which is then filtered through a 
coarse grade of paper and thoroughly washed. The amount of aluminum 
hydroxid necessary to decolorize the solution is determined by comparison with 
a standard 1 per cent caramel solution, varying amounts of which have pre- 
viou.sly been decolorized with aluminum hydroxid. The caramel solution of 
this strength has bedn found to give a color concentration similar to that of 
soil decolorized by equivalent amounts of aluininnni hydroxid. 

The quantitative estimation of the fat-soluble factor, S. S. Zir.VA and M. 
Miura (Biochem. Jour., 15 (1921), No. 5, pp. 65/f-(i59, tiffs. ,*?). — For the quant ita 
tive estimation of vitamin A in food materials, the authors employ the folh»w- 
ing method : 

Hats weighing from 50 to 60 gm. are placed on a basal vitamin A-free diet 
and are kept under observation for 3 or 4 weeks. It is stated that only from 
10 to 15 days are generally required, but that some animals continue to grow 
beyond this time. In the subsequent tests only animals which do not weigh 
more than 70 gm. at the end of the preliminary period of .3 or 4 weeks are used. 
The substance to he tested for vitamin A is always administered in known 
quantities separately from the basal diet. In the case of oils, the oil is deliv- 
ered in drops of known weight from a pipette Into small pellets of the basal 
diet which are then covered with a little more of the powdered diet. Solid 
fats are previously melted at a 1 om» temperature and droi>s of the fat are allowed 
to solidify. The pellets or a known number of the drops of solidified fat are 
fed with a spatula before the animals receive the basal diet. 

As a standard of comparison, the least dose wdiich Induces definite growth 
after the animals have ceased to grow on the basal diet is considered more re- 
liable than the minimum dose required to produce normal growth. As tested 
in this way, the minimum dose of c*o<l liver oil was found to vary from 1.75 to 
5 mg., while the minimuiu dose of butter was from 200 to 400 mg. It Is sug- 
gested that the superiority of cod liver oil over butter in the treatment of 
rickets may be due to the much higher content of vitamin A in the former. 
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• The detection of foreign starches in flour, K. Ambebgbh {Ztachr, Untersuch, 
2fahr, u. Genussmtl., 42 (1921), No. 7-8, pp. 181, 182). — The test depends upon 
the principle that at a temperature not exceeding 60® C. wheat, rye, barley, and 
oat starches are hydrolyzed by diastase, while corn, potato, and bean starches 
are unchanged and when separated from the soluble matter by centrifugation 
can be detected under the microscope. 

Cider preservatives, R. 1). Scow and E. (1. Will (Jour. Indus, and Engin. 
Chem., IS (1921), No. 12, pp. II4I-II4S). — A study is reported of the efficacy of 
various preservatives to prevent fermentation of fresh coiinnercial cider and for 
court work to hold the alcoholic percentage of seized samples of cider unchanged 
until analysis. 

For the purpose of preserving samples for analysis thymol, salicylic acid, and 
probably mercuric chlorid are effective. The latter is not recommended on ac- 
count of its poisonous nature, and thymol has the slight objection that it requires 
a second distillation with an excess of alkali. Salicylic acid (0.2 per cent) is 
considered the most satisfactory preservative ft>r samidos to be used in court 
work. 

For preserving (‘ider commercially, sodium benzoate and salicylic acid are 
considered of some value, the former in a concentration of 0.05 per cent and the 
latter of 0.1 per cent. 

A new qualitative test for sucrose in the pre.sence of glucose, L. A. 
CoNGDON and C. R. Stlwakt (Jour. Indus, and Engin. Cheni., 13 (1921), No. 12, 
pp. 111/3, 114h)' — ^-l^ho test dos<‘ribed depends upon the solubility of glucose and 
the insolubility of sucrose in ethyl ac(‘tate. If the mixture of sugars is dry, 
extraction with ethyl acetate for about 5 hours in an ordinary Soxhlet extractor 
results in the practically oouipletc separation of the two sugars. 

Determination of lactose in the presence of otln^r reducing sugars. — 
Supplementary note, L. Le Grand (Ann. Falsif., 14 (1921), No. 153-154, pp- 
268, 269). — The author has found 0.1 per cent to he the maxiimim concentration 
of alkaline or alkaline-earth salts whieh may be ])resent in milk without forming 
a basic precipitate in the method of ilclennining lactose in the presence of other 
reducing sugars by the use of BarffuMl’s reagent (E. S. R., 40. p. .*111 ). 

Sugar calculations, ,1. F. LnKushLGK (Anaigsf, 46 (1921), No. 51/8, pp. 446- 
451 ; ahs. in Chew. Abs.. 16 (1922), No. ,1. pp. 506. Vari<uis formulas are 

given by means of wbicli the analysis <*f ndxlures containing several sugars is 
said to be siniplitied. 

Seed sugar beet selection by means of the refractoiiieter, K. Komers (B1. 
Zmkerrubenhau, 28 (1921), Nos. 17-18. pp. 177-18^3, figs. 2; 19-20, pp. 194-200; 
21-22, pp. 220-225). — The author suggests the use eff the refractoiiuder as a 
means of judging the A’alue of sugar h(‘ets for seed purposes. The beets itrc 
pressed and the usual refractonioter determinations made on the extracted juice. 
A comparison of those readings will show the relative sugar strength of different 
samples. 

Methods of blood analysis. — HI, The value of ultraflltration methods in 
blood analysis, M. Riciiter-Quittner (lUovhem. /Jschr.^ 124 (1921), No. 1-6, 
pp. 106-113). — Continuing the series of studies previously noted (E. S. R., 43, 
p. 205), comparative results are reported on the determination of residual 
nitrogen, uric acid, chlorin, sodjum, potassium, and sugar in blood following 
deprotein izat ion with trichloracetic acid and the use of the ultratilter or 
membrane filter of Zsidmondy and .lander (E. S. R., 42, p. 411). In all cases 
except the sugar determination the ultrafiltration method proved as satisfac- 
tory as tbe longer deproteinization method. It is considered to have the ad- 
vantage of being much more rapid and capable of wider application. 
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The recovery of amyl alcohol from reaction mixtures, F. Bengkn {Zt8cht\> 
Untet’such. Nahr, u, fkmiHsmtl, 42 {1921), No, 7-8, pp„ 184^ 185). — Directions 
are given for recovering amyl alcohol after the Gerber milk fat determination 
and the Halplieii reaction for cottonseed oil. 

In the former case 1 liter of the reaction liquid is diluted with 300 cc. of 
water in a 2-Utor flask and distilled with steam until 50 cc. of the distillate 
is collected. The distillation is repeated with fresh iwrtions until a consid- 
erable amount of the distillate rich in amyl alcohol is obtained. This is 
saturated with common salt and treated with sodium hydroxid until tlio red 
color produced by phenolphthalein jiersists after shaking. The amyl alcohol 
is separated from the salt solution in a separatory funnel, filtered through 
a dry paper, allowed to stand for some time over dry salt or fused sodium 
sulphate, and then fractionally distilled. The fraction coming over Iwtween 
128 and 332® G. is suitable for the Gerher test. It is stated that from 0 liters 
of the original mixture 250 cc. of pure amyl alcohol can be recovered. 

In rec'overing the amyl alcohol from the Haljdien test 500 cc. at a time 
is distilled with steam in a liter flask, the distillate is thoroughly shaken, 
separated in a separatory funnel, and fractionally distilled at such a rate 
that one drop comes over in 2 seconds. The fraction distilling hetwt^en 128 
and 332® consists of jaire amyl alcohol. 

Industrial alcohol from cas.sava, M. D. Koxas and U. V. Mamo {Philippic 
Agr., 10 {1921), No. 2, pp. 7.7-8})- — A study is r(M)orted of possibilities in the 
fei'inentation of casstiva starch for the manufacture of imUistrial alcohol. 
A general method suggested Is the hydrolysis of tlie flour with dilute sul])huric 
acid under pressure at 120® 0. for 2i hours, neutralization of the hydrolysate 
with ammonium hydn^xid, and sub.sequent fermentation with yeast prepared 
by the Molhant process, as suggested by Brill and Thuiiow (E. S. U., 38, p. 
508). A ooini)aris()ii of the cost of cassava flour and inolass(*s as raw material 
for alcohol manufacture on the basis of cost of raw materials in the rhiljpjiines 
shows that ca.ssava would be more expensive than molasses for alcohol pro- 
duction. 

Preparation of pork on the farm, C. C. Mokkis and E. H. IIosntTi.KR (.V. 

Agr. Col. E,vi. Citr. 119 {1921). pp. 10, figs. b').-"This circular gives brief direc- 
tions for the home curing and canning of pork. 

Proposed modiflcatioii of the sulphite process, V. p. Edwaiuiks {[Tech. 
A 8 SOC. Pulp ami Paper ludu^.], 'lech. Asme. Pa pern. fV, No. 1 {1921), pp, 

22-29, figs, 5). — An investigation of i>ossible methods of Khorb'niiig the <‘ook'mg 
time in the sulphite* pulping process is reported from the IT. S. I>. A. Forest 
Products Laboratory, Madison, Wis. 

Preliminary impregnation of the wood with the acid by exerting high pres- 
sure until the wood has alisorbed all of the acid it ("an hold has been found 
to shorten materially the time required for the pulping and to allow of low^er 
temperatures. It is noted, however, that in using the modifle<l method of 
pulping, it is nece>ssary to increase the amount of lime in the sulphite acid 
to take care of the increased speed of the chemical reaction. 

METEOEOLOGY. 

Climatological data for the United State.^ by sections {U. 8. Dept. Agr., 
Weather Ii%r. Climat. Data, 8 {1921), No.h. 11, pp. \185'\, pla. 3, fig. 1; 12, pp. 
[191], pin. 3, fig. 1). — ^These numbers contain brief summaries and detailed 
tabular statements of climatological data for each State for November and 
December, 1921, respectively. 
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Meteorological summaries {Kfmturky Upf. 1920, pt. 1, pp. Jf6-i9 ), — 
These are the usual summaries of observations on temperature, precipitation, 
wlinl, sunshine, and cloudiness during 1920, compiled from records of the 
U. S. D. A. Weather Bureau station at Lexington, Ky. 

Meteorological observations at the Massaclnisetts Agricultural Experi- 
ment Station, J. K. Ostrander and (1. E. Lindskoo ( Ua^^aacUvsctfs Sta. Mrt. 
Jiulft. 397-S9S {1922), pp. 4 each ). — Summaries of (»i>servations at Amherst, 
Mass., on pressure, temperature, humidity, precipitation, wind, sunshine, cloudi- 
ness, and casual phenomena during January and Eel)runry, 1922, are presented. 
The data are briefly discuss(*il in general notes on the weather of each month. 

SOILS— FERTILIZEES. 

Soil conditions and plant grouth, E. J. IItsskm. {fjmilon (inO Ac/r Yoik: 
IjonymaiiH, (Jre(^i lir (‘o., 1921, Jf. cd., pp. A'n-\-Jf0(i pin. ;7, ////.s*. 30).- Tliis is the 
fourth edition of this work (E. S. U., 29. p. 512). This action marks the 
reinoYal of this Ixjok fniin tlie liieehemical series end the inauguration of a 
new series to be called (lie Uothanisted Monogmplis on Agricultural Science, 
of which tills i.s the tirsl. In addition to introductory and historical state- 
ments it contains ciiapters on soil e(»nditi<ais affecting plant growlh, the com- 
position of soil the (•()lloiilal laoperties of soil, the cariioii ami nitrogen cycles 
in tile soil, the biological condifi(»ns in tiie soil, tlie mieroorganic pojailation 
of the soil and its relaton to the growth of iplants, the soil in relation to 
plant growth, and soil analysis ami its interpretation. In addition a]>peiidixes 
are included on methods of soil analysis, amounts of various substances ab- 
sorbed from the soil by the common agricultural crops of England, and a 
selected Idldiography of papers on soil conditions and jdant growth. 

The importance of pliysical chemical studies of soils, 1). J. TTrssiNK 
[Vhetn. Wcdchl., IS (1921), Xo. 32, pp. 2'he author summarizes ids 

view’s relating to adsorption jilumomena, .soil ai'ids, and (‘liiunical stitiiration 
of soils, 'ria* degree of adsorption of .sods in bases is expresstsi by the 
S 

lormula V== XlOO, in Avhicli V is llie tk*gree of adsorption, S is the amount 

ot adsorjaively conihined bases, and T is the total amount of bases in the .soil 

It was foiiml in studies that the ilegrtv oi liaM‘ satin at ion of si>ils con- 
taining .so-called clay acids 1ms little influence on the hydrogen-. on concen- 
tration of the soil solution. On the other lianil, it is iiointed out that tlie 
saturation of soils containing vH>-ea!led humus aiiils <-;iu iiiarki'dfx inllneiice 
hydrogen-ion concentration, Wlaui tlie .saturation is low. ai»i)arciuly tlie 1>1I 
value of the soil solution is also low. A stmly of acid, neutral, and alkaline 
sand soils containing considerable humus showed a delinite nOatiem between 
the lime content of the humus, tlie degree of .saturation in bases, and the 
hydrogen-ion concentration . 

The origin of soil colloids and the reason for tlie existence of this state 
of matters, M. ^Vhitney {Science, n. .yc/*., 34 {1921), Xo. 1409, pp, 033-1)56 ). — * 
In this oontrihution from the Bureau of Soils, V. S. I). A., a highly technical 
discussion of the subject is presented. 

It is the author’s present vUwv that particles of matter derived from silicate 
rocks and (►ther soil-forming minerals when tliey apprtiach a iliameter of 0.0001 
mm. contain relatively so few molecules that tlie honiha rdiueiit of tiie wmter 
molecules in which the particle is iimnersed shatters tlie particle lieyond the 
ability of the molecules In the solid to hold togidher as a solid muss. Tlie atoms 
of calcium, magnesium, potassium, and tedium in the molecule of the silicate 
would go for the most part into true .solution, while the atoms of silicon, alu- 
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niinum, and iron would go chleliy into colloidal solution forming the basis of the 
colloidal matter or the ultra clay of the soil.” 

Adsorption by soil colloids, N. K. Gordon, R. C. Wiley, E. B. Stabky, A. L. 
Flenner, and D. C. IjIchtonwalner (/SWcticc, n. acr., 54 {1921), No. 14O6, pp. 
581, 582). — In a contribution from the University of Maryland, the preliminary 
results of stmlies on the adsorption of different salts by the gels of silica, iron, 
and aluminum are presented in tabular form. No conclusions are drawn. 

The importance of the formation of layers in clay and soil suspensions 
for mechanical analysis, E. Ungerer (Fuhling^s Landw. Ztg., 69 (1920), No. 
21-22, pp. 409-4^5). — Studies are report chI, the results of wliich are taken to 
indi(‘ate that since size and weight of particles are the factors governing the 
forniati(‘n of layers in suspensions, a simple means of reckoning the size of 
particles In line suspensions Is offered by the formation of such layers. 

Studies to explain the formation of layers in clay suspensions and its 
use in soil analysis [for determining particle sizes], E. Ungeuer (KoUoid- 
vlicm. lieihefte, 14 (192t), No. S~5, pp. Studies conducted at the Uni- 

versitj^ of Gottingen are reported which showed that the size and weight of the 
individual particles are factors governing the formation of layers or strata in 
clay snsiKmsions, and that each layer consists either wholly of particles of the 
same size or of groups of particles of the same size. 

Under tlie latter condition the individual layers showed marked variations 
in weight and size of particles. The turbid! t> l)otween tw^o layer surfaces w^as 
of uuifonn concent ratiou. Constant and uniform temperature was favorable 
to th<‘ proper formation of layers. Layers were formed in suspensions contain- 
ing electrolytes as well as in plain suspensions, although an Incn^ased content 
of electrolytes having a coagulating action inldbited tlielr formation. Indi- 
vidual lasers rose or fell at a uniform speed. From tljo data on six^ed of rise 
or fall the size of particles can be computed i>y Stokes law for each group of 
particles. 

Hygroscopicity of soil, 0. T. Mendes (Esoola Agr. Luiz de Quciroz,'' 
Piracicaha, Brazil, Bol. 6 (1920), pp. 20, pis. 4).—\ series of studies with red 
soil, natural held soil, washed sand, and different artificially prepared soils la 
reported. 

It was found that hygroscopicily in soil increase's with tinu* l)Ut not pro- 
portionally thereto, irregularities being attributed to temperature variations. 
Soils containing a high percentage of line (day particles, such as the red soil, 
fixed more hygroscopic water than other soils. Hygroscopicity increased as 
the pressure of stratification increased, l>ut not i)roportionally. It was directly 
proportional to tlie amcnint of exposed surface area of the soil and decreased 
as the depth of stratum increased. Hygroscopicity was found to Increase in 
poor soils as the contents of organic ir.atter, kaolin, and of siieli colloids as 
aluminum and ferric hydrates increased, hut not proportionally. 

It is concluded that the principal factor influencing hygroscopicity of soil 
is the surface area exposed directly or indirectly to tlie atmosphere. 

The classification of soil moisture, F. W. Parker (^oil iSai., 13 (1922) , 
No. 1, pp. 43-54. fig^- 4)- — In a contribution from the University of Wisconsin, 
studies are reported the results of which are taken to indicate that the soil 
does not render water Inactive as a solvent and the water therefore does not 
become unfree, as was found by Bouyoucos in previous studies (E. 8. R., 45, p. 
20). It is further concluded that the dilatometer method does not measure 
different forms of water In the soil, and that soils do not contain a consider- 
able percentage of water which does not act as a solvent. Evidence in sup- 
port of these conclusions is summarized in some detail. 
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The measurement of soil draina^^e, with an account of the Craibstone 

drain gauges, J. Hknduick {Highland and Agr. Sut\ S^cot. Trann., 5. ser., S3 
{1921) t pp» 56-79, figs, 6). — brief discussion of lysimeter studios In Great 
Britain is followed by a description of the relatively recent lysimeter installa- 
tions at the Craibstone farm of the University of Aberdeen in Scotland. In 
addition, the records obtained during 1019 and 1920 with this apparatus are 
suminarissed and compared with the results of similar studies at the Kotham- 
sted Experimental Station. 

The Craibstone gauges are three in nunil^er, ench being 0.(M)1 acre in area. 
Each gauge contains soil 40 in. in depth. The soil is of glacial origin, tends 
to be acid in reaction, and contains no calcium carbonate. It was found dur- 
ing 1919 and 1920 that the rate of drainage from the three lysimeters was not 
uniform, which is attributed to inequalities in the consolidation and character 
of the soils. It was noted that in .lanuary and February the drainage eitlier 
equaled or exceeded the rainfall. During the warmest montlis, even when 
there was considerable rainfall, tlie whole of tlie rainfall was reevaporated 
from the surface of the soil or transpired b.\ the crop grown upon it, and 
liracti(‘ally nothing escaped in the drainage. 

The chemical composition of tlie drainage water was (piito different from 
that at llothamsted, especially in the case of the bast-s. The loss of lime was 
small from this soil, but the losses of soda, i>otash, and magnesia were large. 
The loss of potash is taken to indicate a large available supply in liie soil. The 
chief acids lost in drainage were silicic, sulphuric, hydrochloric, and nitric 
acids. Practically the whole of the combined nitrogen which escape<l in the 
drainage was in the form of nitrate. Nothing more than traces of pho.sphate 
was ever found in the drainage water. 

The movement of saturated water \a|)or through quartz Hour, S. Ewing 
(/S'oil Sd.y IS {1922) y No. i, pp. 51-61 Jigs. 2). — In a conlrihudon from the Utah 
Experiment Station, theoretical and actual studies nrt‘ reported in an attempt 
to use the w’ell-knowii principles of m(‘chani(‘s to solve the problem of water 
vapor movement thr<iugh soils. Beginning with several assumptions an equa- 
tion is developed wdiich expresses the relatku) hetwetai the rate of ahsori)lioii 
and the depth of the soil. The results .show' that qualitativt ly the theory is in 
accord with the facts. 

Soil reaction, E. A. Fishkr (Ncf. Pwg. [London]. JO (1922), Vo. hV>. pp. 
408-425, figs. 3). — In a contribution from ihe I.eeds University, a general dis- 
cussion of the nature of soil fertility and the importance of soil reaction as a 
factor in soil fertility is i)resente(l. The different theories of soil acidity are 
reviewed and nietluKls of determining soil acidity (‘mimerate<l. Special atten- 
tion is drawn to the relation betw'een soil acidity and physico-chemical concep- 
tions of acidity, including hydrogen-ion concentration. 

Soil sourness — its meaning and signiHcauee, F. Hai{j>v {West Indian Jiuhy 
19 {1921) y No. 1, pp. 37-85). — This is a compilation of wdial are considered to 
be the main facts counetTed with the modern conception of soil sourness. True 
soil acidity and deficiency in calcium conjpounds are first discussetl as factors in 
soil sourness. Other factors dealt with are the toxicity of aluminum, iron, 
and manganese and the absence of adequate aeration. 

The nature of soil acidity in northeast India, P. II, Caupentek and C. R. 
Harleb {Indian Tea Assoc., iSci. Dept. Quart. Jour,, 1921, No. 3, pp. 121-144)- — 
Investigations into the specific nature of the soil acidity wdiich occurs under con- 
ditions prevailing in soils of the northeast India tea districts and of means 
of removing or inhibiting the action of such acidity are reported. 

The conclusion is drawn that soil acidity in the district is due chiefly to the 
presence of soluble ionic salts of aluminum, the amount of w^hicli is largely 
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influenced by the quantity of aluminum hydroxid present in the soil. The 
studies showed that the acidity of these soils can best be determined by a 
method which estimates the amount of alumina capable of easily entering the 
soil solution. The Hopkins method is suggested in this connection. The lime 
requirement methods at present employed were found to be unsatisfactory for 
giving a true representation of the soil acidity. 

Acidity due to aluminum >vas found to be overcome by potash, which re- 
moved it from the soil, or by lime and superphosphate, both of which fixed it in 
the soil. The degree of chemical hydration of the soil cjolloids, some of which 
are aluminum bodies, affected soil acidity. In this manner rainfall, cultivation, 
and drainage exerted an influence. 

It is concluded that potential acidity is largely measured by the amount of the 
easily soluble alumina, and that acidity is a factor of an Inverse order to soil 
fertility. It is also concluded that the type of acidity connected with nluminum 
hydroxid prevails in the Tropics or where laterization of slliclous aluminum 
minerals is taking place. 

A hihliography is Included. 

The relaUon of hydrogen-ion concentration in soils to their “ lime re- 
quirement,** H. W. Johnson (Hoil Ifici., IS (1922), No. 7 , pp. 7-22, figs. 9 ). — 
Studies conducted at the Iowa Exi)eriment Station with samples of 50 soils of 
widely varying types are reported. 

As a whole no relation was found between the lime requirement as deter- 
mined by the Veitch method and the hydrogen-ion concentration as measured by 
the hydrogen electrode. The Truog method of measuring the lime requirement 
gave results which were a combination of the Veitch lime requirement and the 
hydrogen-ion concentration. In soils of similar type there was a relation be- 
tween the apparent quantity of acids and the strength of the acids. Soil acidity 
in mineral soils is considered to be apparently due to weathering and leaching 
rather than to the accumulation of organic adds. Clay particles and organic 
matter are thought to act as buffers to.keep down the hydrogen-ion concentration. 

Ferrous sulphate treatment of soil as influencing the soil solution ob- 
tained by the Lipman pre.ssure method, O. B. Lipman (*S’Of7 ScL, tS {1922), 
No. 1, pp. 55, 56 ). — In a contribution from the California Experiment Station, 
studies are briefly reported the results of which indicate the .effectiveness 
of ferrous sulphate us a modifier of the composition of the soil solution. 
When added to orcliard soils, which were afterward sampled and subjected to 
the Lipman pressure method, it appeared to increase markedly the content of 
nonvolatile solids in the soil solution and to precipitate the dissolved organic 
matter therein. It is thought that the iron substitutes itself readily for the 
common bases calcium and potassium, and It seems for some reason to bring 
more phosphorus into solution. 

Ammonia, nitrate, and carbon dioxid formation in relation to the best 
mechanical soil condition, P. H. Cabpkntek and A. K. Bose {Indian Tea 
Assoc., ^ci. Dept. Quart. Jour., 1921, No. 3, pp. lOS-120 pis. 7). — Studies to 
determine at what soil moisture percentage ammonia formation and nitrate 
accumulation are most rapid and whether the soil optimum water content for 
these is related to that for the best mechanical condition in tea soils are 
reported. An endeavor was also made to correlate such factors with carbon 
dloxld formation. The tea soil used was a silty sand of sedimentary origin, 
deficient in organic matter, lime, phosphoric acid, and nitrogen, and of acid 
reaction. 

It wfis found that both hi^ and low soil moisture contents affect the forma- 
tion of ammonia in this soil to a very considerable degree. This was particu- 
larly noticeable with high water contents when the amount of ammonia formed 
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was reduced. While tbe formatioxi of ammonia was restricted at a low moisture 
content, the restriction of the activity of the micro-organisms causing ammonia 
formation was not so marked as that of the organisms bringing about nitrate 
formation, and the result was an accumulation of ammonia in the soil. When 
the moisture content of the soil approximated the mechanical optimum water 
content, the ammonia formed was rapidly converted into nitrates and only 
small quantities were found. This is taken to indicate that under such con- 
ditions the activity of tlie micro-organisms forming ammonia is the controlling 
factor in nitrate formation. It Is concluded that the water content of the 
soil found to be most suitjible for nitrate formation, if it lies between the 
high and low moisture content as found to control ammorda formation, must 
be the optimum water content also for ammonia formation, and perhaps is 
a truer Indication of tl)e optinnini water for ammonia formation than for 
nitrification. 

In studies of nitrate accumulation when both oil cake and calcium car- 
bonate were adde<l to tbe soil, it was found that in no instarue were nitrates 
formed in iin^re than small amounts. It was noted that at the highest moisture 
content the nitrates were diminished in amount as the time increased or else 
were practically absent. There was very little definite indication of an opti- 
mum water c‘ontent for nitrate accumulation, except that It lies above 11 and 
l)elow 21 per cent. When oil cake was used a definite optimum water content 
was obtained, which for this soil was approximately 14 per cent. In the 
very wet samples tiitrification was inhibited or denitrification proceeded as fast 
as the nitrates were formed. It is concluded that tbe optimum water content 
for the nitrifying bacteria can vary within wide limits, the upper limit of 
which has not been determined and tiie lower limit being approximately 14 
per cent. 

In the carl)on dioxid studios it was found that at a corlain water content, 
which is defined within fairly narrow limits, there is an oi»timura water 
<*ontent for carbon dioxid formation. The various samples of soil alone or 
mixed with oil <’ake showed about the same optimum water content, which 
is approximately 14 per cent and which is the same optimum water content 
for nitrate accumulation and the best mechanical condition of the soil. A 
correlation Ijetween these factors and the same optimum water content there- 
fore exists. 

In similar studies of another type of soil it was found that the optimum 
water content for rapidity of ammonia formation, nitrate accumulation, and 
carbon dioxid production was approximately 20 per cent, wliich is practically 
tbe same as tbe optimum for the be.st meidianical conditions. 

Transformation of organic matter in the soil, (1. Uostek {Alti R. Accdil, 
Georg, [Floretice], ,5. «cr., 18 No, 2, pp. -//7-6M). — A suuumiry is given of 

information and opinions from different sources on the biological and chemical 
processes involved in the decomposition and transformation of organic matter 
in soil. 

Toxic action of dead leaves on germination, A. LrMifciiE {Cornpt. Rend. 
Acad. Sci, [Paris], 172 {1921), No, pp, Studies are reiiorted in 

which it was found that maceration of dead leaves in rain water immediately 
after their fall produced a liquid which is neutral in reaction, has reducing 
properties, and includes phenols. This liquid completely prevented the germi- 
nation of grain. After removing the first solution, a second and less concen- 
trated solution was obtained with rain water, which had the same inhibiting 
influence on the germination of grain. 

Organic debrig submitted to natural processes of decomposition as they 
occur in soil showed that the first modification was effected by microorganisms, 
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the most important of which is a bacillus of the coli species. After three 
months* fermentation u reddish-brown liquid was extracted which was difficult 
to filter and absorbed oxygen from the air. It had marked reducing properties 
and inhibited the germination of grain. 

These results led to the conclusion that the action of these materials on 
germination is due to the fact that the solutions formed of certain of their con- 
stituents by rain water absorb oxygen from the soii at such a rate as to deprive 
plants of the amounts necessary in germination. 

Presence of arsenic as a normal element In vegetable soils, F. ItKicHEKT 
and It. A. Tketxkr {An. Asoc. Quim. Argentina, 9 {1921), No. 42, pp. 89-95 ). — 
Analyses of samples of 20 soils from different parts of Argentina are reported 
and discussed. All of these soils but one ivere found to contain arsenic, the 
amounts varying from 0.1 to 2.25 mg. per 100 gm. of soil. No relation was 
established between the arsenic content and the chemical composition of these 
soils. The surface soils contained the most ai senic, and the content diminished 
with the depth. 

Automatic registering method for mechanical soil analysis, S. Od^.n {Bui. 
Oeol. Inst. Univ. Upsala, 16 (1918-19), pp. 15-64, pl- h 1^** ohs. in Chem. 
Abs., 15 {1921), No. 10, pp. 1590, 1591). — In a contribution from the University 
of Upsala, Sweden, the theory of the method and apparatus noted below is 
presented. 

An automatic registering apparatus for mechanical soil analyses and 
experiments therewith, S. Oi)1i:n {Interna tl. Mitt. BoOenk., 9 {1920), No. 5-6, 
pp. SOl- 342 , pis. 10, figs. 11). — ^Tho author describes in some detail an apparatus 
developed at the University of Upsala, Sweden, for the automatic measurement 
and registration of the rate and amount of accumulation of particles of different 
sizes in the process of mechanical analysis of soils by sedimentation. It is 
thought that the main advantage of this apparatus over others lies partly in 
the elimination of disturbing influences, and partly in that it permits measure- 
ment and registration of the amount and distribution of particles as small 
ae 0.1 /* during longer periods of time with u minimum of trouble and tedium. 

A number of experiments with Swedish soils and clays are briefly described 
to indicate the manner of operation and effectiveness of the apparatus. 
Preliminary treatment of soil samples for mechanical analysis, S. DofcN 
(Bui. Geol. Inst. Univ. Upsala, 16 (1918-19), pp. 125-134, S, fig. I).— Studies 
with clay soils containing practically no humus are reported in which different 
methods of preliminary treatment of soil samples for mechanical analysis were 
tested. 

The so-called normal method was found to be the best for this purpose. 
In this method the sample is brushed with a stiff brush when in distilled 
water, after which the larger particles are removed by sedimentation or by a 
centrifuge, and the material is brushed again. Enough ammonia is added to 
give a 0.01 normal solution, and the whole is machine mixed for 24 hours. The 
ammonia is effective in breaking up the coarser aggregates, especially in soils 
containing calcium salts and in clay soils containing sodium, potassium, and 
mapiesium chlorids. Grinding in a mortar and boiling were found to be in- 
advisable. 

Soil survey of Mahaska County, Iowa, E. C. Hall and J. A. Elwell ( 17. B, 
Dept, Agr,, Adv. Sheets, Field Oper, Bur, Soils, 1919, pp, 40 , fig, t, map 1 ), — 
This survey, made in cooperation with the Iowa Experiment Station, deals 
with the soils of an area of 363,520 acres in southeastern Iowa. The surface 
of the area is that of a rolling plain. The natural drainage system of the 
county is said to he well developed. The soils are of glacial and loesslal 
origin. Including riverwash. 23 soil types of 17 series are mapped, of which 
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*the Clinton, Tama, and Grundy silt loams cover 33.4, 22.4, and 20.3 per cent 
of the area, respectively. 

Soil survey of Sabine Parish, La., E. H. Smies et al. {U. S. Dept. Apr., 
Adv. Sheets Field Oper. Bur. Soils, Jtfld, pp. 62, pis. 2, fig. 1, map 1 ). — ^This 
survey, made in cooperation with the Louisiana Experiment Stations, deals 
with the soils of an area of 641,280 acres lying within the Coastal Plain on 
the western boundary of Louisiana. The topography is for the most part 
gently rolling to rolling. Most of the upland is said to have adequate surface 
drainage. 

The soils are of sedimentai*y and alluvial origin, and include uplands, first 
bottoms, and second bottoms. Twenty-seven soil types of 36 series are uuipj>ed, 
of whi(?h the Susquehanna very fine siindy loam covers 41.4 per cent of the area. 

Soil survey of Moore County, N. C., U. C. .Iurnhy et ae. {IJ. S. Dept. Ayr.. 
Adv. Sheets, Field Oper. Bur. Soils, 1919, pp. Jflf, fig. 1, map 1). — This survey, 
made in cooperation with the North Carolina Department of Agriculture, deals 
with the soils of an an^a of 412,160 acres lying within both the Piedmont 
Plateau and Coastal IMain proviuc*es in south -central North Carolina. The 
topography ranges from level to rolling and steep. With the exception of 
areas of swamp and some of the first bottoms, the county is said to he well 
drained. 

The soils are prevailingly light in color, ranging from light gray or yel- 
lowish gray to red, and art' said to be dominantly low in organic matter. A 
noticeable and gc^neral characteristic of these soils is the absence of free car- 
bonates and generally acid character. Light sandy soils i)revail in the southern 
half of the county and the heavier soils In the liorthern part. Including swamp, 
23 soil types of 13 series are mapped, of which the Norfolk sand and Hoffman 
sandy loam cover 28.3 and 19.1 per cent of the area, respectively. 

Studies in West Indian soils. — ^1. The soils of Dominica, their genesis 
and fertility considered in relation to reaction, F. IIakdy {M eat Indian Bui., 
19 {1921), No. 1, pp. 86-12S, pi. 1 ). — These studios indicate that the soils of the 
island of Dominica have been derived from volcanic rocks which so far as is 
known consist chiefly of hypersthene andesite and its fragmental equivalents. 
Grains of minerals such ns jilagioclase feldspars and ferromagnesium have been 
identified in these soils. The soils are grouped in accordance with variations in 
rainfall and dlttereuces in topography into three groups, namely, soils of the 
central uplands, sidls of the windward coastal belt, and soils of the leeward 
coastal belt, 

Chemical studies of these soils showed that laterlzation, due mainly to ex- 
cessive leaching, has apparently gone on to a considerable extent in the wetter 
districts of Dominica. The central uplands soils are markedly acid in reaction, 
while the leeward soils are approximately neutral. The windward soils are 
somewhat intermediate in type. The cultivated soils of the leeward coastal belt 
are said to be highly fertile for the growdh t»f cacao and limes. The upland 
soils support a luxurious forest vegetation, which is taken to indicate an ap- 
parent high degree of fertility. 

Soils, L, A. Hknke {Hawaii Univ., Col. Appl. Sci., Dept Agr. Ann. Rpt., S 
\J920), pp. 29-^1 ). — Physical and chemical analyses of samples of typical soils 
from the farm of the University of Haw^aii are presented. 

The distribution of the most importaut agricultural soils in Germany, 
P. Kbische {Die VerteUung der Laudu'irtschaftlichcn Haupthodenarten im 
Deutschen Heiche, Berlin: Franz W under, 1921, pp. 78, pis. 21 ). — ^This is a 
general survey of the agricultural soils of Germany and is accompanied by a 
series of maps showing the location and distribution of the prevailing soil 
types. The survey shows that there are 7 great areas of prevailingly heavy 
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soils in Germany, 14 great areas of prevailingly light soils, and 0 great moor 
areas. It is stated that the soils of Germany may in general be considered as 
deficient in nitrogen. The light soils also are said to be generally deficient in 
nutritive constituents, especially the sand areas of north Germany and the moor 
areas. 

The soils and water supply of the Marint district west of Alexandria, 

W. F. Hume and F. Hughes (Cairo: Egypt Min. Finance, 1921, pp. 

12i - — ^Tlils report deals with the soils and underground waters of the district of 
(‘astern Mariut, which is bounded on the north by the Mediterranean Sea and 
extends westward from Lake Mareotis to an ill-defined boundary in the 
neighborhood of El’Alamein. It incliidos studies of tlie physical and chemical 
composition of the soils and of the water. * ^ 

The district appears to be a region of alternating ridges and depressions. 
The ridges are dunes composed of enlcareous sand, 4^he surfaces of which be- 
<*onie solid limestone under the influence of evapora'finn. Owing to the activity 
of the wind the dune material has hi^en spreiid faf over the land, producing 
a marked uniformity of the s<ill throughout the greater part of the artni. The 
clayey calcareous samls so produced are said to be 30 meters (98 ft.) thick in 
the uplands. The moisture content of the soil was found to increase rapidly 
with the depth. Examination of a large series of wells showed that water 
occurs almost invariably at a depth below the surface which agrt*cs approxi- 
mately with the height of the hitter nl)o\e sea level. In studies of the w^ater 
it was found tluit the quality decreased from east to west. The same de<?roase 
occurred tow^ard the Lake ]\ran?otis area, where it is not closely hounded by 
steep dune ridges. Within the lake influence (he underground water, w’herever 
examined, was absolute brine. The best water was found close to the seashore 
and on the eastern and southern slopes on certain depressions. 

It was found that a marked line of dejuarcation exfses between the Mariut 
soils and those of l^uke Mareotis, th(‘ change taking place below zero level. 
Above this level the ground is cultlvalde, while below it the soils are intensely 
salty and the water which lies close to the snrtace is practically brine. 

A report by H. M. Heald is included on the dry-farming operations at the 
Bahlg Experimental Station covering two seasons. The soils varied from a 
light calcareous loam to one containing more clay, (hiltivnting by steam tackle 
was found ver>’ unsatisfactory on account of the >vater supply, and tractors 
are recommended for this work. It Is concluded that the calcareous sandy soil 
of the area can he successfully cultivated in some form whenever water is 
brought to it. Cultivation of the uplands by dry farming methods Is not likely 
to be successful, owing to the extremely variable nature of the rainfall. The 
main possible method of extending the cultivation appears to be through the 
sinking of wells. 

[Soils] (Kentucky Bta. Rpt. 1920, pt. 1, pp. 2t, 22 ). — Studies of the avail- 
ability of plant nutrients in soils as determined by digestion In dilute solu- 
tions of nitric acid have shown that the digestion of a large numl>er of soils 
for 5 minutes in n/ 5 nitric acid brings into solution as much phosphorus and 
calcium as the customary 5-hour digestion wdth the same strength of solvent 
and nearly ns much potassium, but does not appreciably influence the silicates. 
With some soils appreciably more phosphorus was dissolved by the shorter 
digestion than by the longer one. A small number of soils which had been in 
tobacco for two years in succession showed an appreciable diminution of easily 
soluble potassium by this method. 

Pot experiments, comprising 126 pots, with soy beans, alfalfa, sweet clover, 
and oats on six types of soil, to test the effect of calcium compounds on plaht 
growth in different soils, are said to have caused an Increase of ash and caL 
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• cium content of the plants regardless of any increase in growth, although this 
was not true of the seed. 

Tobacco soil investigation, H. A. Freeman (Canada Kxpt. Farms, Tobacco 
Div, Interim Rpt., 192 J, p. 9 ). — It has been found that the best hue-cured tobacco 
soils are those having at least 80 per cent of sand, of which at least 40 per 
cent is medium sand, from 5 to 15 per cent silt, and from 1 to 8 per cent clay. 
The best soils for White Hurley are the gravel and sand loams to loams con- 
taining from 50 to 70 per c*ent of sand, 10 to 20 per cent of silt, and 8 to 20 
per cent of clay. The best soils for cigar toba(*cos are the sands and fine sands 
to fine sandy loams. Chemically, the fiue-mred tohaccr) soils are said to be the 
most deficient in plant nutrients and respond very well to commercial fer- 
tilizers. The White Hurley soils studied require an abundance of manure, rota- 
tions, acid phosphate, antf ^tash. The cigar tobacco soils investigated require 
abundant manure, rotations, and complete fertilizers. 

Orchard soil management and fertilization, (). IM, Mrmuis and U. Lauskn 
(Wanfiinffton Sta, Pop. Put’ 121 (1921), pp. 2.1, fitja. 2). — P(q)ular information is 
given on the management of orchard soils, based on investigational work in 
orchard soil improvement l)eing condnctcd in (fiielnn ronnty, Wash., under the 
direction of the station. 

Analyses of representative <»rchard soil typos nf the county are report^'d and 
discussed, it being shown that each soil contains an abundance of phosphoric 
acid and jxitash and what is considered to he a good supply of nitrogen. 

The expiTiinents on the fertilization of orchard soils gave good results from 
the use of nitrogenous fertilizers on soils whi(’h had been clean-cultivated for 
a numlHT of years and on which tlie trees lacked in vigor and productiveness. 
No pronounced results were obtained from the use of nitrogenous fertilizers 
tui soils which had been successfully cover-<Topped for more than three years. 
No benefits were obtained from the use of phosphalic or potassic fertilizers, 
either singly or combined with nitrogen. Ihirnyard manure was heiaUicial on 
both clean-cultivated and cover-cropped soils, esp(‘cially on hard, compact soils 
of low moisture absorptive power. Fall use of fertilizers was more frc^quently 
successful than spring use. 

It is concluded tliat iniinediate results may he secured on the.se .soils by the 
use of readily a>ailahle nitrogenous fertilizers. 

Experiments in soil treatment in the Eiiteri»rise district, .sowtliern 
Rhodesia, H. H. Christian (Rhodv-s'ia four., fH (1921), .Vr>. ff, pp. 
pi, 1 ), — Experiments <»n the treatment of a long stri]> of light red land of about 
1,2(X) acres in extent in southern Rhodesia are reportc'd. l^ie area lies between 
the l^mwindzi River and anotlu'r .small stream. The soil varies from 20 ft in 
depth at the river hanks to 50 ft. at the highest point lietweon the two streams, 
and is remarkably uniform in quality throughout 

The test crop iiswl for the various soil treatments was maize. The soil was 
well drained, and chemical analjws indicated that it contains very little 
humus, is markedly deficient in nitrogen, phosphoric acid, and Ihne, but 
contains a good average supply of jwitasb. 

When treated with lime alone the acidity was corrected in jiroportion to 
the quantity of lime applied, but the subsequent crop was not noticcmbly 
influenced owing to the lack of Immiis and of available phosphoric acid. 
Treatment with phosphutlc fertilizers, including sujierphosphute, bone meal, 
and phosphatic guano, had no marked eftect. which is attributed mainly to a 
deficiency in humus and nitrogen and to a lesser extent to acidity. In treat- 
ment with leguminous gi*een manure alone in which velvet beans were u.sed the 
effect on subsequent orqf> returns was not marked, which is attributed to a 
deficiency in phosphoric acid. No great effect resulted from treatment with 
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wood ash alone owing mainly to a deficiency of humus and nitrogen, although 
the results were better than when phosphatic fertilizers were used alone. 

When leguminous gi’cen manures and wood ash were used together the effect 
was very marked. The effect of treatment with kraal manure was also marked, 
but not lasting. 

Fertilizer experiments (Landw, Jahrh., 51 {19t8)\ ErgdnzungHh, i, pp, 
6-151). — This portion of this report brings together a large amount of statistical 
data on fertilizer exi)eriments and the results of studies on the action of 
different artificial fertilizers and animal and vegetable manures. 

Fertilizer experiment with hot composted stable manure, Bornemann 
{Mitt. Deut. Landtv. GcseTl., Slf (1922), No. 3, pp. 38-41 )- — Experiments to deter- 
mine the value of so-called hot composted stable manure and hot composted 
green manure as compared with ordinary stable manure and straw manure 
for potatoes are reported. 

The utilization of the nitrogen from the hot composted stable manure was 
much greater than from ordinary manure. Both the composted stable and 
green manures produced considerably higher yields than the ordinary manures. 

Conservation of liquid manure with w^aste gypsum, (). Nolte {Mitt. Dcut. 
Landiv. Gesell., 37 (1922), No. 3, pp. 41* 4$)- — Laboratory and plat experiments 
are reported on the value of gypsum for the conservation of the ammonia of 
liquid manure. It was found that the gypsum had little action on the ammonia 
of liquid manure, and cropping experiments with sugar beets showed that the 
untreated liquid manure gave as good results as the treated. It is concluded 
that gypsum is not a practical preservative for Ihiiiid manure. 

The injurious action of straw fertilization and its prevention, O. Kahn 
{Zt9chr, Tech. Biol., 7 (1919), No. 3-4* pp. 172-186). — Studies are reported which 
showed that in normal agricultural soils the easily assimilable carbon is in mini- 
mum, therefore permitting the accumulation of ammonia and nitrates. When 
straw or other plant matter low in nitrogen was added, there was a marked 
increase in soil microorganisms resulting in the nitrogen content becoming in 
minimum. This condition rn^rsisteii until all of the easily dccomiK^sable carbon 
compounds were destroyed. It is thought that the condition of nitrogen being 
ill niinimuni occurs more easily and lasts longer in soils dbflcient in nitrogen 
than in soils rich therein. While this condition exists no nitrogen can he ab- 
sorbed by plants. 

It is concluded that when stable manure is used on soil in the ordinary man- 
ner a nitrogen minimum need not be* feared, since the content of easily available 
nitrogen of the manure* together with the soluble nitrogen comjwunds of the 
soil are sufllcie^nt to satisfy the demands of the straw destroying organisms. 
The^ end products of the anaerobic decomposition of straw were found to be a 
good source of <*arbon for many^aere>bes and proliably also feir denitrifying 
bacteria. 

An injury of seedlings by toxic substances resulting from the decomimsition 
of organic substances poor in nitrogen is considered to be improbable under the 
ordinary conditions existing in agricultural soils. 4 

A comparative study of the value of nitrate of soda, leguminous green 
manures, and stable manure in cylinder experiments, 1907—1010, J. G. 
liiPMAN and A. W. Blair (Jour. Agr. 8ci. [England], 11 {1921)* No. S* pp. 
323-336* pi 8 . 2, fig. 1). — In a contribution from the New Jersey Experiment 
Stations, comparative studies by means of cylinder experiments, covering a 
period of 13 years, of the nitrogen of sodium nitrate, stable manure, and legu- 
minous green manure crops on eight soil types are reported. 

Throe hundred and twenty cylinders were used, making it possible to run 
a 4-year rotation on the eight types of soil with five different treatments for 
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• each type. The treatments Included (series 1) no fertilizer, (series 2) mineral 
fertilizers only, (series 3) mineral fertilizers and leguminous green manure 
crops, and (series 4) mineral fertilizers and stable manure. All cylinders re- 
ceived liberal applications of ground limestone every five years. The rotation 
consisted of rye, corn, potatoes, and oats, all grown every year on the eight soils. 

Under all the treatments the largest crops were obtained during the first two 
or three years of the period. From the point of maximum yield, which in most 
cases occurred within the first three years, there was a gradual decline in yields, 
both of total dry matter and total nitrogen. This decline, however, was not 
without some exceptions. Without exception tin* average yields for the 13 years 
were less than the average for the first seven years. Of the eight types of soil 
used, Quinton sandy loam consistently gave the largest crops and the largest 
nitrogen return, followed closely by l*eun loam. Norfolk sand likewise consist- 
eritly gave the lowest returns. Windsor sand showed a remarkable response to 
the green inamire treatment. 

or the five different treatments the green manure series gave the highest 
average returns on all the soils, although in a few cases scattered through the 
13 years, and for the majority of the soil typos during the first two years, the 
sodium nitrate scries gave the largest yiehl. In a very few cases the yield 
on the stable manure scries exceeded that of the green manure series. The 
average yield of the nitrate series stood between the green manure and stable 
manure series. 

Theses results are taken to indicate that for a period of 13 years nitrogen sup- 
plied by leguminous green manure crops, grown between the main crops of the 
rotation, was more effective in crop pnMluction than 15 tons of manure every 
two years, while at the same time tlu* nitrogen content of the soil of the green 
manure series was maintained for a period of five >ears at least on a level with 
that of the stable manure series. 

It was also slRWvn that the green manure series yielded larger crops than the 
sodium nitrate series and at the same time maintained the nitrogen content of 
the m)ils at a higher level. It is pointed out that it may be i)t)SRible to maintain 
crop yields at a rather high level even when the total nitrogen content of the 
soil is not kept at tfiiite so high a h‘vei as was found in (he original soil. Under 
such conditions, however, a constant turnover of rea<lily available nitrogen is 
necessary. 

Comparative action of ordinary ammonium sulphate and the double 
sulphate of ainnionium and sodium (Nta. Ayron. FiniHtf^rc rt Lnh, Dept, Bui., 
J917-18, pp. 49-50). — Pot and field experiments with clovta* and potatoes are 
rei>orteil which showed that sexlium ammonium sulphate is toxic to clover. 
Ammonium sulphate is an active fertilizer for clover wdien applied after the 
clover is w^ell developed, hut when applied to ^clover at the time of seeding it has 
a toxic effect and prevents germination. The sodium ammonium sulphate had 
the same but a less marked toxic effect Avheii applied at the time of seeding. 
It Is concluded that the toxicity of ammonium sulphate for clover depends upon 
the stage of developn^ipit, it being greatest when applivnl at the time of seeding 
and disappearing when the plant is 0.15 meter (about 0 in.) high. 

No evidence ivas obtained that sodium sulphate is toxic to potatoes. It is 
concluded that the toxicity of sodium sulphate to plants is very feeble, and that 
when mixed with ammonium sulphate It will neither markedly injure plants nor 
reduce the fertilizing value of ammonium sulphate when used according to 
ordinary agricultural practice. < 

The transformation of ammonium carbonate with gypsum, B. Neumann 
iZtaohr, Angcw, Chem,, 84 (1921), Nos. 68. Aufsatz., pp. 441, 442; 69, Aufsats., 
pp. 445-447, figs. 5 ). — Studies on the manufacture of ammonium sulphate by the 
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decomposition of ammonium carbonate solutions with gypsum are reported. 
Solutions of ammonium carbonate of from one-fourth to four times normal and 
gypsum of varying degrees of hydration, burned gypsum, and almost pure 
gypsum were used. 

It was found that the transformation took place rapidly, although equilibrium 
was not reached until after from 15 to 20 hours. The yield of ammonium sul- 
phate increased with the concentration of the ammonium carbonate solution. 
That the yield did not roach the theoretical amount Is attributed to double salt 
formation. The yield was 85 per cent with dihydrated gypsum and with the 
half hydrated and bunied gypsum 92 per cent. Heating to a maximum of 
38® C. Increased the yield wdiere dihydrated gypsum was used up to 86 per 
cent. The transformation was not uniform where the burned gypsum was 
used. With a natural anhydrite containing about 98 per cent of gypsum, about 
the same results were obtained as with the half hydratcxl gypsum and much 
better results than with the dihydrate. 

Recent nitrogen salts and their fertilizer action, Enoels {Afitt. Ver. Ford. 
Afoorkult Deut. Reich(\ S9 {1921), Nos. 23, pp. 4U-429; 2^, pp. A 

brief description is given qf the manufa(*ture, comt)osition, action, and general 
properties of some of the more recent nitrogenous fertilizers, including lime 
nitrogen, nitrogen lime, calcium nitrate, ammonium nitrate, potassium amiiio- 
niuin nitrate, sodium ammonium nitrate, ammonium bicarbonate, nnmioniuin 
sulphate nitrate, gj^psum aimnoniiim nitrate, urea, nitrate, and urea super- 
phosphate. 

The nitrogen requirement of Switzerland and the technical processes for 
production of nitrogenous fertilizers, O. Nydkcjoeu (^^chivei::. Chem. Ztg,, 
1921, Nos. 6, pp. eiS7; H, pp. 89-94; 9, pp. 101-104).— The llahor, cyanamid, 
and arc processes of nitrogen fixation are discussed and compared. It is con- 
clmle<l that the electric arc process is the best suited to Swiss conditions. 

The Bucher process for the fixation of nitrogen, M. DbK. Thompson 
{Chem. and MetalJ. Eng in.. 26 (1922), No. 3, pp. 124-127, figs. 2). — An account 
is given of small- and large-scale experiments in the ])roduction of sodium 
cyanid from soda asli, carbon, and iron, and the results are compared with 
those of other investigators. 

It was found that the finer the particles of iron and carbon uwd, the higher 
is the conversion of the sodium to c*,>anid form. Tin* highest results were ob- 
tained with those forms of carbon that had very little ash, such as petroleum 
coke, lamp black, graphite, gas carbon, and charcoal. Coke with 10 per cent 
ash gave very i>oor results. The important result of the small-scale experi- 
ments was that the best conversion with iron flour was about 00 per cent. 
With iron scale as high as 76 per cent was obtained, both at the expense of 
very long milling. With precipitated iron oxid, which was reduced to finely 
divided iron in the furnace, 90 per cent conversion was reached. Details of 
furnace design are discussed. 

Investigation with a mixture of Thomas meal and ammonium sulphate 
(Thomas ammonium calcium phosphate), K. Haseli^ff {FiihUng's iJindw. 
Ztg., 69 (1920), No. 21-22, pp. 401-409). — Storage experiments with so-called 
Thomas ammonium calcium phosphate, a mixture of Tltomas meal and am- 
monium sulphate, showed that under ordinary conditions of dry storage there' 
is no appreciable loss of nitrogen. Pot experiments with different crops and on 
different soils showe<l that the mixture in general gave as good results as 
Thomas meal and ammonium sulphate used separately. 

Khenania phosphate and its fertilizer action, F. Wibiske (Mitt. Deut. 
handw. Geselhy 36 (1921), No. 47, pp. 667-669). — Experiments on soils of varying 
basicity to determine the fertilizing value of Bhenania phosphate for oats. 
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rye grrass, white mustard, rape, peas, bush beans, and vetch as compared 
with Thomas phosphate, superphosphate, and raw rock phosphate are reported. 

Rhenania phosphate is a product of the fusion of finely ground raw 
rock phosphate with lime and phonolite and contains approximately 2.5 per 
cent of potash and from 25 to HO per (^nt of lime. It showed about the same 
citrate solubility as Thomas phosphate. In about half of the cases these 
two gave practically the same fertilizing results. In the remaining cases the 
Rhenania phosphate gave superior results, as evidenc('d by higher yields and 
greater phosphoric acid assimilation. The utilization of the phosphoric acid 
of the Rhenania phosphate by crops corresponded approximately to its solubility 
in 2 per cent citric acid. 

It was noted that the early growth of croi>s was especially improved by 
Rhenania pho^hate. This is taken to indicate that at least a part of its 
I>hosphoric acid is in very available form. Apparently this fertilizer gave 
better results on the more basic soils. 

Studies on the phosphoric acid requirements of soils, Sc HNKinEv rND 
(Mitt. Dent, iMntlw, OcselU ^7 {1022). Ao. Jf, pp. 56, .57).— Experiments with 
barley, potatoes, and sugar beets in six different ♦localities in Oennany. to 
determine the influence of phosphoric acid fertilization on soils whieh had 
previously received more or less i»rolonged stable manure tr(‘atinent or regular 
fertilization with phosphoric add, showed that the increases in yield due to 
phosphoric acid were in most <‘ases very small. It is recommended that on 
such soils only sufficient phosphoric acid applied to maintain the supply, 
and heavy phosphoric acid fertilization is considered unnecessary and wasteful. 

Acid calcium carbonate as a regulator of soil transformations, K . Ha- 
MANN and H. Junk {Deut. handtr. Prensc. 48 (1021). Xo. 82, pp. 612, 612).-- 
Experiments are reported the results of which are taken to intUcate that car« 
honic acid has a strong de<‘omposing action on soil silicates, especially the 
colloidal aili(*ates, and that the weathering of soil by free carbon dioxid tends 
to Impoverish it in the most important mineral constituents. It is further 
concluded that the acid carlmnate salts, such as calcium bicarbonate, by their 
ImfTer action, tend to prevent or de<Tease the decomiwsition of the colloidal 
silicates in soil by carbon dioxid and the resulting leaching out of valuable 
basic materials such as potash. 

Gypsum in South Australia, H. L. Jack {So. Ansi. Geol, Survey Bui. 8 
{1921), pp. 83-118, pi. 1. fiys. 6*). — This report describes the gypsum deposits of 
South Australia and gives data on production and u.se. 

It is stated that gypsum occurs in five main types in Australia, which include 
lock gjT38U!ii, granular and .scattered crystalline material, seed gj^psum, flour 
gypsum, and crystals of gypsum of very high purity. The gypsum deposits 
are very widely distributed throughout South Australia, and many are of 
^clal size and purity. The material is said to occur in such quantities and 
can be so cheaply mined that the governing factor, aside from quality, is trans- 
l)ortation from deposit to market. 

An outline of the uses of lime, M. E. Hot.mks {Chcni, and Mcfall. Euyin.. 26 
{1922), No. 7, pp. 294-399, ftp. 1). — The essential feature of this jmper consists in 
ft graphic outline of the construction, agricultural, and chemical uses of lime. 

' The need for lime and how to meet It, I, II, B. H. Bedell {Jour. Min. Apr. 
[London], 28 (1921), Nos. 3, pp. 209-296; 28 (1922). No. 10, pp. 869-880).— In 
the first article general information is given on the sources and use of lime on 
the soils of England. In part 2 a description is given of the principal features 
of the larger and permanent limestone grinding plants, and some particulars 
of lime-kiln construction and the process of lime burning are outlined. 
104aiS--^22 8 
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The oxidation of sulphur bj soil microorganisms, I, J. G« LipiiIAN, S. A.' 
Waksman, and J. S. Joffb (Soil fifot,, 12 (1921), No, 6, pp, ^75-459). —Studies 
conducted at the New Jersey Experiment Stations are reported dealing mainly 
with an organism which oxidizes sulphur very rapidly. The methods used 
in the isolation of the organism are described, and an interpretation is given 
of these studies in terms of the changes produced by it in pure cultures. 

From a study of the course of sulphur oxidation by the sulphur*o^dlzing 
bacterium, it is concluded that In the presence of an excess of sulphur the pure 
cultures of the organism will convert at least from 86 to 94 per cent of the 
insoluble phosphate in tricalcium phosphate into water-soluble phosphate in a 
period of about 15 clays under proper experimental conditions. After the fif- 
teenth day it was found that the phosphate concentration in the solution reached 
an equilibrium, and the further oxidation of the excess of sulphur in the me- 
dium led to the accumulation of free sulphuric acid. This acted upon the 
soluble calcium phosphates, transforming them into i)hosphoric acid and both 
soluble and insoluble sulphates. The pH value of the medium gradually 
decreased and the titration acidity increased, accompanied by an increase In 
total sulphates. In 120 days the culture was found to be equivalent to 0.68 n 
acid. 

The organism was grown on a medium for a period of eight months, but 
on consecutive transfer it was observed that it required a longer period of 
time to bring the reaction to the same point as indicated above. These studies 
indicated a definite deterioration of the sulphur-oxidizing capacity of the or- 
ganism on continued cultivation in artificial liquid culture media. 

Studies on the influence of Initial reaction upon the growth of the organism 
showed that the reaction of the medium properly buffered and ranging from 
pH =2.8 to 2 gave the best growth, accompanied by a greater oxidation of 
sulphur as indicated by the range in pH and production of soluble sulphates. 
A reaction corresponding to the pH value of 5.6 and more was unfavorable for 
the development of the organism, while a reaction corresponding to a pH be- 
tween these limits allowed a development of the organisms but apparently 
required a gi’eater period of time for action. 

These results are taken to indicate that the organism has its optimum con- 
ditions within the limits of reaction, roughly defined between pH—3 and 2. 
The growth is especially checked by the presence of an excess of insoluble 
alkaline calcium salts. 

The sulphur oxidizing organism Thiol)o.cillu8 thiooanklana is described as a 
short rod, with round edges, almost spherical, with a tendency to occur In pairs. 
It is less than 1 micron long and is about 0.5 micron in diameter. It is auto- 
trophic, deriving its carbon from the carbon dioxid of the atmosphere and its 
energy from the oxidation of sulphur and thiosulphate. The pres^ce of 
organic material is not injurious to its growth, and it can use ammonium salts 
and nitrates as sources of nitrogen. 

Fertilization with sulphur, Geblach (Mitt, Dent, Landio. Oesell,, S6 (1921), 
No, 52, pp, The results of three series of experiments on the fer- 

tilizing value of sulphur for oats and carrots on different soils are briefly re- 
ported, showing that the influence of sulphur on the yield was very small. The 
yield of oats was increased slightly on light sand soil and was i^lghtly <le- 
creased on heavy loam soil. It is concluded that further studies of the subject 
are necessary to explain the favorable results obtained by certain investiga- 
tors, and the use of lucem for this purpose is recommended. 

The composition and a^ricultaral use of ashes of quebracho Colorado 
and of wheat bran, P. Laykniu (CefUzaa 4e Quehracho ColariBdo y de 
Buenos Aires: Mm. Apr, Nac., Dir, Lai. e Invest Apr, Ganaderas, 1929^ pp, 
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•Analyses of typical samples of the ashes of quebracho bark arc reported and 
discussed. These indicate in one case a lime content of about 54 per cent and 
a i>otash content of 1.43 per cent. Another sample showed 1.98 per cent of 
potash and 2.41 per cent of lime soluble in water and 35 per cent of lime and 
1.09 per cent of phosphoric acid soluble in acid. This material is considered 
to be of value mainly as a lime fertilizer, and its use in jimoiintsi of from 3 to 
4 tons per hectare (1.2 to 1.6 tons per acre) on clay and heavy black soils is 
recommended. 

Analyses of bran and bran ashes are also discussed. It was found that the 
combustion of bran yields from 5.78 to 7 per cent of ashes. These ashes con- 
tain about 4.98 per cent of lime, 11.8 per cent of muj;?nesia, 18.08 per cent of 
potash, and 35.1 per cent of phosphoric acid. 

Inspection of fertilizers, It. V. Mayo {Impcccion dc Ahonos, Jn forme Aiinal, 
I920-2J, iSan Juan: Porto Rico Dept, Apr. y Tralmjo, 1921, pp. 17), — Tliis 
contains the text of the fertilizer inspection law of Porto Rico, and presents 
the results of actual and guarantee<i analyses of 137 samples of fertilizers and 
fertilizer materials collected for irispecihm during? the fiscal year 1929- 21. 

AGEICITLTURAL BOTANY. 

An introduction to cytology, L. \V. Shakp (Ar?r York and hondim: MvGrav^- 
Hill Book Vo., Inc., 1921, pp. A’//i+-}52, figff. J5.9). — This book has been prepared 
chiefly for the purpo.se of giving a ready acquaintance with the literature and 
problems of cytology, rh'aling mainly with tlie structural aspects of the subject, 
the work alms to make the prerecpiisite data of cell morphology nu>re available. 
Throughout the book atteiitiou is focussed upon the proiophist, tlie cell wall 
receiving only brief consideration. The phenomena of nuclear division, chromo- 
some reduction, and fertilization are destndbed with considerable fullness, and 
their relation to the problems of heredity is taken up in five special chapters. 

The subject is necessarily treated as containing many unanswered questions, 
the author attempting to indicate the present state of each and certain lines 
along which contributions to the subject may be hoped for. 

The bibliography, given in connection with the several sections, is extensive, 
comprehending many aspecjts of the subject. 

The origin of vacuoles in cells of some roots, A. (iTTTrxrERMONU (Compi. 
Rend. Boc. Biol. [Paris], 83 (1920), No. 12, pp. Jf.ll-4H 10). — A study of cell 
vacuoles in living root tip meristems of various plants (that of barley being 
very favorable to this purpose) in isotonic sugar solutions is described, the 
account featuring the behavior of the vacuolar content. This is said to respond 
to certain colorants by giving color reactions which appear to persist during the 
life of the cell. The formation, fusion, and other behavior of vacuoles is briefly 
noted, and two forms of mitochondrial elements are described. One of these 
bears a certain relation to the origin of the vacuole and is short lived, showing 
colorable figures which pass by fluidification into typical vacuoles. The other 
persists during the development of the cell and represents the chondriome as it 
exists in the animal cell. The vacuolar formations present, as regards their 
origin, a striking resemblance to the mitochondria. One suggested view herein 
discussed is that vacuoles result from the fluidification accompanying the chemi- 
cal transformation of certain mitochondria. 

Studies on chondriosoities iu living cells, A. Guillieumond (Compt. Rend, 
Boo. Biol. [PariB}, 83 (1920), No. 12, pp. figs. 9).--Endomyces magnusii 

offers In some respects a favorable opportunity to study in living cells the 
chtmdrioaomes as regards their characters and behavior. This has been utilized 
by tbe author, who briefly details, with discussions, certain observations. The 
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chondriome in fungi presents the same characters as in cells of higher plants 
and of animals. It is absolutely distinct from the vacuolar system. 

Mitochondria in animal and vegetahle cells, G. Maktgenot and L. Km* 
BERGEB (Compt. Rend, Sac. Biol. 83 (1920), No. 12, pp, 418-4^0, ftps. 

6 ). — ^This discussion relates mainly to phases of contributions by different 
authors regarding cell coloration and demonstration of chondriosomes, and the 
characters, behavior, and significance of these bodies in animals and in plants. 

The coexistence in plant cells of two distinct varieties of mitochondria, 
A. GtTiujEBMOND (Vompt, Rend. Soc. Biol. [Paria], 83 (1920), No. 12, pp. 

411, fig. 1; noted in Rev. Bei. [Parift], 58 (1920), No. 14 , p. 4.^7),— Observations 
on chondriosomes in cells of higher plants (peas) are cited as showing the exist* 
ence of two varieties of these bodies. These have much the same forms during 
cell development, also in adult cells, but are distinguishable principally by the 
facts that the one becomes larger than the other, colors more readily, and 
produces starch gi'ains which the other does not produce. 

Studies of photosynthesis in fresh-water algae. — I, The fixation of both 
carbon and nitrogen from the atmosphere to form organic tissue by the 
green plant cell. IT, Nutrition and growth produced by high gaseous dilu- 
tions of simple organic compounds, such as formaldehyde and mcthylie 
alcohol. TIT, Nutrition and growth by means of high dilutions of carbon 
dioxid and oxids of nitrogen without access to atmosphere, B. Mootie and 
T. A. Webster (Rojf. Bor. ILojidon], Pror., Ber. H, 91 (1920), No. B 6SH, pp. 
201-215). — Outlining hypotheses and observations on certain facts with an 
account of further experimentation (E. S. It., 30, p. 120; 40, p. 426), the 
authors claim that the power still possessed by the lowest tyi)e of synthesizing 
cell, the unicellular algae, of fixing carbon and nitrogen, and of building these 
up into reduced organic' compounds with uptake of energy (from sunlight), 
must have been possessed by the primeval living organism and by the in- 
organic colloidal systems which are assumed to have been its precursors. A 
synthesizing cell must have existed prior to bacteria and other fungi, since 
these exist only upon organic matter, which the primeval world could not 
contain l)efore the ^advent of life. Tlielr specific reactions show that even the 
ultra microscopic fllter*passing organisms are highly organized products on the 
path from the inorganic toward life, and it follows tliat there is a long inter- 
mediate range of evolution. The first synthesizing system acting upon the 
light was probably an inorganic colloidal system in solution, capable of 
adsorbing the simple organic substances which it synthesized. It is hence 
futile to search for the origin of life at the level of bacteria and tonilae. 

As complexity increased with progressive evolution, more and more rapid 
transformers for the capture of the energy of the sunlight came into existence. 
Such transformers are found in the green cell for fixation of both carbon ami 
nitrogen. The earlier transformers in the Inorganic colloidal systems can 
utilize light of short wave lengths only. The later transformers in the living 
cells are adapted to utilize longer wave lengths; the very short wave lengths, 
which are lethal, are cut off by their color screens of chlorophyll and other 
colorants. 

The earliest products of photosynthesis, such as formaldehyde and methyl 
alcohol, are ordinarily very poisonous to the green cell. At sufficiently high 
dilution, however, these substances can be used as nutrition in the absence Of 
carbon dioxid, and very marked growths have been obtained with these sOb- 
stances as the sole carbon source. 

In the absence of all nitrogen sources except atmospheric nitrogen, bttt With 
abundance of carbon dioxid, unicellnlar algae can fix nitrogen, grow, and 
form proteins, though the rate of fixation and growth Is greatly accelerateli it 



1022] 


AGRICULTURAL BOTANY. 


825 


'nitrites or nitrogen oxicls are available. Tliese oxids of nitrogen can be sup- 
plied in gaseous form from the atmosphere, and they are normally found in pure 
country air, especially in spring and summer. 

Studies of photosynthesis in marine algae. — I, Fixation of carbon and 
nitrogen from inorganic sources in sea water. II, Increase of alkalinity 
of sea water as a measure of photosynthesis, B. Mookf:, E. Whitlky, and 

T. A. We«stkr {Roy. ^V>c. [London], 7Voc., *SV'r. R, {1i)21), No. 11 6It2, pp. 
5t-60 ). — The results of these studies eoidirin and amplify those obtained by 
Moore and Webster, as noted above. Marine algae, like fresh water algae, can 
fix elemental nitrogen from water and thus indirectly from air, in sunlight but 
not in darkness. The hicarbonates of calcium and magnesium in sea water 
furnish abundant carbon dioxid utilizable for carbon fixation, and as fixation 
proceeds the sc^a water be<*omes more alkaline, the limit of alkalinity being 
reached when all the hicarbonates have become c*on verted into carbonates, at 
which point the H-ion conc'entraticm has fallen below the value ])P=9.1. In 
the strong sunshine of sjjring and summer this degree of alkalinity favors in- 
creased rapidity of (‘ell division and results in abnormal and varying forms. 

Marine algae grown In a limited volume of water and a limited supply of 
air ill sunlight and full daylight fix both carbon and nitrogen rapidly into 
organic compounds. The amount of nitrogen IixchI excwls many times the 
total nitrogen originally jin^ciit as amino, nitrite, or nitrate in the water. 
Moreover, the small initial amounts of nitrogen iiresent in these forms are not 
decreasc'd. It follows that the only available sour(‘e is the free nitrogen of 
the atmosphere. 

The action of light on colloidal chlorophyll in the preseiiee of stabilizers, 

U. Wfrmseu {Vompt. Raul. Noc. Riot. \f*arif<\, s.i < 1920 No 12. pp. /i27. - 

Studies on pure preparations of (‘Idoropbyll in the colloidal state, obtained by 
the method of WillstHtter and Stoll (E. S. H,. 43, ]». 525). 1(M to the conclusion 
that plant chlorophyll is protected against the destructive action of light by the 
presence of colloids. Hypotheses and possibilities are suggested. 

A vegetable oxidase acting on phlorizin, (i. I.koxcim (Sta:^. Sper, Ayr. 
Hal, 5S (1920), No. 4-6, pp. lSS-^145 ). — It is claimed that there exists in parts 
of certain plants an oxidase capable of acting upon phlorizin, producing thus a 
substance the characters and behavior of which are hri€*fly discussed. 

The vascular anatomy of normal and variant secnllings of IMiaseolus 
vulgaris, .1. A. Harris and E. W. Sixnott {Xafl. Arad. Rri. rroc., 7 {1921), 
No, i, pp. 35-41, figs. ^). — The investigations lu‘rc suinmariz(Mi conii)iise a com- 
parative and biometric study of the gross vascular anatomy of normal and 
variant seedlings of P. vulgaris. Three morphologictil types are considered, 
namely, the normal or dimerous seedling with two cotyledons and two primor- 
dial leaves, the trimerous seedling with three cotyledons and three primordial 
leaves, and the hcmiitrimerous seedling with three cotyledons and two primordial 
leaves. Four main groups of prcdtlems as to tlie vascular topography of these 
seedling types have hec*n taken up l>ioInetri(‘a^lJ^ (1) the number of bundles at 
dltferent levels in the sc^edllng, <2) the variability in hiindle number, (3) the 
dllTerentlation in internal structure of s(M?dUngs which are externally dimerous, 
trimerous, or hemltrlmerous, and (4) the interrelationship of bundle number 
in different regions of the seedling. The data are presented in tabular and 
graphic form with brief discussion. 

It appears that there is a complete reorganization of the vascular system 
at the cotyledonary node. It is evident that the vascular structures of the 
seedling are not constant but are highly variable within genetically very 
homogeneous material. Seedlings differing in external form are differentiated 
ill their Internal anatomy. Such differentiation is evident not only in the 
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meau number of bundles but in the degree of variabilitF in the bundle number. 
The external form and the internal structure of the seedling are highly but 
not perfectly correlated. Finally, in both normal and variant seedlings, the 
number of vascular elements of the several regions of the seedling are corre- 
lated in very different degrees, the correlation between some being high, while 
between others it is practically wanting. 

The vascular anatomy of dimerous and trimerous seedlings of Phaseolus 
vulgaris, J. A. Habris, K. W. Sinnott, J. Y. Pennypacker, and G. B. Durham 
{Amer, Jour, Bot,, 8 (1921), No, 2, pp. 63-102, figa, 28 ), — ^The present paper 
gives a portion of the results of the biometric analysis of a comparatively 
simple morphological problem, that of the gross vascular anatomy of certain 
normal and abnormal bean see,dlings. The purpose was to study the vascular 
anatomy of normal and abnormal seedlings from the point of view of descrip- 
tive morphology — a preliminary believed to be essential to a sound interpre- 
tation of statistical results; to study statistically the number and variation 
of the vascular elements In different regions of the seedlings ; and to investi- 
gate the correlations between these internal characters (such as those which 
exist between bundle number in different regions of the seedling) and between 
the internal characters ami the external features of the plant. The results of 
the first and the second phase of tlie Investigation are detailed in the present 
paper. • 

It is statCHl that external differentiation such as that which characterizes 
dimerous and trimerous seedlings of /*. vulgaris is accompanied by profound 
differences in internal structure. Anatomical characters are by no means 
constant, varying greatly even in series of individuals which are genetically 
highly homogeneous. Variation In anatomical structure is not constant for 
the plant as a whole, hut may differ from region to region or from organ to 
organ. The results (ff this study emphasize the importance of using both 
biometric and comparative nielliods to supplement each other in any attack 
upon the problems of general morphology or of morphogenesis. 

Correlations betw<»eu unatojuical characters Jii the seedling of Fhas<^alus 
vulgaris, J. A. IIaruks, K. W. Sinnott, J, Y. Pennypackkr, and G. B. Durham 
(Amer. Jour. Boi., 8 (1921), No. 7, pp. 339-363, figs. 8), — This paper prestmts 
results of the third portion of the investigation noted above, considering In 
<iiiantitativo terms the degree of Interrelationship existing between the vascular 
structures in the different regions of normal and of abnormal seedlings. 

The results as presented in tabular and graphic detail, with discussion, are 
considered to justify emphasis of the facts that the vascular structures of the 
seedling are not constant but are decidedly variable within the species, showing 
different degret»s of variability within the individual organism ; that seedlings 
differing in external form are profoundly differentiated in their internal anatomy 
as to both bundle number and degree of variability thereof (external form and 
Internal structure being thus highly but not perfectly correlated) ; and that the 
different anatomical characters of the seedling are interrelated with degrees of 
Intensity which vary greatly. 

The vascular anatomy of hemitrimerous seedllngg of Phaseolus vulgaris, 
J. A. Harris, E. W. Sinnott, J. Y. Tennypackeb, and G. B. Durham {Amer, 
Jour, Boi,, 8 (1921), No, 8, pp, 875-381 ), — ^The purpose of this paper is a corn- 
pa lison of the gross vascular anatomy of hcmitiimerous seedlings of P. vulgwria 
witli those which are trimerous or dimerous, these terms being used here as in 
the papers above noted. 

It appears that in internal structure the hypocotyl of the hemitrimerotMi 
seedling is practically identical with that of a trimerous seedling with which it 
has in common a whorl of 8 cotyledons. The epicotyledonary interpode in the 
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• heiiJltrliJierous seedling, limited by a trimeroiis coty legionary and a dimerous 
primordial node, Is intermediate in anatomy between the trlmerous and dimer- 
ous types. 

Investigations on the hardening process in vegetablt^ plants, .1. T. Kora, 
JB. (Afissonri 8ta. Researoh Uul. 48 (1021), pp. 5-90, pis. 7, fUjs. .<0. -This study 
was undertaken as one of tlie phases of a project on the transplanting of vege- 
tat>le plants, and since the liardening process resulted in a conilition of acquired 
hardiness, the exi>eriments are holievetl to throw considerable light on the 
general problem of cold resistance in plants. (Cabbage was used ns a repre- 
sentative type of plant which is capal)le of being hardened so as to withstand 
considerable ice formation within I lie loaves, and tlie tomato was used as the 
representative of a tyr)€i of jilant which can not be so hardened as to willistand 
ice formation. K(‘ttu(*e, caulitlower. kale, celery. peppt*rs, eggplants, and sweet 
potatoes uere other plants investigated. 

The data show that the hardening pro<‘ess in plants is accompanied by a 
marked incTease in vvater-retaiiiiiig power, and that this water-retaining power 
is due chiefly to the iinblhitlomil forces of tlie cell. The amount of water frozen 
ill hardy plants is less than in tender plant.s, and cells of hardy jdauts were 
found to retain a larger amount of unfrozen water than those of tender plants. 
It is h(‘lieved that cold resistance in plants is due to the increased water-re- 
taining power of the cells, and the increaseil water-retaining power is associ- 
ate<l with ineiease<l moisture content, increa.sed amount of hydrophilous (*olloids, 
such as i>eutosaiis. Increased water-retaining power of such cell colloids, and in- 
creased amount of osmotieally active substances ns soluhh* sugars. The marked 
parallelism between pentosan I'ontent and hardiness is believed to indicate a 
causal relationsbi)), altbougli the pentosan confrait ah>ne <an not l>e takfui as an 
absolute index of cold resist anis*. Salt content, acidity, hydrogen-ion concen- 
tration, sugar, moisture, proto]dasmie colloids otlier than peulosaiis, etc., may 
intluence water-retaining power and hardiness. 

It is believed that tlie fundamental difference betwetm hardy and tender 
species lies in their ability to Initiate <*baiiges whereby the stability and water- 
retaining power of the protoplasm and consequently hanliuess are increased. 
Hardy species and varieties are said to possess the ability to initiate such 
changes to a greater or les.s great degrtn*, wliile tender spev'ies iiossess it to a 
very slight degree or not at all. 

In view of the (*onnectioii hetwc*en cell water-retaining power and hardiness 
which has been found and the correlation between soluble pentosan content 
and hardiness, it appears that selection of plants for high soluble pentosan 
content may be helpful to the breeder of cold-resi.stnnt, drought- resistant, or 
disease-resistant varieties of crop plants. 

The growth of seedlings in wind, L. Hill (Rop. 8o(\ [Londott], Proc., 
if, 92 (1921), No. Ii642, pp. 28-31, pis. S).— The striking effect of wind, as noted 
in Patagonia iu stunting ])lant growth, suggested these varied exiierinients on 
the effect of artittcially produced wind on the germination and growth of bean 
and cress seedlings. Shaking due to the motor was evidently not a factor. 
The conclusion reached is that the stunting effect produced by wind is due not 
only to a less favorable wetting but also to greater cooling. The growing 
point may be robbed by wind of heat which is produced in the cellular growth 
processes. 

BITects of mutilating the seeds on the growth and productiveness of 
corn, E. B. Bbown (V. S. Depi. Agr. Bui. 1011 (1922), pp. 14. ph. 5) .--Experi- 
ments are reported on the effect of the mutilation of the embryo on the germi- 
nation of com, the investigations being carried on mostly under field condi- 
tions. The purpose of the study was to determine the effects upon growth 
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and productiveness that may be expected in a general way to result from the* 
use of seed which from various causes is deficient In food reserves. 

Seeds of white dent corn were prepared by removing the hulls, cutting off 
the soft starchy part of the seed, and the entire removal of the endosperm. 
The effects of such mutilations were shown in the reduced stands of mutilated 
seed, smaller seedlings, retarded development of the plants, and reduction in 
the average number of ears and the average weight of the ears produced from 
mutilated seed. The reductions were said to be equivalent to 7 to 10 bu. per 
acre. 

Respiration of shelled corn, II. Bailky (MUinrHota Sta. Tech, liaL S 
{1921), pp. ^2). — t)n account of its bejiring on the problem of the 

heating of corn in storage and in transit, the author made a study of the res- 
piration of shelled corn as affected by various factors. The moisture content 
was found in a large measure to determine the rate of respiration of sound 
corn stored under uniform temperature and other conditions. Acceleration of 
respiration with increasing moisture content was found to become marked 
when the moisture exceeded 13 per cent, and increased about 400 per cent 
between 35 and 17 per cent of moisture. 

During the curing of corn on the cob immediately after harvest, the rate 
of respiration was found to be low^er for a time than that of corn of the same 
moisture content later in the season, and this is believed to indicate a form 
of dormancy resulting from a reduoe<l rate of diffusion of oxygen into the 
respiring cells, or of carbon dioxid therefrom, or both. (7rocked and broken 
corn kernels respire more vigorously than sound, iiornml kernels, and there is 
said to be an increased risk involved in storing and transporting corn contain- 
ing appreciable quantities of broken grain. Sprouted kernels wiieii dried yielded 
a higher rate of respiration than sound, ungerminated kernels of the same variety 
and moisture content. Heat damaged and sour and heating corn also respired 
more vigorously than sound corn containing the same percentage of moisture. 
Such grain conseiiueutly presents a greater hazard in commercial handling 
and storage than sound grain of the same moisture content. 

Temperature was found to affect the rate of respiration, an increase of 10®, 
from 27.8 to 37.8° C. (82 to 100° F.), nearly doubling the rate throughout the 
range of moisture studied. 

Studie.s In pollen, with siiecial reference to longevity, II. K , Knovvlton 
{New York Cornell 8ta, Mem. 52 {1922), pp. 751-195 ). — The results are given 
of a study of pollen and pollen longevity under different storage conditions 
as the reason for pollen mortality. The studies were carried on principally 
with iK)llen of snapdragon, corn, and apple. 

Pollen of snapdragon was found to germinate in any concentration of cane 
sugar up to 30 per cent. The most favorable concentration for germination 
varied from 10 to 25 per cent, with the most favorable tenii>erature about 
25° C. and a moisture content of '10 to 20 i)er cent. (3ane sugar is said to be 
the chief reserve carbohydrate in snapdragon pollen. Pollen of this species 
remains viable longest under temperatures of from 0° to —17°. The maximum 
duration of gerniinative ability was 670 days, and of fertilizing power 161 
days. The death of Antirrhinum pollen is said to be not due to desiccation, 
exhaustion of stored food, or weakening of esstmtlal enzyma. 

Corn pollen w^as found difficult to germinate. The optimum concentration for 
germination varied somewhat but took place at about 15 per cent eano sugar 
solution plus 0.7 per cent agar, with the moisture content between 50 and 60 
per cent. The chief reserve carbohydrate in corn pollen was found to be stardL 
Corn pollen retained its viability longest at temperatures of 5 to 10° and was 
Idlled at a temperature of —17°. The death of corn pollen is said to he 
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* caused by desiccation. It was found that pollen may germinate in an artificial 
medium and yet be incapable of fertilizing flowers. 

The destructioii of the elm by poison gases in war, R. Guaffin {Compt, 
Rend, Acad, Agr, France, 6 (J920), No, 24, p> 009; ah». in Intematl. Innt, Agr, 
[Rome], InUermiiil, Rev. SH. and Pract. Agt\ 11 (1920), No. 9, p. 1055 ). — ^The 
elm appears to be extraordinarily sensitive to poisonous gas. This is evidenced 
by the number of dead elm trees in the Argonne showing no other form of 
injury. This area, moreover, was not bombardeti until November, 1918, and 
was then exposed only for a short time. Age appears not to be a factor, and 
the same is true of the density or sparseness of growth. 

Mycological communications, I, E. Gaitmann (/>*«/. Janl. Boi. Buitenzorg, 
S. ser.f 3 (1921), No. 2, pp. 121-127, figs. 4). — In the first of a series of descrip- 
tions of new or revisions of old species, the author lists with brief di8<*ussion 
the new species Triphragmlum tr€i>eitiae on Trevenia snndaica, (Bocoftporium 
tretnellinum on Photinia notoniana, and Ravcnelia erythrinae on Krythrlna 
velutina, and the species Hamaspora gedeana (Phragmidivm gedeanum) , said 
to have been described previously by Raclborskl in 1909 as on Rubus alpestris 
from specimens which now ai)i>ear to have been lost from collections both in 
Europe and in Buitenzorg. 


FIELD CB0P8. 

The agronomic placement of varieties, C. A. JSIookks (Jour, Amer, ^oc. 
Agrmi., IS (1921), No. 9, pp. 3S7-352, fiyit. I/).— With a view to scientific accu- 
racy, the author emphasizes the need of improvement in the conduct of 
varietal trials, particularly as to the proper stand for each variety, a standard 
variety, and the employment of soils representative of productivity conditions 
of the region to which the results are to be applie<l. The determination of 
the productive vigor of every important variety over its possible territorial 
range is also considered desirable. 

Nine simple relationships apparently existing between varieties of corn 
with regard to grain production on soils differing in productivity are de- 
scribed. Data from date-of-plantlng experiments enabled the plotting of 
a curve by means of wiilch the approximate date of ripening of a variety can 
be predicted with fair accuracy. The curves obtuinwl from an early, a 
medium, and a late maturing variety appeared to be arcs of circles wdth equal 
radii, but with different centers. A practical method of calculating the most 
favorable number of plants per acre has been evolved (E. S. R.. 42, p. 632). 

Recommended standards for field experiments %vith farm crops, A. T. 
WiANCKO, A. 0. Abny, and 8. C, Salmon (Jour. Amcr. ^oc. Agron., IS (1921), 
No. 9, pp. 371 - 374 )^ — The standards recommended by the committee on stand- 
ardization of field experiments (E. S. R., 42, p. 529) specify conditions for the 
secKl, the soil, the plats, cheek plats, replication of plats, removal of outside 
rows, mechanical operations, yield detenninatUm, and the publication and In- 
terpretation of results. Additions to the bibliography include 11 titles. 

Varietal nomenclature of oats and wheat, G. Stkwart (Jonr. Amer. 8oc. 
Agron., 13 (1921), No, 8, pp. 318-323). — ^The author contends that unwieldy, 
troublesome, or extravagant varietal names should l>e replaced by simple ones, 
If at all in keeping with the popularity or historic justlc^e of any given name 
Numbers should be dropped from the name of a commercial variety, notwith- 
standing tlieir necessity in experimental work. 

Handbook of breeding of agricultural plants, 0. Fbuwibth (Handbuch der 
Landwiriaohaftliohen PftanzenzUchtung. Berlin: Paul Parey, 1922^ vol. 2, 4- 
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rev. (md enL^ XVJ+274t figs, 56), — A revised and enlarged edition of the volume ’ 
noted heretofore (E. S. E., 45, p. 85), covering the breeding of com, fodder 
beets, and other root crops, oil-seed plants, and grasses. 

Seed selection on the farm, E. E. Childs {Ga, Agr. Col, Bui, B41 (1921), pp, 
16, figs, 9). — ^Practical instructions for improvement by selection of cotton, corn, 
wheat, oats, barley, rye, peanuts, velvet beans, cowpeas, and sweet potatoes. 

Effect of electricity on plant growth (Kentucky Sta, Rpt, 1920, pt, 1, pp, 
29, 30), — In further tests (E. S. E., 43, p. 824), electrified plats produced 12 pk. 
of dry beaus, 24 bu. of potatoes, 239 lbs. of tomatoes, and 1,190 lbs. (per acre) 
of tobacco, as compared with 12 pk., 12 bn., 258 lbs., and 1,270 lbs., respectively, 
on the nonelectrified area. 

Fallow experiments in south central Montana, A. E. Seamans (Montana 
8ia, Bui, 142 (1921), pp, 24, figs. 4)- — ^Experiments with the time of plowing and 
subsequent cultivation of fallow as a preparation for spring and winter wheat 
were in progress at the Huntley Experiment Farm in cooperation with the 
U. S. Department of Agriculture during the period 1915 to 1920, inclusive 
(E. S. E., 46, p. 724). Meteorological data secured during the i)eriod 1931 to 
1920 are tabulated. Fallowing experiments at the Judith Basin Substation 
have been noted (E. S. E., 45, p. 339). 

Spring wheat on stubble, fall plowed and kept cultivated during the winter 
and following summer, averaged 16.8 bu. per acre, on fall-plowed fallow left 
rough over winter 18.8 bu., spring-plowed fallow 18.4 bu., ami early summer 
plowed fallow 16.3 bu. Winter wheat on land similarly treated yielded aver- 
ages of 28.2, 31.4, 24.3, and 23.5 bu. i)er acre, resi:)ectively. 

Barnyard manure applied to fallow ground pr<M,‘eding winter and spring 
wheat did not materially increase yields in coini)arison with these crops on 
unmanured fallow. The average yields of small grains, except barley, pro- 
duced on land Into which green manure was plowed were somewhat less than 
from ordinary fallow. 

Small grains in a two-year rotation with fallow averaged less per acre than 
when following fallow In a rotation with other crops. Siriall grains on corn 
ground generally produced yields somewhat lower than after fallow hut greater 
than when grown continuously on the same land. When the coni croi) was also 
taken into account, the total profits per acre were generally greater where 
small grains were produced on corn land than where the grains were grown 
on summer fallow. It is thought that tlie degree of substitution of corn grow- 
ing for fallow will depend upon the extent to which the corn can be utilized. 
In most cases this will necessitate a system where live-stock production is 
associated with grain farming. 

Methods of applying inoculated soil to the seed of leguminous crops, 
A. O. Abny and F. W. McGinnis (Jour, Amer, Soc, Agron., 13 (1921), No. 8, pp. 
289-303), — Tests of the various methods used in inoculating seed of legumes 
(E. S. E., 33, p. 633) were conducted at the Minnesota Experiment Station. 

The use of water alone, and of 5 per cent solutions of furniture glue and of 
sugar caused the adherence of from 4.5 to 5 lbs. of dry, sifted soil to a bushel 
of soy-bean, seed, 20 per cent solutions of the materials somewhat more, and 
30 per cent solutions from 5.6 to 8.8 lbs. The amount of soil adhering per 
bushel of alfalfa seed ranged from 5.1 to 12.6 lbs. Inoculation varied with the 
crop, the soil, and gi*owing conditions. 

Where water alone, or glue and sugar solutions were used with soil as the 
inoculant, the plants generally possessed few, small, and scattering nodules, 
or even none. The plants were uneven, many appearing similar to the controls. 
Inoculation in this manner is not advised. 
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* Equal amounts of soil and seed generally gave satisfactory inoculation as 
indicated by the appearance of large nodules grouped about the upper part of 
the taproot, particularly in the soy beans, and a dark green, thrifty growth 
above ground. The commercial culture, with few exceptions, gave results simi- 
lar to and often more marked than from the use of the same amount of soil 
as seed. 

Storing the seed in a suitable place for a short time after the inoculant was 
applied did not generally result in a serious lowering of the number of nodules 
per plant. Exi)oslng the soil to sunlight for 0.5 to 5 hours in October and 
exposing the commercial culture for a half hour did not alter the efficiency 
of these inoculants for soy beans. For alfalfa some reduction in efficiency was 
apparent where the soil was exposed for 5 hours and where the commercial 
culture was exposed a half hour. It is recommended that exposure be avoided 
wherever possible. 

[Report of Held crops work In Bihar and Orissa, li>2B— 21), E, L. Tan- 
neb BTf AL. {Bihar ami OHttaa Agi\ Dept. Rpt. W21, pp. S, 11, 12, 14, 15, 16, 17, 
18, 19, 21, 22, 23). — The continuation of various exi)erimeiits with held crops is 
described as heretofore (E. S. H., 4G, p. 227). 

Alfalfa (U. Dept. Agr., Dept. Cire. US {1920), pp. d).— Cultural and field 
practices adapted to growing the crop in Michigan, Wisconsin, and Minnesota 
are outlined, with notes on several commercial varieties. 

A classification of the cultivated varieties of barley, H. O. Wiggans {Neio 
Yiyt'k Cornell 8ta. Mem. 46 {1921), pp. 369-456, pis. 5, figs. 22). — The classifica- 
tion is (»ffered to aid agronomists, seedsmen, and farmers in identifying the 
varieties of barley commonly cultivated and to clear up the misuses of noraen- 
(lature. The morphology of the barley plant is discussed in considerable de- 
tail, t(»gether with descriptions of the more important taxonomic characters and 
their uses in this and in previous classifications. Considerable space is de- 
\oted to reviewing the various classifications presented earlier. 

In the present classification, 60 varieties have been distinguished in the 4 
cultivated species of barley, as follows: Twenty -nine in Uordeum vulgare, 3 in 
M. intermedium, 20 in ff. distivhon, and 8 in If. deficiens. The varieties in 
each species are arranged sy sterna tieully according to stable morphological 
characters and, as far as possible, according to natural adaptation. The 
varieties as described are separated by one or more morphological characters 
proving constant for a period of 5 years under New York environment and prob- 
ably constant under all environmental (Hmditions. In the keys, the choice of 
a name for a given variety was based in order on the frequent occurrence of a 
well-known name, names indicating geographical origin, descriptive names, and 
names of producers, discoverers, or introducers. Selection numbers were em- 
ployed when no name was available and the 8i>ecimen had been separated on 
the basis of some stable morphol<»glcal character. Yield was not considered 
in this classification. 

Tests of German brewing barley varieties in 1020, O. von Eckenbbecheb 
{Wchnschr, Braun., S8 {1921), Nos. 15, pp. 67-69: 16, pp. 74-76; 17, pp. 81, 82; 
18, p. 88; 19, pp. 89-94). — Hells Improved Franconian barley and Bethges No. 2 
led in average brewing quality in trials of brewing barleys conducted at 22 
experimental centers in Germany in 1920. 

Natural and artificial selection of red clover, E. Lindhabd {Ztschr. 
Pfianzmzucht., 8 {1921), No. 2, pp. 95-120, figs. 4). — A discussion of the respec- 
tive influence of envlronmmital conditions, selection by man, and the visits of 
bees as factors in the development of the several types of red clover. Experi- 
ments to determine the effect of bees visiting the blossoms on seed production 
have been noted from another source (B. S. R., 45, p. 825). 



832 


EXPERIMENT STATION RECORD. 


CVol. 46 


Seed production in red clover, F. Schle(iht {Ztmihr, Pflanzenzuchi,, 8 
(1921), No, 2, pp. 121-151, S ), — ^The investigations reported concerned self- 

and close-pollination of red clover, the activities of bumblebees and honeybees 
as red clover pollinators, and observations on other factors Involved in seed 
production in this crop. 

Spontaneous self-fertilization of red clover is not considered possible. Arti- 
ficial self-pollination or the use of i)ollen from flowers on the same head was 
fruitless, and interpollinating plants propagated vegetatlvely by root division 
did not generally give more seed than iK>lliiiating within the same plant Pollen 
tubes ranged from 5.2 to 11 mm. in length, averaging 8.71 mm., with the largest 
heads generally containing the longest tubes. The tubes in the second cutting 
were somewhat longer than in the first, probably due in part to climatic con- 
ditions and soil fertility. A retrogression was noted in the third cutting. 

Fertilization by honeybees under gauze enclosures was about 4.5 per cent 
greater than occurred in plants in the open. Honeybees appeared to be better 
pollinators than bumblebees in large gauze cages, as they did not break out and 
the pollen was practically pure. Single bees in small cages failed to pollinate. 

Contrary to observations of Martin (E. S. R., 29, p. 829), high atmospheric 
humidity showed onlj’ a slight influence on* seed production. Roth seed cells in 
the ovaiT were found able to mature seed, but pods with one seed were far more 
prevalent. Seed from double i>ods were smaller ns a rule, and about one-fifth 
lighter in weight than those from single pods. While double seed pods (*on- 
tained more shriveled seed, striking differences in germlnability were not ob- 
served. 

A plant disease, BotryUs mthtrarvm trifoUi, which completely destroys the 
anthers of red clover Is described. 

The origin, administration, and program of the Experi mental Htation 
for Com Culture, T. V. Zappaiiow (Bergamo Bjmr, MaiseoU, Puh. 1 

(1921), pp, S5, figs, 4 ), — An outline of the proi»osed activities of tlie Experi- 
mental Station for Corn (/ultnre at Bergamo, Italy. 

Selecting seed corn according to market standards, W. L. Frank (Grain 
Dealers Jour., 48 (1922), No. p. 269). — ^I^jXi)er inn Mils by the author indicate that 
certain ear and kernel characters affect the market grades of shelled corn. De- 
terminations were made on ears of four varieties from four widely separated 
localities and differing in indentation, i*owdng, shape, and tips. 

Smooth-dent ears, ears with kernels in straight rows, ami ears with filled 
tips, respectively, gave higher test weights per bushel than rough-dent etirs, 
ears with twisted rows of irregular kernels, and ears with exposed cob tips. 
Shallow kernels tested higher than deep kernels and thi<‘k kernels higher than 
thin, flat kernels. Kernels from the tips, bntts, and middles ranked in the order 
given. On the basis of te»st weight per bushel, 91 per cent of the smooth ears 
graded No, 1 and none below No. 2. Over 70 i)er cent of the rough-dfujt ears did 
not grade better than No. 2 and 37.5 per cent No. 3 or lower. All of the smooth- 
dent ears with shallow kernels, 66 per cent of all ears with shallow kernels, and 
58 per cent of all deep kernels (Including smooth-dent deep kernels) graded No. 1. 

Cultivation experiments on corn (Kentucky Bta. Hpt. 1920, pi. t, pp. 26, 
27). — ^The 10-year average acre yields of coni cultivated shallow or deep, 3 to 4 
or 6 to 8 times, ranged only from 55.5 to 56.2 bu. as compared with 52.9 bu. where 
weeds were scraiied, without cultivation. Weeds were kept down to practically 
the same extent by all methods. It is concluded that any cultural method 
suppressing weeds effectively is satisfactory on the loam soil of central Ken- 
tucky. 

Cotton: Batooning experiments, J. P. Oosthxttzen (Union Bo. Africa D^pt. 
Agr. Jour., 4 (1922), No. 2, pp. 125-131, figs. 4 ). — ^The yields of ratooned cotton 
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•in expei’imentg at the Rustenburj? Experiment Station decreased each year 
after planting, and the lint from nitooned crops showed signs of deterioration 
and of becoming shorter in staple. Slight increases found in rntooned fields 
were deemed the result of soil and climatic conditions rather than ratooning. 

Studies by O. C. Haines in various parts of the Union showed the average 
bollworm infestation to be less than 5 per cent for first year fields and about 
15 per cent for ratooned fields. 

Frequency and importance of five-lock bolls in cotton, H. Dunlavy {Jour, 
Arner, Soc, Agrou,, 13 {1921), No. 8, pp. S32-SSlf ). — The o-huk bolls of Acula 
cotton grown in 1020 near Italy, Tex., averago<l 11.24 per cent heavier than 
the 4-lock bolls. Twenty-four individual plant rows of Acala produced in the 
first, second, and third pickings 87.1, 78.2, and 62.4 per cent of H-block bolls with 
Individual rows ranging from 04.2 to 100, 53.2 to 04.2, and 35.1 to 96.7 per 
<*ent, respectively. The average of all plants at all pickings w'aw 73.4 per cent 
of o-lock bolls, ranging from 51.5 to 05.9 per cent. 

The Bundclkhand cottons: Experiments in their imiirovement by pure 
line selection, B. C. Burt and N. Hyder (Apr. Rr^nearch lunt, Pum Bui. 123 
{1V21)y pp. 13 ). — ^Tlie important indigenous commercial cottons of Bundelkhand 
arc described, with note.s on pure line selections. The best selection, ,T. N. 1, 
liad a lint length of | in., was suitable for lOs tf) 18s wari)S and 20s wefts 
as compared with 10s to 12s for ordinary “desld'" cottons, and had a ginning 
percentage of 36. It was characterized by comjairatively higli yiohls in w^et 
seasons. 

Meade coitem, an upland long-staple variety replacing Sea Island, G. S. 
Mkloy and C. B. I>oyle {V. S Drpt. Affr. Bui. lOSO {1022), pp. 24, pis. 11 ). — 
Meade cotton (E. S, B., 40, p. 237) is considered a desirable substitute for 
Sea Island, the prodU(*tkm of 'which has declined ra{>idly since the arrival of 
the boll w<H*vil in the Sea Island cotton districts. Comparative field trials 
with the two varieties are descrlbcMl, the work of increasing the seed supply 
and extending the cultivation of Meade is outlined, and suggestions are made 
for growing and handling profitable crops of Meade cotton. 

Meade, an early-maturing upland variety, produces under favorable condi- 
tions a fiber llA in. long, of fine texture and quality, and remarkably like 
Sea Island, and by reason of its nearly smooth seeds can be handled on the 
regular Sea Island gins. A seed grid designed to handle the large Meade 
seeds can he adjusted to these gins, or the <dd grids may be used successfully 
by moving them 0.5 to 0.75 in. back from the hacker bar. Experiments carried 
on since 3916 In the Southeastern States have showm that at least twice as 
much Meade as Sea Island cotton, and not less than the sliort-staple varieties, 
can be produced under the same conditions. The fiber has been sold on the 
regular Sea Island markets on an equality with or even at a premium over 
tile Sea Island fiber. 

Spinning and manufacturing tesits of Meade in comparison with both Sea 
Island (E, S. R., 45, p. 88) and Egyptian cottons show^ed tliat the difference 
between these fibers, es!>ecially in the finer yarns, is practically negligible. 
Although the percentage of waste for Meade is somewhat higher with the same 
organization of spinning machinery, such waste may be materially reduced 
by slight changes of adjustment. 

The successful substitution of Meade for Sea Island will depend largely 
upon the extent of cooperation developed between the fanners and the ginners 
to establish and maintain a supply of pure seed. Until communities of farmers 
organize for the purpose of growing only Meade cotton and to keep up its 
standard by continued selection and careful ginning on a locally controlled 
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gin^ it is thought that individual farmers with private ginning equipment must 
produce enough pure seed to supply the whole section. 

Cottonseed mixing increased by modern gin equipment, W. W. Ballabo 
and O. B. Doyi.e ( 17. Dept Agr,, Dept Giro. 205 {1022), pp. 12, pt Il.-Sup- 
plementing earlier work (E. S. R., 33, p. 833), this gives the results of a 
similar test, but with a more recent type of ginning equipment. The causes of 
cottonseed deterioration are cited, the mixing of seed in the roll box is de- 
scribed, and attention is called to the need of cooperation in order to maintain 
superior varieties. 

It was shown by means of the stained seed method that modern ginning equip- 
ment as commonly operated may mix the seed to about 26 per cent in the bale 
after the ginning of one variety, some admixture being found in the seed of the 
second and even the third bale. The use of stained seed In the screw conveyor 
indicated that the exchange or gradual replacement of seed In the conveyor is 
slower than in the roll box of the gin stand. 

Distribution of cotton seed in 1921, U. A. Oakley {U. 8. Dept. Apr., Dept, 
arc. 15t {1920), pp. 16 ). — The characteristics and origin are given of the Lone 
Star, Trice, Columbia, Durango, Meade, and Acala varieties of cotton, together 
with an introductory statement. Improvement of the Cotton Crop by Selection, 
by O. F. Cook. 

[Flax production In Ireland in 1920] {FUnr Supply Assoc. Ireland. Ann. 
Rpt, 53 {1920), pp. 61 ). — Tabulated statistics indicate the acreage, i)rDduetion, 
and commercial movement of flax and flax products in Ireland and Great 
Britain in 1920, together with considerable data relative to the flax, jute, and 
hemp industries throughout the world, 

Indian trade inquiry.— Reports on Jute and silk, C. C. McLeod et al. 
{London: Imp. Inst., 1921, pp. IX +90 ). — The report on Jute (pp. 1-32) com- 
prises a general discussion of jute production and commercial movement In 
India of Jute, allied fibers, and jute substitutes. Production and trade statistics 
covering the period 1911-1917 are appended. 

Productive methods for oats in Missouri, C. A. Helm and L. J. Stadlb* 
{Missouri 8ta. Circ. 105 {1922), pp. 16, fig. 1 ). — Based on results of cultural and 
varietal trials (E. S. li., 46, p. 326) at the station and on outlying experi- 
mental fields, methods are outlined for the cultivation of oats for grain, for 
hay, as a nurse crop for clover and grass, and in mixtures with other crops. 
The use of barley and soy beans as substitutes for oats in cropping systems is 
discussed. The characteristics of the seasonal groups of oats varieties are given, 
together with brief descriptions of the varieties recommended for the State. 
Adaptation, purity, and seed-borne di.s€ase8 are touched upon briefly. 

Buies: Southeastern Peanut Association {Atlanta, Ga.: Southeast Peanut 
Assoc., 1921, pp. 29 ). — These regulations, effective October 1, 1921, govern trans- 
actions in farmers’ stock peanuts, shelled peanuts, and peanut oil, soap stock, 
cake, meal, hulls, and miscellaneous peanut products. 

Describing the potato, J. Bboili (FuhUng's Landw. Ztg., 70 {1921), "No. 
11^12, pp. 222-^232). *-The author presents a scheme for the easy and accurate 
description of potato seedlings. 

Hybridlaation studies with potatoes, L. von Gbaevenitz {Landw. Jahrh,, 
55 {1921), No. 4-5, pp. 753-815, figs. 10 ). — ^These experiments reported post- 
humously by E. Stein comprised hybridization studies with both wild and 
cultivated types of potatoes. As bagging the flowers with parchment did not 
give desirable results, the studies were conducted In a structure roofed with 
greenhouse sash, and with sides of wire screen, which gave a fair approgitUd* 
tion to natural conditions. 
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, It was noted that the pedicels bent downward following fecundation. With 
increased humidity, flowering was more abundant and the blossoms fell off 
less frequently. Repeated sclfing led to degeneration of the reproductive 
organs, rendering the sexual production of pure lines very diflicult Under 
the climatic conditions at Potsdam, the progeny resulting from selflng de- 
veloped into plants with a lesser luxuriance of growth and lower disease 
resistance, and setting fewer seed balls. 

The hybrids from a series of ordinary cultivated varieties produced an un- 
usually large mixture of shapes and colors of tubers. No seed was produced 
when wild types, including Solanum maglia, S. cotmn^rsonii, S, rhacoimse, S, 
etuheroauni, and S, edinense, were used as the male parent in crosses with 
cultivated varieties. The reciprocal crosses sot seed which apparently de- 
veloped normally, but only in MagliaXMaiprlnzessin was a s<^e(l ball con- 
taining two seed produced. The Wohltmann variety was effective only as a 
pollen plant, while two strains isolated from this variety served equally well 
as male or female parents. 

Now potato hybrids, Schribaux (Compt, Rend. Acad. Agr. Fraticc, 8 (1922), 
No. 4, PP» SI, 82). — A further note on ix>tato hybrids obtained by Aumiot (E. S. 
R., 45, p. 432). 

Seed potatoes for Connecticut, W. L. Slate, jr., and B. A. Brown (Con- 
ncctiout SItorrs Fta, Bui. 107 (1921), pp. 51-56, fig. 1). — Satisfactory seed pota- 
toes have not been produced so far in Connecticut; in trials at the station, 
seed grown ], 2, 3, and 4 years in the State produced 79, 55, 65, and 47 per 
cent, respectively, of the yield of “new” northern -grown seed. The fact that 
Connecticut growlers have no control over the production of seed indicates the 
(losirabllity of using certified seed, and besides, certified strains averaged 62 
bu. of marketable tubers more than uncertified in 1920 and 44 bu. more in 
1921. The yields of the Green Mountain and Rural groups have differed but 
little at the station, while during a period of 6 years, Irish Cobbler has averaged 
60 bu. less per acre than Green Mountain. However, the early maturity of 
Irish Cobbler and the higher market prices for the early crop are advantageous 
to the small grower without spraying equipment 

Potato maturity trials, 1021 (Jour. Min. Ayr, [London], 28 (1922), No. 11, 
pp. 1044, 1045 ). — Results of tests at Orinskirk gave indications that in varietal 
comparisons a negative correlation between high yield and early maturity 
may be expected. The data suggested that within a variety, neither the place 
of origin nor the small irregularities in tlie test plat soil have a material effect 
on maturity, but both influence yield very considerably. 

White Yolo, a new grain sorghum, G. W. Hendry (Calif, Cult., 58 (1922)^ 
No. 8, pp. 205, 208, 209, figs. 3). — White Yolo, a hybrid improved by the Califor- 
nia Experiment Station at the Davis Farm, is said to ripen as early as railo 
and to have slightly outyielded milo in 1920 and 1921. Its chief advantage over 
other grain sorghums lies in its dwarf stature (4.5 ft.), uniform height, and 
erect carriage of all heads. The common grain header such as is used for barley 
and oats may be employed in its harvest. 

[Grades for grain sorghums in the head] (Tex. Markets and Warehouse 
Dept., State's Marketing Bui., S (1922), No. 11, p. [i]).— These standards of 
grades effective January 1, 1922, govern transactions in yellow milo, kafir, 
feterita, mixed heads, and other grain sorghums. 

An annotated list of sugar-cane varieties, F. S. Eabls (Jour. Dept, Agr, 
Porto Bico, 4 (1920), No. S, pp. 50).*— A list of 1,695 names that have been 
Applied to cane varieties in different parts of the world are given, together 
with a bibliography listing the principal publications consulted. 
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Oases are cited wh^e sugar-cane countries growing Otaheite cane under varl- * 
ous names, almost exclusively, experienced disaster because of the failure of 
that variety from attacks of different pests and diseases ; Reunion and Mauri- 
tius in 1840 to 3850, Brazil in 1800, Java after 1880, Porto Ilico in 1872, and, 
recently, the West Indies, Australia, southern India, Hawaii, Natal, and Argen- 
tina. In each case the sugar industry was saved by the substitution of intro- 
duced varieties proving more resistant to the prevailing trouble. The author 
feels that this indicates the need of a better knowledge of the characters of 
sugar cane, not only of the sucrose content and milling qualities but vigor of 
growth, tillering power, resistance to diseases and pests, adaptability, and the 
numerous morphological characters by which alone they can be accurately dis- 
tinguished. 

[Experimental work with sugar cane in Queensland, 1921], H. T. Eab- 
TKRBV {Queenslaml Bur. Sugar Eitpt. Stas. Ann. Rpt., 21 {1921), pp. 1-J^2, 4^1 
48 ). — The continuation of work along the same general lines as noted heretofore 
(K. S. R., 45, p. 41) is reported for the year ended with October, 1921. 

In tests at Mackay of the effect of muriate and sulphate of potash on cane 
Juice, the muriate gave results slightly superior to the sulphate on the plant 
crop. The use of only 100 lbs. of potash per acre accompanied the highest 
purity and yield of commercial cane sugar, whereas 200 and 300 lb. potash 
dressings resulted in lower purity and sugar yields than from the unfertilized 
check. At Bundaberg, Badilla cane planted In 5, 6, and 7 ft. rows averaged 
In four crops 27.5, 25,6, and 21.2 tons of cane per acre, respectively, with 4.68, 
3.8, and 3.55 tons of sugar. Applications of large quantities of lime were 
unprofitable. In comparisons of different parts of the stalk for planting, the 
second 3 eyes from the top and the butts, or seventh 3 eyes, gave tlie highest 
yields, and w^ere followwl by the fourth, third, first or top, fifth and sixth 3 
eyes In the order named. 

[Experimental work with tobacco in Canada in 1920], F. Chablan, H. A. 
FR1CEHA17, G. C. Routt, D. D. Dtoges, and J. E. Montbeuil (Canada Expt, 
Farms, Tobacco Din. Interim Rpt, 1921, pp. 10-33, figs. ^). — The experi- 
ments reported for the year ended March 33, 1921, comprise trials of fertilizers, 
cultural methods, varieties and hybrids, .studies of methods of harvesting the 
crop and for the control of insects and diseases, breeding work, parthenogenetic 
experiments, and nicotin studies. See also earlier notes (E. S. R., 43, p. 336; 
45, p. 822). 

The application of 400 lbs. of sulphate of ammonia, 500 lbs. of acid phosphate, 
and 200 lbs. of sulphate of potash was held most profitable for IVhite Burley 
producing 2,410 lbs. of tobacco per acre as compared with 1,400 lbs. from un- 
treated plats, and with a far superior body, color, and general quality. Con- 
clusive indications were not shown in yields, quality, maturity, or color of leaf 
as to the superiority of drilling over broadcasting fertilizers. Home-mixed fer- 
tilizers gave yields about equal to th<»ae of artificials and at a cost of about $20 
less per ton. The total yields produced, and the quality of the binders Indicated 
sulphate of ammonia as the best of the nitrogenous fertilizers tested for cigar 
tobacco, cottonseed meal and linseed meal as next and about equally efficient, 
and fish meal as the poorest. A high percentage of trash and tom leaves was 
present on the plats receiving organic nitrogen. Acid phosphate gave better 
results than basic slag as a source of phosphoric acid. 

Glass covered semi-hotbeds proved superior to all other types of beds tested 
at Harrow, Out., for the production of early seedlings. A top-dressing of black 
compost on the beds was found beneficial, less water being required and more 
plants produced. Seedlings were grown at Famham, Que., at a cost of $1,285 
per thousand. 
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Comparisons with seed of Hope Standup Burley, Warne, and Flanagan varie- 
ties showed that plants ready for transplanting could be produced from home- 
grown seed 4 to 8 days earlier than from foreign-grown seed, and they matured 
earlier, ripened more uniformly, and gave heavier yields, with a higher per- 
centage of bright colored leaves than plants from the foreign seed. It is indi- 
cated that seed pods should be fairly brown l>efore harvesting and before the 
leaves are removed. Fifty-eight seed heads of Uesistant Burley, 28 of Broadleaf 
Burley, and 22 of Warne, respectively, were required to produce a pound of 
cleaned seed. 

[History of the Porto Rican tobacco industry], C. Coll y Toste (Tobacco, 
75 {J921), No. 9, pp. lS-15t 57, 58, figs, 6), — A historical account of the develop- 
ment of the tobacco industry in Porto Rico. 

Hibshnian strain in first practical field test {Tobacco, 7S {1921), No, 5, pp. 
7, SO, figs, 4). — Hibshnian, a seed leaf tobacco developed by O. Olson from the 
cross Slaughter X Taylor, outyielded either parent and had fewer suckers than 
Slaughter. It is described as 7 to 10 days earlier than other seed leaf strain.^ 
and withstanding dry weather better than its parents and 20 olher strains of 
seed leaf. Hibshman was the highest yielding, and apparently withstood rtwt 
rot the best, of the seed leaf strains tested at Kphrata, Pa., in 1921. 

Perlque tobacco, its culture and uses, A. S. Brown {Tobacco, 7S {1022), 
No, H, p. 7). — Practical information on harvesting and curing methods used in 
producing the perique type of tobacco in Louisiana. 

The wheat plant, J. I*ercival {London: Duckicorth Co., 1921, pp. 
pis 71, figs, 157), — Fart 1 of this monograph gives the results of the author’s 
investigations of the morphology, anat(»my, growth, and development of the 
wheat plant, particularly Triiicmm vnlgarc. In part 2 are described and dis- 
cussed the taxonomy, characteristics, origin, and relationships of the wild 
species of wheat, and the races and varieties of cultivated forms. Chapters are 
included considering variation, hybridisation and wheat hybrids, improvement 
and breeding of wheat, and (he factors influencing yields. A list of varieties 
with their countries of origin and an extensive bibliography are appended. 

Winter wheat in western Nebraska, L. L. Zook {Nebraska Hta. Bill. 179 
{1922), pp. 57, figs. 9). — Comparisons were made of different tillage practices 
with winter wheat grown in rotation of various lengths, and by different meth- 
ods of preparation under systems of continuous cropping at the North Platte 
and Scottsbluff, Nebr., Akron, Colo., and Ardmore, S. Dak., Substations, the 
effects of tillage practices and of the previous crops are considered only for the 
seasoji immediately preceding the growing of the wheat. The work was in co- 
operation witli the IT. S. Department of Agriculture. Studies of seed-bed 
preparation for winter wheat have heiMi noted earlier (E. S. R., 45, p. 437). 

The highest average acre yields of wheat followed summer tillage while 
the lowest production ivas secured from continuous cropping. Good yields of 
wheat were obtained after corn at all stations. At three of the stations less 
total wheat was produced by summer tilling half the land than by continuously 
cropping all of tlie land to wheat. Plowing under rye or peas for green manure 
failed to increase average yields over those following summer tillage and 
proved the least profitable of the methods tried. 

When the value of the corn crop and the low cost of production were con- 
side re<l, the most profitable yields of wheat were those following corn. Allow- 
ing for savings in seed and in seeding and harvesting costs from summer tiU- 
Ing, the average profits from summer tilling and continuous cropping to wheat 
were about equal. In the average of all tests at all stations, each additional 
bushel of wheat produced under summer tillage cost an equivalent of 4.9 bu. of 
corn produced under the corn-wheat rotation. 

10433.3— —2 2—— ■■ 4 
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The average moisture content of the soil In spring was greater after summer 
tillage than after either corn or wheat, and greater following corn than after 
wheat. These differences are considered the chief cause of yield variations be- 
tween the different methods. Kanred was the most promising variety In tests 
of winter wheats at North Platte and Akron. 

[Weeds In Sudan grass], P. F. Coleman {Queemland Agr, Jour,, 17 (1922) , 
No. 1, p. 19). — The weed and other foreign seeds most frequently occurring In 
seed of Sudan grass In Queensland are as follows : Datura stramonium^ Xanthium 
spinosum, Jlihi8(ya8 irionum, Chenopodium sp., Panicum sanguinale, Borghum 
vulgare, Avena fatua, Gentaurca meUtensis, Bromus unioloides, Melilotus parvir 
fora, Sida retusa, Polygonum sp., Bctaria sp., and Apium sp. 

HORTICTrLTUEE. 

Varietal differences in hardiness, R. B. Harvey (Market Growers Jour., SO 
(1922), No. 7, pp. i6). — This is a contribution from the University of Minrit?- 
sota, relating to studies wherein the author, by utilizing a chamber in which 
temperature could be accurately controlled, was able to detect variations in 
hardiness existing between varieties of a single vegetable species. 

In determinations with 14 varieties of tomatoes, the lowest freezing point 
recorded was 29.4® F. and the highest 30.91°. The difference, 1.51®, is attrib- 
uted to variations in the thickne.ss of the skin and in the amount of cracking 
around the stem end, inasmuch as Livingston Globe and Trucker Favorite, two 
varieties possessing relatively thick skin, were found to be less easily frozen 
than Earllana, a thin-skinned variety very susceptible to cracking. 

Studies with cabbage indicated wide differences in the ability of varieties to 
harden. Jersey Wakefield, Charleston Wakefield, and Danish Ballhead were 
found to develop resistance to cold much more rapidly than All Season, Zit- 
tauer, and Danish Stonehead, and of all the varieties studie<l Jersey Wakefield 
proved to be the hardiest. No significant differences wore found in the freez- 
ing point.s of varieties of (Chinese cabbage, all proving more susceptible to 
frost than ordinary cabluige and hardening with greater difficulty. 

A wide range of hardiness was recorded in a study of 50-odd varieties of 
lettuce, Hicks Hardy Winter Cos proving the most resistant. 

Of the various factors believed to contribute to frost resistance, differences In 
sugar content, the development of a waxy covering on the leaves and fruits, and 
increasing thickness of the epidermis in response to lowering temperature are 
considered important. Furthermore, it is deemed probable that the proteins 
making up the living contents of the cell undergo changes whereby the plant 
becomes less sensitive to alterations in temperature. It is believed that the 
methods of technique used in the study will be of great assistance in breeding 
projects in which hardiness is a desired objective, especially since small differ- 
ences too insignificant to be detected in field tests can be determined in the 
temperature controlled chamber. 

The principles of vegetable gardening, L. H. Bailey (New York: Mao- 
millan Co., 1921, IS. cd., frcf’.], pp. Xlll-^iOO, figs. 252). — ^This is a completely 
revised and reset edition. 

Vegetable gardening in Oregon, A. G. B. Bouquet (Oregon Bta. Giro. 2$ 
(1922), pp. S-JfS, figs. 12). — In this general discussion of vegetable production in 
Oregon, designed primarily for the assistance of the practical grower, data are 
presented relative to the particular requirements of all the Important vegetable 
crops grown in the State. Emphasis is placed upon the importance of 
grade seed, using a table showing the comparative yield of six strains of 
broccoli as a means of illustration. Among general informatlan presented are 
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• data relative to community production, production for canneries and dehy- 
drators, greenhouse culture, use of frames, soil sterilization, soils, fertilizers, 
irrigation, and cold storage. 

{Variety tests at Wisley] (Jour, Roy. liort. €oc., 47 {1922), No. J, pp. 
4S-89). — Detailed descriptive data are given for many varieties of raspberries, 
strawberries, garden peas, and dahlias tested during the period 1919-1921. 

Growing head lettuce in Idaho, C. 0. Vincent {Idaho (^ta. Virc. 21 {1922), 
pp. 11, figs. 5). — circular of information relating to the production of head 
lettuce in Idaho, including data relative to the importance of the industry, 
climate, soils, fertilizers, seed, cultural practices, liarvesting and yields. 

Some tests of melon varieties, H. W. Schnec:k {Market 0 rower. h Jour.. SO 
{1922), No% 7, pp. 6, 7, figs. 2). — Bender Surprise, a variety said to comprise 
over 00 per cent of the commercial melon crop of New York State at the present 
time, proved to be the highest yielding among 12 muskmelons included in a one 
year test at Cornell University. Angelo, a new variety from Idaho, indicated 
promise on account of extreme earliiu^ss in maturity. 

[Tomato breeding at the Pennsylvania Experiinoiit Station], E. ^Ivpirs 
{Venn. Farmer, 85 {1922), Non. 12, pp. S, 25, fig. 1 ; 13, pp. 2, 25, figs. 2). — Follow- 
ing a brief historical review of the development of the cultivated tomato, the 
author discusses tomato breeding in general ami sets forth certain laws of 
inheritance which have been established by the work of various plant breeders. 

In selection studies with the Earliana, a type was isolated which on account 
of improved symmetry, solider flesh, less acidity, less tcmlency to crack, 
and increased productivity has been maintained under the imine Penn State 
Earliana. Although several years were spent in estal)lishing tiihs new strain, 
the author points out that little improvement was obtained after the original 
sele<.'tion. A second tomato, recently christened Nittany, was sel(H‘ted from the 
F» generation of a cross between Enormous and Yellow l^t'ar, the first named 
l)eing the ovule parent. Of the 727 Fa plants, 555 bore red and 172 yellow 
fruits, a (dose agreement with the theoretical color segregation acrording 
to Mendel’s law. In 1921 the Nittany vari<dy produceii over 15 tons of 
marketable fruits per acre and was exceptionally free from cracking, proving 
superior to all other varieties includes! in the test. 

The winter study of fruit trees, K. A. BrNVAKi) {Jour. Roy. Horf. Soc., 47 
{1922), No. 1, pp. iN-25, pls.S).—A paper pointing out tliat varieties of deciduous 
fruits, Including the apple, pear, cherry, and plum, may he readily distinguished 
during the dormant period by careful observations of various gn^wtli char- 
acters, for example, form of the mature tree, length of intxu’nodes, presence 
or absence of pubescence, shape and number of lonticcds, and shape, size, and 
angle of insertion of the buds. 

Breeding fruits, IT. P. Hedrick {Venn. Rtatc liort. Vrov.. 62 {1921), 

pp. 48-57). — In this address, the author pre.‘<cnts a broad review of the fruit - 
breeding activities at the New Yoyk State Experiment Station. 

It is pointed out that the studies have shown that certain characters in 
plants are often correlated with others, and that this knowledge has In many 
instances enabled the station plant breeders to pass judgment on seedlings 
without waiting for their fruiting. In many instances relatively obscure 
varieties have proved to be consistently valuable as parents, while others far 
better known have shown no merit It is emphasized that Geneva experiments 
in bud selection have so far shown no evidence to indicate tliat fruits can be 
impr(»ved In this way, 

Transplmitliig fruit trees, A. l^Ea’ix {Jour. Boc. Natl. Hort. France, 4 . ser.. 
2S {1922), Feb., pp. S4-87). — In a transplanting test with Passe Crassane pears 
on quince and Beinette de Canada apples on Paradise roots, half of each lot 



840 


EXPERIMENT STATION RECORD. 


[Vol. 46 


were severely root pruned by shortening the main stock and removing all 
fibrous roots, and half were planted without any root treatment to serve as a 
control. No pruning was done to the tops of any of the trees. At the end of 
two years trees of both treatments were cut off at the ground and weighed, 
with the following results: Unpruned pears averaged 8.289 kg., pruned pears 
7.43, unpruned apples 3.171, and pruned apples 2.559 kg. The author points 
out that that the favorable results of no pruning may have been partly due to 
the fact that the roots were exposed only for a very short time to the air, thus 
causing little injury to the small roots. 

Collected leaflets on fruit: Its cultivation, marketing, and preservation 
(London: Min. Agr. and Fisheries, 1921, pp. 155, pis. 19, figs. Sit ). — This volume, 
composed of miscellaneous leaflets on various subjects relating to fruit pro- 
duction and fruit preserving, is designed for the purpose of presenting the 
results of recent horticultural research to the practical grower. 

Pollination in orchards. — V, Summary of apple pollination investiga- 
tions, A. N. Hawes {Jonr. Koj/. Jlort. Boe., Jp {1922), No. 1, pp. 8--H, fig. 1 ). — 
This paper, fifth in a series from the Wisley laboratory upon the general 
subject (E. S. R., 46. p. 39), treats in particular of results obtained in a green- 
house study in which approximately 50 apple varieties, comprising practically 
all important English sorts, were tested for self-fruitfulness, In order to verify 
results obtained by Chittenden in previously reported outdoor studies (E. S. H., 
31, p. 337). 

Many varieties that set no fruit under bags in the open developed a few 
fruits indoors when pollinated by hand. Other varieties which set only a few 
fruits outdoors developed a fair crop in the greenhouse, and in every instance 
those varieties setting fruit under bags outdoors producetl fruit in the green- 
house. Of the 50 varieties tested in the greenhouse, only 8 proved self -fruit- 
ful, 39 were partly self -fruitful, and 3 failed to set any fruit at all. Records 
show that even with self-fruitful varieties increased production was obtained 
as a result of cross-pollination. Studies involving the use of various varieties 
as pollen parents revealed no instances of pollen preference, and no case of 
intersterility was discovered. In the belief that effective cross-pollination is 
largely dependent upon compatibility in periods of bloom, the date of full 
bloom and the average duration of the blooming period were recowled for 
many varieties and are presented in graphical form for 10 of the more promi- 
nent. It is recommended that orchards lacking in proper varieties for effective 
pollination be improved by top-working with scions of compatible sorts, and it 
is urged that in the establishment of new orchards propter attention be paid to 
intermixing of varieties. 

Pollination in orchards. — VI, Pollen-carrying agents, A. N. Rawes and 
G. F. Wn.soN (Jour. Roy. Horf. Boc., 47 {1922), No. 1, pp. 15-17 ). — This contri- 
bution, in continuation of the general series noted above, briefly reports upon 
experiments relative to the function of wind and insects in fruit pollination. 

The insignificant part played by wind was indicated by the fact that glycerin 
coated glass plates suspended for three days in close proximity to full blown 
apple, pear, and plum trees failed in some cases to collect any pollen grains. 
In the few successful instances it was evident that insects had transported the 
pollen. 

Careful records upon the species of insects visiting apple blooms showed that 
hive i>ees were active only on bright, sunny days, while, on the contrary, other 
insects kept busy during dull weather. This was shown in 1920 when an ex- 
cellent crop of fruit was obtained following a blossoming season during which 
no hive bees had been observed at work. The bumlebee was found to be a 
very important pollinator, keeping active in all kinds of weather, a few indi- 
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viduals having been observed at work during a snow squall. Among species of 
bumblebees, Bombus lapidariust B. terrestris, and B, lucorum were frequently 
recorded and more rarely B. muacorum and B. helferanus. Bees belonging to 
Andrena and allied genera were numerous and active. Hover flies were next 
to bees in frequency, and midges and small two-winged flies were often re- 
corded. In addition to the above noted, which were classified by the authors 
as normal visitors, a long list of miscellaneous insects were observed which 
apparently played some part in pollination. It is concluded from the study 
that cross-pollination may be safely left to wild insects. 

Productive and unproductive types of apple trees: Studies in orchard 
managementt IV, K. Sax and J. W. Gowen (Jour. Heredity, 12 {1921), No. 7, 
pp. 191S00, ph I, figa. S). — This paper, continuing a series devoted to orchard 
management Investigations conducteil by the Maine Experiment Station (E. S. 
R., 45, p. 6»S9), presents the results of a study of the relation of tree type to 
productivity in the Ben Davis apple. 

Among 881 trees representing many different forms, two contrasting types 
were distinguished as characteristic of producing and nonproducing capacities. 
The productive type was large, vigorous, and open headed, with large and often 
drooping branches possessing many laterals well supplied with fniit spurs. 
The unproductive type was small and upright growing, with slender branches 
possessing i*elatively few spurs. Biometrical studies, reported in detail in the 
paper, indicated a high correlation between yield and the different tree types. 

Soil heterogeneity, . variability in root stocks, and bud variation are dis- 
cussed In the light of possible causes of differences in productivity. In a study 
of the distribution of the productive and unproductive types, a marked tendency 
was noted for the grouping of either type in definite areas coinciding with 
variations in soil fertility, thus indicating that soil heterogeneity is an im- 
portant factor in relation to yield. l-.ocalized differences in yield were attributed 
to variations in the root stocks used in the orchard. This hypothesis Is sup- 
ported by records taken in a seedling orchard set in 1911 in which trunk cir- 
cumferences were found to vary from 2 to 18 cm., and also by data obtained in 
another orchard in wdiich trunk circumferences w^ere found to be much more 
uniform in trees worked on asexually propagated Tolnian Sweet roots than in 
the case of those trees worked on seedling French crabs. In discussing the 
third possible cause, that of hud variation, the authors review the results of 
various exiierlmenters and conclude that there is no critical evidence to support 
the hypothesis of variations in yield due to this cause. It is suggested that the 
use of clonal varieties of root stocks would lead not only to more uniformity 
but also to increased production. 

A tribute to the York Imperial apple, S. W. Fletchek {Bonn. State Hort. 
Aasoc. Proc., 62 {1921), pp. 19, 20, pi. 1). — In this brief eulogy on the York 
Imperial apple, delivered August 8, 1920, at the dedication of a memorial to 
this variety erected near York, Pa., the author emphasizes the importance of 
this fruit to the horticultural industry of the Eastern States. 

Stock and scion studies, G. RivifcRE and G. Pichard {Jour. Soc. Natl. Hort. 
France, 4 . aer., 28 {1922), Feh., pp. 96, 97). — Observations on the date of matur- 
ing of fruits of the Arthur Chevreau pear grafted on Williams Duchesse and 
l>oyenn6 du Comice, themselves budded on other stocks, sliowed that the two 
stocks, notwithstanding the fact that they themselves differed sharply in time of 
ripening their fmits, had no effect on the time of maturity of the fruit of the 
scions. The fruit on Williams Duchesse matured on January 18, on Doyennfi 
du Cornice on January 20, and on the usual stocks on January 20. 

The peacli*almond hybrid, L. Coates (Jour, Heredity, 12 (1921), No. 7, 
pp. 828, 829, figa. 2),— Accompanying Illustrations of the tree and fruit is a brief 
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account relative to tbe history, botany, and distribution in California of this 
hybrid form. The fruits are described as insipid and of no economic value, 
although the tree is deemed of use as a stock for peaches, almonds, and most 
varieties of plums. 

Raspberry growing in Massachusetts, S. L. Davknpobt (Mass, Dept, Apr., 
Dept, Bui, 25 (1922), pp, 15, pis. S), — This circular contains information relating 
to the status of the raspberry growing industry in Massachusetts, with notes 
on varieties, cultural practices, methods of training, etc. 

A preliminary note on the increase of grape yield, S. H. PraVaq (Apr. 
Jour, India, 17 (1922), No. 1, pp. ^1-50, pis. 2). — This is a report of miscel- 
laneous experiments conducted at the Gaueshkhind Botanical Garden in an 
attempt to discover practices which would Induce greater productivity in the 
grape. 

The native home of the cherimoya, W. I^openoe (Jour, Heredity, 12 (1921), 
No. 7, pp. 330-3S6, figs. 5). — An account of the author’s explorations in southern 
Ecuador in searcli of the wdld cherimoya, which was found occurring In such 
profusion and under such natural circumstances as to lead to the conclusion 
that this territory is the native home of the fruit. The size and quality of the 
wild fruits was found to compare very favorably with those of cultivated trees, 
thus indicating little improvement due to years of cultivation. 

The classification of garden irises, W. R. Dykes et ax. (Jour, Roy. Hort, 
Soc., 47 (1922), No. 1, pp. 2-7). — This paper presents a classification based pri- 
marily upon the color of the blooms but providing in each color class for groups 
arranged according to tbe time of blooming and the height of the flowering 
stalk. The origin of various species and so-called species is discussed. 

Notes on the origin of the moss rose, C. O. Hurst and M. S. G. Breeze 
(Jour. Roy. Hort. Boc., (1922), No. 1, pp. 26-4^)- — A technical paper present- 
ing the results of researches into the history and botany of the moss rose, with 
Infonmition relative to parent si)ecies and direct descendants. A bibliography 
of numerous ( itations to the literature is included. 

FOEESTEY. 

The national parks portfolio, R. S. Yard (Washington: Dept. Int., 1921, 3. 
ed., enl., pp. 266, figs. 307). — An illustrated handbook prepared for the purpose 
of acquainting the public with the scenic beauty of the national parks. 

The forests of Washington County, F. W. Besley (Baltimore: Md. State 
Bd, Forestry, 1922, pp. 28, pis. 4)- — Information is presented relative to the 
character and composition of th<* forests of Washington County, Md., their dis- 
tribution, the more important species, the yields of lumber and wood products, 
and silvicultural and fire prevention operations. Accompanying the report Is 
an enlarged and detailed forest map showing the distribution of the different 
types of forests. 

The forests of Frederick County, F. W. Bksley (Baltimore: Md. State Bd, 
Forestry, 1922, pp, 32, pis. ^). — Information similar to the above is presented 
for Frederick County, Md. 

The management of the Harvard Forest, 19O9-«-10J.9, li. T. Fxsheb 

(Harvard Forest Bui, 1 (1921), pp, 27, pis, 22, fig, I).— In this illustrated report 
on the Harvard Forest at Petersham, Mass., maintained for three definite pur- 
poses, (1) to serve as a model forest for the demonstration of ideal forest 
practices, (2) as an experiment station for research in forestry, and (8) as a 
field laboratory for students, data are presented relative to the location of the 
forest, the history and mnposition of its forest flora, and silvicultural methods 
in operation. 
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[Hcport of the] division of lands and forests (A^. Y, State Comerv, Gomn,^ 
Ann, Rpt.f 11 {1921), pp, 97-140, figs, 22 ). — A report of the activities of the 
division of lands and forests during the calendar year 1921, featuring recrea- 
tional provisions, reforestation, lire protection, and white pine blister rust con- 
trol. Lists are included of coniferous and broadleaf species which are deemed 
to be best adapted for planting in New York, with the soil preference for 
each species indicated. 

Beports of the forestry commission for the years ended June 30, 1920, 
and June 30, 1921, K. Dalhymplk-TIay kt al. (N. S. Wales Forestry Comn. 
Upts., 1920, pp. S4, pi^. 9; 1921, pp. 16, pis, 2 ). — These reports covering the two 
years ended June 30, 1921, contain the usual information (E. S. K., 42, p. 839) 
relative to administration, silvicultural operalions, alterations in area, tire pro- 
tection, revenues, expenditures, etc. 

Tree planting on the prairic^s of Manitoba, SaskatclK^waii, and Alberta, 
N. M. Ross {Canada Dept. Int., Forestry Branch Hal. 1 {1920), 7. ed., rev., pp. 
60, figs. 40 )- — This revision of a previously noted publication (E. S. K., 25, 
p. 34G) is in a similar manner devoted to supplying the i>rairie settlers with in- 
furmatiiai relative to the selection of suitable species of forest trees and their 
j>roper utilization. 

The propagation of trees from seed, C. K. Leo at {Union So. Africa, Dept. 
Agr. Jour., 4 {1922), No. 2, pp. 161-172, figs. S ). — Instructions are presented for 
the propagation of forest tree species in nurseries, since on account of the 
heat and drought often obtaining in the Transvaal during the dry season only 
a very few species can be propagated by sowing directly in the open. The 
more desirable species, including Ecualyptus, cedars, oaks, etc., must be sown 
in boxes and transplanted into the open ground during favorable weather. It 
is recommended that swls be sown in flat tin boxes with perforated bottoms 
so that the plant, instead of developing a long taproot, will form a branching 
root system capable of sustaining the tr(*e when it is planted in the open. 

Broad*leaved evergreen shrubs for the Boiitli, F. T/. Mfleord (Amer. For- 
estry, 28 {1922), No. 338, pp. 99-104, figs. 9 ), — An illuslrated i)aper describing 
several species of evergrtH^n shrubs which are deemed of value for planting in 
the South. 

The casoara tree in British Columbia, J. Davidson {Canada Dept. Int.. 
Forestry Branch Cire. 13 {1922), pp. 11, figs. 8 ). — This circular, pointing out 
the distinguishing characters of the cascara tree {lihamnus purshiana) and 
discussing its distribution in British Columbia, is prepared for the purpose of 
acquainting laymen with the tree and directing attention to the necessity of 
conserving the supply. 

Notes on woods, S. J. Record (Science, n. ser„ 5o {1922), No. 1419, pp. 266- 
269 ). — A brief article dealing for the most part with the identity of the species 
supidying various commercial woods, including West Indian boxwoods, Brazilian 
tulip wood, coffee wood, rosewood, cocobolo, redwood and sat infs and kakatara- 
balli. 

Trade names for Indian timbers {Indian Forester, 4^ (1922), No. 3, pp. 
135-141 ). — ^This is a list of various Indian woods arranged according to their 
botanical classification with the common trade name placed in apposition. 

DISEASES OF PLANTS. 

Compendium of nonparasltic plant diseases, P. Gkaebner {Lehrhuch der 
Nichtparasitdren Pflanzenkrankheiten. Berlin: Paul Parey, 1920, pp. VII+SSS, 
Hits. 845).-- -The six main divisions of this work (subdivided to make up 14 
clmpters) deal with diseases due to unfavorable soil conditions, air moisture 
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and air movements, warmth and light, wounds, injurious gaseous or liquid 
bodies, and enzymatic diseases. 

Plant diseases [in Ontario], G. C. Creelman {Ontario Agr. Col and Empt. 
Farm Ann, Rpt, 45 {1910), pp, 36-41 ), — In this portion of the president’s report 
it is stated that tlie weather during the season greatly favored such diseases 
as peach leaf curl and stone fruit brown rot. The former was especially de- 
structive, defoliating a large number of trees and in many cases ruining the 
crop. The effects of spraying were very marked. Early and thorough appli- 
cations of lime sulphur (dormant wood strength) resulted in very little loss, 
but trees sprayed late or not at all were almost defoliated. Success depends 
upon early and thorough spraying. Since continued wet weather in early 
spring frequently prevents spraying at the proper time, fall spraying has been 
recommended and where tried has given satisfactory results. 

Currant-leaf spot or anthracnose {Pseudopeziza rihis) was very prevalent in 
the Niagara district. Experimentation indicated show’s that this disease can 
be controlled by spraying with Bordeaux mixture. European currant rust 
(Cronartium riMcolum) was again very prevalent throughout the Niagara dis- 
trict, where it appears to be well established. 

Diseases named as new for this section include eggplant will, stem rot of 
tomato, and rust of statice. Eggplant wilt {Nectria ipomocae) was found in 
many sections of the Province during the summer, considerable loss being 
caused in the counties of Essex, Kent, I.iambton, Wentworth, and Welland. 
The disease is most severe In fields in which eggplant has been grown for a 
number of years in succession. The fungus overwinters in the soil and may 
persist for three or four years in the absence of the host. 

Tomato-stem rot {Botrytis sp.) developed in the college greenhouse during 
the winter and in some cases finally killed as much as 90 per cent of the 
plants. Since Infection takes place under only very humid conditions, thorough 
ventilation of the forcing houses Is considered to be the best way of preventing 
loss from this disease. 

Statice I’ust (l/roniyceH limonium) w'as very destructive in some gardens, the 
foliage in some cases being completely destroyed. 

The investigational work reported includes cooperative experiments in weed 
eradication, potato-disease investigations in cooperation with agricultural rep- 
resentatives, plat experiments with potato diseases, spraying experiments in the 
control of celery late blight, experiments testing the spray method of applying 
concentrated formaldehyde solution for the control of oat smut, an investiga- 
tion of the causes of tomato winter blight or streak and means of control, 
studies on the life history of the fungus causing snapdragon rust, experiments 
in the control of bean-pod spot or anthracnose, experiments in the«control 
of Rhizoctonia or black scurf of potatoes, an investigation regarding the pro- 
duction and germination of twitch grass seed, and a plant disease survey of 
the truck-growing regions of Ontario, regarding which a few details are given. 

Report of the Government botanist for the period April 1 to December 
31, 1930, J. D. Snowden {Uganda Dept, Agr, Ann, Hpt, 1920, pp, Re- 

garding coffee diseases, it Is stated that Hemileia vaitatriw has he^ very 
prevalent during Uie year and in many cases followed by die-back, Oolleto- 
trichum coffeanum, these tw’o fungi being responsible for the greater part of the 
damage done to coffee in Uganda. It appears probable that the various 
OUetotrichums prevalent on coffee, cacao, tea, and various fruit trees are 
closely related to each other and possibly varieties of the same species. A 
Gl<»nereUa was found in association with O, coffeanum on dead coffee twi£^ in 
one locality. Of the diseases of Hevea rubber, those of the bark and cortex 
appeared to be on the increase, black thread and brown bast both being promts 



19223 


DISEASES OF PLANTS. 


845 


•nent. The causative fungi of these diseases In Uganda have not been deter- 
niiiiedt though black thread is usually considered to be due to a Phytophthora, 
A few cases of die<back, Botryodiplodia theohromae^ have been reported. 

Cacao die-back (il. thcobromae) has been somewhat prevalent, l^od rot 
{Phytophthora faberi and Collet otrichum sp.) is fairly common, as is also 
hardening of pods due to C. incamatum, A twig die-back is caused by C, 
theobromicola. 

Tea leaves are attacked by several diseases, the most important being C. 
camelliae (said to be a conidial stage of Olomcrella cingulata)^ attacking old 
and young leaves and seed vessels. A Pestalozzia is associated with Colleto- 
trichum. Cephaleuroa myeoidea causes some damage. 

Of fruit tree diseases, one causing a fruit rot and twig die-back of the avocado 
has been investigated and determined as O, cingulata in both the conidial 
and the i)erithecial stage. Colletotrichum gloeonporioides attacks citrus leaves 
and twigs. Oloeosporium niuaarum attacks banana fruit. Other fungi reported 
Include Cephaleuroa myeoidea on leaves of avocado and guava. Puednia pruni 
on peacli leaves, and Sphaeroatilbe repena on mango roots. 

Of cotton diseases, the most Important is QlomercUa goaaypii with its conidial 
stage, Colletotrichum goaaypii. Ramnlaria areola has been somewhat prevalent 
on the leaves, being sornetiincs accompanied by a MacrosiK)rinm. A Fusarium 
apiiears to be saprophytic on diseased material. A Botryodiplodia causes a 
steni die-back. Cotton diseases, previously reported, include Cercoaporella 
goaaypii and Credo goaaypii. 

Minor crop diseases Include Lepioaphaeria sacchari, still prevalent on sugar 
canc leaves but showing little effect on the growth. Puevinia triticina has 
caused much damage to wheat on the Kampala plantation, this being the first 
time this disease has been recorded in Uganda. It was accompanied by Helmiur 
thoapoHum sorokiniannm, which is also reported in this region for the first time. 
Rice was attacked by several fungi, notabJy Hvlminthoaporium sp. and Lepto- 
sphaeria sp. The only maize disease reported is P. aorghi. Leaves of Voand- 
zria auhterranea were attacked by a Cercospora, probably an imdescribed species. 
Other fungi occasionally attacking legumes in Uganda are JEcidium vignae, A. 
glycinea, Aaeochyta phaacolorum, Cercospora personata, Eryaiphe polygoni, Meli- 
old bleornia, and Vromyeea appendiculatus. Leaves of cassava (Manihot utilise 
aima ami M.‘ palmate) are attackeil by C. henningsii. I^eaves of Ceara rubber 
{AI. glaziovii) are attacked by C. cearae. Potato leaves have been attacked by 
Alteniaria solani. Native tobacco is attacked by C. raciborskiiy causing discol- 
ored areas on the leaves. 

Host index of diseases of economic plants in the Philippines, O. A. 
Beinking (Philippine Agr., 8 (1910), No. 1-2, pp. 3S-54)- — ^This list is on much 
the same plan as that previou.sly noted (E. S. R., 41, p. 843). 

In the brief Introduction it is claimed that in certain articles on tropical 
phytopathology, instanced by that of Westerdijk (E. S. R., 34, p. 48), the nura 
her and destructiveness of diseases of tropical plants have been greatly under- 
estimated. All of the groups of disease fungi which are present in the tem- 
perate regions are represented In the Tropics, some extremely destructive dis- 
eases being produced by members of each group. It is positively stated that 
plant diseases are fully as numerous and destructive in the Tropics as they are 
in the United States or in other countries in the Temperate Zone. This is evi- 
denced by the large number of disease organisms here listed as attacking many 
plants. 

Dusts and dnstlnip for insect and fungus control, I, II, G. E. Sandebs and 
A. Kblsall (8oi. Apr,, 1 (1922), No. 1, pp. H-IS, figs. 2; 2 (1921), No. 1, pp. 
7-1.4). —The tw6 articles constituting the present contribution, crediting certain 
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tabular detail to Whetzel (E. S. R., 46, p. 448), deal, respectively, with the exist- 
ing status of dusting and dusts containing copper and arsenic. 

The first article compares dusts and sprays as regards effectiveness and 
costs, concluding that under orchard conditions dusts have some definite ad- 
vantages over sprays, being (at least potentially) as cheap and as efficient 
in the control of scab and of biting insects but inferior to sprays in the con- 
trol of sucking insects. The second article concludes that dusts containing 
copper and arsenic are effective in controlling biting insects and black spot 
under the conditions existing in Nova Scotia. While some commercial Bor- 
deaux powders may be as eff<H?live as the copper-arsenic dust here described, 
tliey will probably continue to l>e more expensive. Work done on potatoes with 
these dusts is to be reported later. It appears that the copi>er-arsenlc dust 
or some other dust containing copper and arsenic should come to play an im- 
portant part In plant pest suppression. 

Fungicidal dusts for the control of smut, G. P. Dabneix-Smith {Agr. Qaz, 
N, <8. WaleSf S2 {1921), No. 11, pp. 796-798 ). — A review of certain recent contri- 
butions and discussions emphasizes the alleged fungicidal action of copper 
carbonate, this being the supposed ultimate form of the deposit upon leaves 
sprayed with Bordeaux mixture. 

The effect of citric acid on the germination of the teliospores of Puc* 
cinia graminis tritici, A. P. Thiel and P. Weiss {Phytopathology, 10 {1920), 
No. 10, pp. 448-452, fig. 1 ). — Some results are given of cooperative investigations 
carried on between the Minnesota Experiment Station and the Bureau of Plant 
Industry, U. S. D, A., on the germination of rust spores, the investigation In 
this case being confined to modifications of the permeability of the spore wall. 
Ordinarily the teliospores were found not to germinate until after a con- 
siderable period of rest, but when treated with 1 per cent citric acid germina- 
tion was obtained in a much shorter time than normally. The best germination 
was secured where the spores were exposed to citric acid for 15 minutes. 

The effect of citric acid and various salts of the acid is still being In- 
vestigated. 

Corn root rot {Kentucky Sta. Rpt. 1920, pi. 1, p. 28 ). — Studies are reported 
of 39 varieties of corn from 27 localities in the United States In which it was 
found that seed and ear infection with FuBarium mondliforme is probably 
universal. It is claimed that partial control might be obtained by using for 
seed purposes only ears the seedlings of which show a high degree of re- 
sistance to the rot when grown in sand in a warm room. Plants which ripen 
their ears at the usual time but remain green for a considerable time follow- 
ing ripening have been found to produce more resistant seedlings than those 
which die previously to or at the time of ripening of the ears. 

Rhizopus infection of corn on the germinator, J. F. Adams and A. M. 
HussELi. {Phytopathology, 10 (1920), No. 12, pp. 535-543, figs. 6 ). — ^The authors 
report serious Injury to com seedlings In the germinator due to the develop- 
mmt of BMzopua nigrUmis. A study was made to determine the manner la 
which the embryonic plant was attacked. The rupture of the pericarp seems 
to furnish conditions favorable for the Infestation of the scutellum, whidi 
Interferes with the normal function in the nutrition of the young plant The 
organism in question is said to be so ubiquitous that efforts should be made 
to exclude it from the germinator If an index to normal germination is sought 

Mycological research on cotton, [M. A. Bailey] {Egypt Min, Agr,^ Cotton 
Research Bd., Ann. Rpt, 1 (1920), pp, 4^-4 ^). — It is claimed as beyond reason- 
able doubt that cotton soreshin is due locally to a Rhizoctonia. This fOfm, 
while at present unsatisfactory as to classification, is considered probably 
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Identical with Corticium vagum. A detailed account of the disease ia to be 
published. 

A boll rot showed Rhizopua nigricans, which was supposed to cause the 
trouble and to be carded by the cottonseed bug Oxycarenus hyalinipennis and 
the bollworms Earias insulana and Oeleehia goaayplella. This disease also 
is to be dealt with in a special publication. I-«eaf spot appearing late on weak 
plants is attributed to Mycoaphaerella goaaypina. 

Hhizoctonia causing cotton soreshin and root rot in India has been found 
to cause also in Egypt a root rot and wilting of Lubia and Phaseolus, but 
the fungus from these plants has not been known previously to Infect cotton 
seedlings in Egypt. However, the same fungus has been found in the roots 
of a wilted cotton plant at El Giza. It is thought that cotton wilt in Egypt 
may be caused by more than one soil organism. Observations on the per- 
centage of injury due to wilt are considered inconclusive. 

The presence of perennial mycelium in Peronospora schleideui, P. A. 
Mubphy {Nature [London], lOS {1921), No. 21 H. p. SOi). — It has now been 
proved that mycelium of P. achleidcni, the onion mildew fungus, is capable 
uf perennial existence in onion bulbs, shoots produ(*ed therefrom being infected 
from the start. 

For a time in early spring, usually in April, mildew is found only on onions, 
the bulbs and leaves of which are permeated with mycelium. Tlie plants ap- 
pear to act as important centers of infection. Though no harm becomes ap- 
parent for a long time, the leaf tips ilnally turn yellow and droop. Under 
favorable weather conditions mildew then breaks out, at first just below the 
withered iwrtions of the older leaves, then on all leaves except the youngest. 
A nice balance appears to exist between liost and parasite, the internal myce- 
Jium breaking out into conidiophores only at a certain stage of maturity, and 
the host tissue persisting for some time tliereafter. 

Konseptate mycelium, apparently that of P. achleideni, has been found in 
the bulbs of the common onion, in those of the potato or underground onion, 
and of the shallot. In case of the common onion and shallot tins mycelium 
has been definitely conne<'ted with the mildew fungus. It has also been 
proved that the mycelium survives when infected bulbs are left in the soil 
during the winter. This is possibly an linix>rtanl point in the case of Tripoli 
onions, which are sowi» in the autumn. 

Infected bulbs showed mycelium plainly when they were examined in spring, 
autumn, and winter. 

The effect of this fungus on the keeping qualities of infecttnl bulbs requires 
further study, as do other points in this strangely overlooked phase in the life 
history of this common and destructive parasite. 

Diseases [and pests] of the potato, B. T. Dickson {Sci. Agr., 2 {1921), 
Nos. 2, pp. 5S-67, figs. 2; S, pp. 93-96, figs. 3). — It appears that losses in Canada 
from potato troubles amount to millions of dollars annually. A list here given 
includes hopperburn (or tipburn), mosaic and mosaic dwarf, leaf roll, powdery 
scab {Epongoapora aubterranea), blackleg {Bacillus atroacpticua) , black wart 
or potato canker {ChryaoplUyctia endobiotica) , leak {Pythium debarycmum) , 
late blight {Phyiophthora infeatma), wilt and stem rot {Sclerotinia libertiana), 
dry stem rot and black scurf {Corticium vagum aolani), early blight {AUemairia 
aolani), wilt (Fusarium oxyaporum), common scab {Actinomyces scabies), skin 
spot (Ooapora puatutana), silver scurf {Bpondylocladium atrovirena), tuber 
dry rot (FuaaHum spp.), net necrosis {Fuaarium spp.), blackheart, frost 
necrosis, spindling sprout, hollow heart, and arsenical injury. 

Discussion of diseases in which insects supposedly play an Important rOle 
includes hopperburn, mosaic and mosaic dwarf, and leaf roll. 
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Potato [disease] experiments, H. M. K*icholls (Tmmania Ayr, atid Stock* 
Dept. Rpt. 1920-21, pp. IS, 14), — This report deals with the second stage* of the 
tests previously noted (E. S. R., 45, p. 846), in which seed potatoes were kept 
for four hours at 125® F, with the object of killing disease organisms, the 
sprays (principally Bordeaux mixture 4:4:40) being used twice to prevent 
infection by wind-borne spores« The acre plat of Brownell potatoes yielded 
45 bags, of which all were lit for market or seed except 2.75 bags. 

The ix)tatoes from this test plat were planted the next year without further 
treatment to test for any carrying over of thef effects of heating to a second 
generation. It was noted that seed of the same variety planted In the same 
held and cultivated in the same manner showed an inferiority which was 
clearly distinguishable, even at a distance. On digging, a considerable superi- 
ority as regards yield was found for the descendants of the potatoes which 
had been subjected to heating, the increase being 1.434 tons per acre over the 
yield from the untreated seed, which gave only 3.585 tons per acre. 

The author is of the opinion that this process supplies an easy and inexpen- 
sive means of increasing substantially the potato yield in Tasmania. Irish 
blight is controlled by maintaining a temi)eraturc of 104® for four hours. 

Mosaic disease of potatoes, A. 1). Cotton {Jour. Min. Ayr. [London], 2S 
{1921), No, 4* PP* SS5-S40 ), — ^Mosaic of i>otato is thought to have existed for 
many years in Great Britain. It now occurs in all portions, though in varying 
degree of intensity. The typical disease is said to be more conspicuous toward 
the North, but more serious in the w'armer parts of the country, though mark- 
edly decreased in violence (sometimes to the vanishing point) by the heat and 
drought of some sections. In certain parts of England it persistently attacks 
seedlings in its most intense form, at times practically killing out first year 
plants. 

Marked variation is noted in the percentage of the infection and in the in- 
tensity of the attack when varieties are considered. Several of these are men- 
tioned as very susceptible. 

Infected plants do not recover but carry the disease in the tubers. Insects 
carry the disease to healthy plants, and the following season shows an Increase 
in its prevalence. 

Care should be taken not to use infected or suspected tubers for seed. 
Uogueing is not considered profitable. 

A suspected mosaic disease of sweet clover, H. H. McLabty {Phytopathol- 
ogy, 10 {1920), No. 11, pp. 501-50S, fig, 1 ), — brief description Is given of a 
mosaic condition of sweet clover plants in which the leaves of affected plants 
had a mottled appearance, were distorted and curled, and tlie plants somewhat 
dwarfed and unhealthy in aiipearance. 

Tobacco root rot, angular leaf spot, and wildfire {Kentucky Sta, Rpt. 1920, 
pt, 1, p, 26 ), — It is reported that 16 out of 17 selections of Burley tobacco when 
tested in a badly diseased field proved very resistant to the root rot caused 
by Thielavia hasicola. 

Cultural and field studies of the leaf spot diseases prevalent in the tobacco- 
growing sections of Kentucky are said to have shown that the diseases are 
identical with angular leaf spot and wildfire, and that these diseases were 
probably present in the tobacco-growing areas previous to 1920. 

A fourth Phytophthora disease of tomato, D. Reddick {Phytopathology, 10 
(1920), No, 12, pp, 5i?8-534).-— The author gives an account of a disease of toma- 
toes observed on a crop grown in the vegetable houses at OorneH University. 
The symptous included a typical damping-off of seedlings, a girdling of stems 
of all ages and at any point, a blight of foliage, a rapid rot of the fruit, and 
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•the gradual death of foliage from the base, eventuaUy resulting In the death 
of the plant 

The cause of the disease has been determined as a species of Phytophthora, 
and the organism is compared in its characteristics with other well-known 
species. 

Sclerotinia wilt of greenhouse tomatoes, B. T. Dickson {Phytopaihology, 
10 {1920) f No. lit pp. SOOt 501 1 fig. 1 ). — The author describes a badly wilted 
condition of tomato plants in commercial greenhouses in Quebec, the plants 
being attached by the fungus ^Sf, Wbertiana. The bed in which the tomatoes 
were grown had previously been planted with lettuce which suffered from a 
severe attack of lettuce drop, and this may have been the source from which 
the infection was obtained. 

Stem-end rot of greenhouse tomatoes, B. T. Dickson {Phyiopaiholoyy. 10 
{1920) t No. lit pp. i98-500, fffj. 1 ). — A description is given of a stem-end rot of 
tomatoes found in a greenhouse in Quebec, the trouble being due to Botrytis 
sp. In addition to attacking the fruit, the fungus was found to occur on the 
calyx, fruit stalk, and stems of the plants. 

Tests of the wilt resistance of different tomato varieties, C. W. Edgkrton 
and O. C. Moreland {LouiMana Bins, Bui. 184 {1921) ^ pp. S~24. figs. 8 ). — The 
results are given of a three years* test of commercial varieties and various 
wilt-resistant selections of tomatoes. 

It was found that the wilt disease attacks all varieties, but it kills sus- 
ceptible plants much quicker than it does the resistant ones. Most commercial 
varieties of tomatoes were found very susceptible to the disease, although there 
were some exceptions. The wilt percentage during the middle of the picking 
season is said to show the comparative wilt i*eaistnnce of the different varieties. 
A number of so-called resistant varieties developed at different places in the 
Southern and Middle States were tested, and varieties whicli had bt^n de- 
veloped by the liOUisiana Stations were found to be satisfactory for Louisiana 
conditions, both in resistance to the wilt and in their yielding ability. Two 
varieties sent out by the U. S. Department of Agiiculture, Norton and Marvel, 
were found satisfactory as to resistance to wilt and in yield. 

Apple black rot (Sphaeropsis malorum) in Oregon, C. R. Stillinger 
{Phytopathology 1 10 {1920). No. lOt pp. — The author reports the occur- 

rence of the black rot due to B. malorum in Oregon, as well as its probable 
presence in Washington ami California. It is stated that the disease does not 
npi>ear to be of great ei'cjnoniic importance so far as observed. 

Downy mildew, H. L. Mantkl {Agr. Gaz. N. S. ira^r.s, 82 {1921) ^ No. 10, pp. 
HS-Ult fig- i). — Grai)e downy mildew, said to have originated in America and 
to have reached Australia by way of Europe on grafte<l cuttings, appeared in 
Victoria early In 1917 in a mild outbreak, spreading rai)idly early in the follow- 
ing season and affecting the clusters as well as the foliage. Optimism caused 
neglect of spraying, and owing to the occurrence of favorable conditions the 
fungus spread like wildfire in all directions, reaching practically every vine 
in the State and causing large losses. In 1920 it api^eored in Queensland and 
late in the season in South Australia. 

Signaling Peronospora outbreaks, 10150, P. Vohltno {NuoiH Ann. I Italy] 
Min. Agr.t 1 {1921), No. i, pp. 56-62).— -In 1920, meteorological stations were 
started at about six points for the purpose of noting weather data and of 
giving notice of Peronospora outbreaks, with a view both to economize on 
spraying and to minimize loss from Peronospora. The information as collected 
and here discussed in some detail is said to show practical advantage derived 
from this service during its first year. 
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Ba^eriosis (a new disease) of banana, V. Zemar (R&o, Facult Agron. La ‘ 
Pluto, S. ser., H {1921), No. 2, pp. 17-$0, flgu. S ). — Recent study of a so-called 
rot of banana known in South America for some years has resulted In the 
identification of a hitherto undescribed bacterium. This is claimed as the 
causal agent and has been named Bacillus mmarunt n. sp, A Fusarlum has 
also been found in connection with the disease, which is preferably called a 
bacteriosls. Forms attacked Include Musa cavendishii, M, sapiettUum, and Jlf. 
paradisiaca, the first named showing some degree of resistance to the disease. 

Citrus canker eradication in Florida, W. Newell (Fla. Dept. Agr, Bien. 
Rpt., 15 (IPir-iS), pt. 1, pp. 157-161; also in So. African Fruit Grower and 
Smallliold., 6 {1919), No. 10, pp. 297, 298). — A condensed account is given of 
work, expenditure, and results in the campaign against citrus canker in Florida, 
from its appearance in 1913 to Its supposed virtual eradication by June 30, 
1918. 

Report on eradication work in cooperation with the Bureau of Plant 
Industry for quarter ending June 30, 1921 (Fla. Plant Bd. Quart. Bui., 5 
{192t), No. 4f p. 17S). — This re])ort shows no case of citrus canker appearing 
since August, 1910, except the 539 cases in one grove noted for July, 1920, in a 
report covering October, 1920 (E. S. R., 46, p. 48), and one case occurring 
in August, 1920. However, five properties were still classed as infected (not 
known to be free from canker) June 30, 3921. 

A serious disease of almond trees, B. Peybonel (NuoiH Ann. [Itafp] Min. 
Agr., 1 {1921), No. 1, pp. 27-44, 7). — ^A fungus (Fusicladium amygdali) 

causing crop loss following twig infection and resulting leaf cast is discussetl 
in relation to other fungi and to protective measures, principally the application 
of strong copper or iron fungicides. 

Observations on Oytospora chrysosperma in the Northwest, E. E. HtmEBT 
{Phytopathology, 10 {1920), No. 10, pp. 442 - 44 ^)- — According to the author, the 
weather conditions during the unusually dry summers of 1917, 1918, and 1919 
resulted in tlie widespread and abundant appearance of C. chrysosperma on 
certain forest, shade, and ornamental trees in the Northwest. This disease, 
which has been previously described by Bong (K. S. R., 39, p. 357), attacks 
poplars, willows, maples, and certain other trees and slirnhs. Isolations of 
the fungus were made, and the organism was studied in relation to the host 
plants. It was found that infection usually followed some sort of injury re- 
sulting in low vigor of the trees. Such a condition is brought about by light 
ground fires, severe drought, etc. 

As control methods, the author recommends the abandoning of willows, 
maples, and mountain ash for planting in regions subject to this infection, 
planting the most resistant species, watering regularly and abundantly, and 
rigid inspection of nursery stock to prevent the spread of the disease. 

Safeguarding the white pine crop, S. B. Detwileb {Amer. Forestry, 27 
{1921), No. 325, pp. 7-11, figs. 8). — This review of conclusions reached at the 
sixth annual International Blister Rust Conference notes some details not 
emphasized in the report by Detwiler and Moir (B. S. R., 45, p. 549). 

As a result of experimental work during five seasons, it is stated decisively 
that removal of Ribes from the vicinity of pine stands effectively controls 
blister rust. The proof of this is rated among the most important data pre- 
sented to the conference, this leport being made by Pickier and Hodgkins as 
a result of relnspection of the control area at Lenox, Mem. 

The cultivated black currant is so highly susceptible to blister rust and 
produces such numbers of spores that It was declared by the conference to be 
a serious public nuisance and detrimental to the growing of white pine. It was 
advised, therefore, that State legislation be provided for the general destruc- 
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tion of this species in pine-growing sections. The conference urgently recom- 
mended the removal of all currant and gooseberry bushes within 200 yds. at 
least from white-pine stands. Reports of extensive surveys made in the North- 
eastern States during 1920 showed that over large areas 10 per cent of the 
pines, on the average, are already attacked by blister rust. The first infection 
on these areas dates back to 1906 in some cases and up to 1911 in others. 

In Wisconsin and Minnesota white-pine blister rust is widely distributed on 
currants and gooseberrie.s, attacking pines at a number of points. An account 
is given of efforts at eradication, which have at least succeeded In bringing the 
disease under control. 

The Rocky Mountain and Pacific Coast forests appeared to be free from the 
white-pine blister rust. 

Studies on the rate of growth and behavior of the blister rust on white 
pine in 1018, A. S. UiioAns (PhytopathoUmL 10 {1920), No. 12, pp. 612-521).— 
The results are given of field studies conducted at Kittery Point, Me., during 
the spring and summer of 1918. The studies were undertaken with a view to 
determining the rate of growth and behavior of the blister rust cankers, and 
although the Investigations were carried on for but a single year, the results 
are believed to be typical of the behavior of blister rust on the white pine. 

Overwintering of Marsonia Juglandis, R. I^kyronel {iitaz. Spcr. Apr. Hal., 
53 (1920), No. pp. 168-171). — Evidence is presented supporting the view 
that M, (Onomonia) juglandis may overwinter in the conidlal form in branches 
and shoots of walnut trees. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Migratory bird refuges and public shooting grounds {V. 8. House Repre- 
sent., 67. Cong., 2. Scss., Com. Agr., Hearings on Migratory Bird Refuges [cfr.], 
1922, pp. €9). — This is a report of the hearings before the Committee on Agricul- 
ture, House of Representatives, on February lG-17, 1922. 

The migration of North American birds, XVIII, compiled by H. C. Obeb- 
1 I 01 .SER (Bird Lore, 24 (1922), No. 2, pp. 85-88). — This paper, continuing the 
series previously noted (E. S. R., 46, p. 450), records the migration of the many 
forms of the red-winged blackbird. 

Glimpses of desert bird life in the Great Basin, H. C. Oberholser 
(Bmithsn. Inst. Ann. Rpt., 1919, pp. 355-366). 

Habits and metamorphoses of Insects, E. L. Bouvier (Hahitudes et Meta- 
morphoses des Insects. Paris: Er^nest Flammarion, (1921), pp. 321, fig. 1 ). — 
The several parts of this bi>ok deal with alimentation in insects, means of de- 
fense and protection, and conservation of the species. 

[Papers on insects and Insect control] (Mm. Agr. [F/'(mcc], Ann. Epiphy- 
ties, 7 (1919-1920), pp. 117-266; 323-44h fiOf*- 70).— An account of the 

occurrence of Insects during the years 1919-1920 forms part of a report by the 
directors of the Entomological and Plant Pathological Stations of Paris. 
Papers which relate to economic entomology (E. S. R., 45, p. 454) are as 
follows : 

The Fight Against the Moroccan I.K)CUSt (Dociostaurus maroccanus Thumb.) 
in Crau In 1920, by P. Vayssi^re (pp. 117-168) ; The Simultaneous Treatment 
of Plant Diseases and Insect Enemies of Fruit Trees by Spray Mixtures, by 
A. Palllot (pp. 169-194) ; Experiments with Spray Mixtures for Fruit Trees, 
by J, Feytaud (pp. 195-236) ; The Argentine Ant (Iridomyrmesf humilis ar- 
rogans Sant) in the South of France, by C. Chopard (pp. 237-266) ; Investiga- 
tions of the Eud6mls and Oochylis moths In Bordeaux In 1918 and 1919, by 
J* Feytaud (pp. 823-338) ; Insects Injurious to Cultivated Plants in Morocco, 
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by P. Vayssi^re (pp. 339-S70) ; The Rouen Entomological Station (pp. 871-E76),‘ 
An Enemy of Poplar, Idiocerus popuU L., The Poplar Leafhopper (pp. 377-385), 
and The Raven Problem In Normandy (pp. 386-390), all by R. R^gnier; Bio- 
logical Observations of the Olive Fly and Its Parasites in the Menton Region, 
by R. Poutiers and L. Turlnetti (pp. 891-397) ; Investigations of the Use of 
Chloropicrln as an Insecticide, by B. Trouvelot (pp. 398-404) ; and summarized 
reports on the work accomplished by the entomological stations at Paris, Blols, 
Bordeaux, Montpellier, Saint-Genis-Laval, and Rouen, etc. (pp. 421-488). 

Collected leaflets on insect pests of fruit trees (London: Min, Agr. and 
FinhetHcSf 1921, pp, 100, pis, 10, figs. 51). — ^This consists of summarized accounts 
of about 40 of the more important insect pests occuring in Great Britain. 

Forest Insect problems of the Pacific slope, A. J. Jaenioice {Jour. Boon, 
Ent., H (1921), No. 5, pp. 447-^50). — A brief survey by the forest examiner of 
the U. S. D. A. Forest Service. 

The insects that transmit disease in Venezuela, M. Nu5iEZ Tovak (Insectos 
Vcnezolanos Trasmisores de Enfermcdades. Caracas: State, 1021, pp. 54, 
pis. 2), — ^This account, presented at the Third Medical CJongress in Venezuela, 
in June, 1021, deals largely with the Culicidae, particularly Anopheles, and 
other blood-sucking dipterans. Other insects briefly considered include several 
hymenopterans and ixodids. 

The war against insects, L. O. Howard (Chem. Age {New YorkL SO (1922), 
No. 1, pp. 5, 6, fig. 1; also in Nature [London), 100 (1022), No. 2725, pp. 79, 80). 

Dust Insecticides In California, E. O. Essio (Jour. Econ. Ent., 14 (1921), 
No. 5, pp. S92-S04)> — This is a discussion of the use of nicotin dust, accounts of 
which by Campbell (E. S. R„ 44, p. 651) and by Smith (K. S. R., 46, p. 350) 
have been noted. 

Notes on the use of nicotin dusts, A. W. Moimirj. (Jour. Econ. Ent., 14 
(1921), No. 5, pp. S94-400). — ^Thi.s account of the use of nicotin dust in Califor- 
nia relates particularly to its use against the grape lenfhoppers, the melon 
aphis, and the woolly apple aphis. 

Spreading and adherence of arsenical sprays, W. Moore (Minnesota Sta. 
Tech. Bui. 2 (1921), pp. S--50, fig. 1). — This account is based upon an extensive 
review of the literature and investigations conducted by the author. 

“The addition of material similar in chemical constitution to the leaf 
surface causes the spray mixture to form a film of liquid over the leaf. The 
positive adsorption of the added material at the leaf-spray interface, resulting 
in a lowering of the interfacial tension, appears to offer the best explanation 
of the results. Different typcjs of leaves naturally require different materials. 
Thus organic compounds such as beechwood creosote, carvacrol, or amyl 
alcohol, soluble in fats and waxes and but slightly soluble in water, produce 
good spreading over waxy leaves such as cabbage. Various proteins and 
plant Infusions give good spreading on leaves with surfaces of cellulose even 
when they are strongly cutlnlzed as in the case of plum and citrus leaves. 

containing small-sized particles adhere better than those with 
larger particles. An even distribution of the spray over the leaf tends to 
increase the adherence.” 

In the latter part of the work, which deals with the adherence of spray 
materials to the leaf, the author advances a new reason as to why the ad- 
herence of one material to the leaf is superior to that of another. He has 
demonstrated that the leaf surface assumes when wet a negative electric 
charge, and that suspensoids of the common arsenic compounds ionize in 
such a way that their particles are also negative. Field tests have confirmed 
the assumption that spray materials carrying positive electric charges Will 
adhere to the negatively charged leaf surface better than materials exhibit- 
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• ing negative charges. Positive arsenic preparations of different elements 
were prepared and tested, and ferric arsenate was found to be the most prom- 
ising material and more toxic than lead arsenate. The presence of ferric 
hydroxid in the spray material is not desirable since, owing to its adsorp- 
tion of arsenic, it lowers the toxicity of the preparation. 

**The common compounds of arsenic, such as lead arsenate, Paris green, 
calcium arsenate, and others, have particles carrying negative electric charges. 
Arsenic compounds of aluminum, chromium, and iron may be prepared so that 
the particles carry a positive charge. 

“As shown in tests with locusts, the ratio of the amount of the arsenic com- 
pound in the body to that in the excreta is a better basis of comparing toxicity 
of different arsenical preparations than tests based on the food consumed or 
the time required to produce death.” 

A list of the literature cited, covering 5 pages, is appended. 

Cold storage control of insects, K. R. de t)NO {Jour, Econ, Ent., X4 {J921), 
No, 5t — ^This Is a brief discussion of the subject. 

The seventeen-year locust, U. E. Snoogbass {Smiihm. Imt. Ann. Hpf., 1919, 
pp. S81-40f^i pU, 5, 9). — ’I'his is a report of extended studies of Tihicina 

geptendecim made during the season of 1919 at Somerset, Md., which is illus- 
trated by pen drawings and colored plates. The subject is dealt with under 
the headings of underground life, transformation, the adults, song, egg laying, 
death, internal anatomy, and hatching. 

Proceedings of the International Conference for the Organization of 
Work Against Locusts (Actes de la Conference Internationale pour V Organisa- 
tion de la Lutte Contre Ics Sauterclles, 1920, Rome: Inst, Intematl. Agr., 1921, 
pp. 171), — This report of the proceedings of the conference held at Horae, Italy, 
October 28-31, 1920, includes papers by S. Poiileff on combating locusts in 
Rulgaria (pp. 150, 151), by Gilin on control work in Tunis (pp. 152, 353), and 
by P. Vayssifere on the w'ork in Morocco in 1920 (pp. 154-157). 

Report of control work with locusts in Uruguay from 1017 to 1920 , 
R. SuNDBERG (Uruguay Defensa Agr, Mem., 1917-1918, pp. 89, pis. 7; Uruguay 
Defcn^a Agr. Bol. Mens., No. 1 (1920), pp. S, 9; aOs. in Intematl. Inst. Agr. 
[Rome], Intematl. Rev. Eei. and Pract. Agr., 11 (1920), No. 10, pp. 1210-121S ). — 
The usual reports (E. S. R., 37, p. 849) on the occurrence of locusts and 
m(*asiire8 for tlieir control, etc. 

Thrips injury to peaches in southern California, G. P. Weldon (Jour, 
Econ, Ent, 14 (1921), No. 5, pp. 424-428). — ^A species of thrips thought to be Eu- 
thrips helianthi, first observed in Placer County in the fall of 1914, became in 1920 
a source of great injury to peaches. The adult thrips enter the blossoms as soon 
as they open in the spring and the eggs are depositeil. The adults and larvie 
feed during the blooming period and until the time the husks are shed from 
the little peach, practically all the Injury taking place before the shedding of 
the husks. It was found in spraying experiments with nicotin sulphate dis- 
tillate emulsion mixture that not over 50 per cent of the thrips were killed, 
because of the difficulty in getting the spray into the blossoms. Negative 
results were also secured in 1920 and 1921 from the use of Nicodust. 

The hog louse, Haematopinus sals L.: Its biology, anatomy, and his- 
tology, L. IBYorencb (New York Cornell 8ta. Mem, 51 (1921), pp. 64I-74S, 
figs. 78).— Following a brief historical review, the author gives an account of 
the biology of the hog louse (pp. 644-651) and then an extended discussion of 
its internal anatomy and histology. The eggs, which are laid one at a time 
and attached to the bristles of the hog by a clear cement, hatch in from 12 to 
20 days. Ih the course of its development, this louse undergoes three molts. 
The first occurs after 6 to 6 days, the second after 4 days, and the third after 4 
104818—22 5 
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to 5 days, and sexual maturity after 3 days. The time of development from first- 
stage larva to the mature adult was from 16 to 38 days, and the duration of the 
life cycle from egg to egg was 29 to 33 days. There were from 1 to 4 feedings 
during a period of 24 hours. 

The relation betw’een the parasite and Its host has not been considered, and 
no references are given to veterinary literature in the appended bibliography 
of seven pages. 

Monograph of the North American species of Deraeocorls ( Hoteroptera, 
Miridae) , H. H. Knight {Minnesota Sta, Tech, Bui. 1 (1921), pp. 75-210, 
figs, 47). — In the present paper the author recognizes 54 species and 22 varieties 
of Deraeocoris from North America, of which 37 species and 20 varieties are 
described as new. A key is presented for seven groups of species of the genus, 
and keys are given for each group. Notes are also presented on two species 
which have been described and placed in the genus Deraeocoris, but belong to 
other genera, and tl)e genus Deraeoeapsus is erected, of whi<;h Deraeocoris in- 
gem Van D. is the genotype. An 11 -page list of the literature cited and an 
index to the species by groups are included. 

Smumary of life history of beet leafhopper (Kntettlx tenclla Bak.)v 
H. H. P. Seveiun {Jour. Kcon. Ent., U {1022), No. 5, pp. 45S-Jf 36). —This is a 
review of the status of knowledge of the beet leafhopper, reports of studies of 
which by the author have been previously noted (E. S. R., 41, pp. 456, 755). 

The life history of the beet leaf!ioj>per, H. H. P. Skveuin {Facts About 
Sugar, 14 {1922), Nos. 5, pp. 02, 93, figs. 6; 6, pp. 110, 111, figs. 7; 7, pp. ISO, JSl, 
figs, 2; 8, pp. 152-154, 158; 0, pp. 170, 171). — This is a report of further studies 
(E. S. R., 41, pp. 456, 755) of Euiettix tenclla Bak., conducted by the author 
in the San Joaquin Valley, Calif. These studies show the incubation period 
to vary from 11 to 55 days from February to October, the uyinphal period 
of the first brood from 23 to 37 days from April to October, and the egg and 
nymphal periods combined from 37 to 99 days. Eggs deposited from November 
1 to January 15 failed to hatch, or the nymphs died out of doors. Tliere was 
a high mortality during the winter of Ihe nymphs which hatclied out from 
eggs deposited during September and October. A total of 328 eggs were 
deposited by a single female of the first generation. 

^*Four generations were bred from tlie dark females which wintered over In 
(he cultivated area. After the flight of the pale green adults of the first brood 
from the plains and foothills into the cultivated area, four more generations 
were bred, or a total of five broods. The months of maximum emergence of 
the first to the fourth broods bred from the dark females were the same as 
those In which the second to the fifth generations were reared from the pale 
green leafhoppers, as follows: June-July, July-August, September-Oetober, and 
October-N ovember.’* 

Experiments with a dusting machine to control the beet leafhopper 
(Eutettix tenella Bak.) with nicotin dust, H. H. P. Severin et al. {Jour, 
Boon. Bnt., 14 {1021), No. 5, pp. 405-47.0). — ^A dust containing 8 per cent Black- 
leaf 40 applied with an American Beauty hand duster to 4 cages killed from 
87 to 97 per cent of the leafhoppers. A few adults recovered, but most of them 
died in from 20 to 45 hours. A dust containing 10 per cent Blackleaf 40 
applied with a dusting machine at the rate of about 100 lbs. to the acre caused 
an average mortality of 69 per cent by the end of 7 hours, 83.3 per cent at the 
end of 24 hours, and 92.6 per cent at the end of 48 hours. 

Preliminary experiments conducted with a dusting machine in a beet field 
at King City [Calif.] showed that dust mixtures about six weeks old kept in 
closed tin receptacles and containing from 6 to 10 per cent of Blackleaf 40 
were not as effective as the newly made njaterial. ... No concluslonB can 
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* be drawn as to the value of dust mixtures as a method of control for the l)t*et 
leafhopper due to the fact that the beets were i)lanted after the invasion into 
the cultivated area had occurred,” 

Anuraphls helichrysi Halt., a pest of prune, plum, and red clover In 
Idaho, B. H. Smith {Jour, Econ, Ent„ H (1921), No, 5, pp, 422, 4S.'?).~-This is 
the most important aphid enemy of the prune and plum in Idaho, where red 
clover and garden asters, the most important summer host plants, are fre- 
quently very heavily Infested. Its injury to clover during the sununor of 1921 
caused a marked reduction in the yield of seed in fields near Twin Falls. 
Blackleaf 40 used at the rate of 0.75 pt. to 100 gal. of water with soap as a 
spreader or to 100 gal. of dilute lime sulphur solution applied just before the 
buds open on prune and plum has given perfect control. 

Observations on the biology of apple aphids, F. II. liATiuiop (Jour. Econ. 
Ent,, H (1921), No, 5, pp. 4^^-^4i0), — This is a brief account of observations of 
Aphis avenue Fab., A. pomi DeG., and A. sorbi Kalt. at tbc Oregon I^xperiinerit 
Station, in continuation of those at the New York State Experiment Station, 
previously notwi (PI S. R., 35, p. 757). 

An explanation of rc'cent failures In San Jo86 scale control, IV. A. IlUTri 
(Illinois Eta, Circ, 252 (1922), pp. 4 )^ — The author discusses the basis for the 
increase in the number of reports of unsatisfactory control of the San Jos6 
scale by spraying that have been received by the station in the past two or 
three years. The studies have brought out the fact that while failures are 
common in southern Illinois they are exceptions in the northern part of the 
State. It is pointed out that growers throughout the State are spraying their 
trees with very small quantities in comparison with the amounts iisetl experi- 
mentally, the amount of spray most often applied being about one^third that 
required to cover the trees heavily. While the use of these small amounts 
does not seem to cause trouble In northern Illinois, it is a most likely explana- 
tion of the failures which are occurring in the southern part of the State. 

Life history of the codling moth in walnuts at Santa Ana, Calif., H. J. 
Quayle (Jour. Econ. Ent., I4 (1921), No. 5, pp. 44O-444). — In addition to the 
observations on the life history of this pest at Santa Ana, a brief reference Is 
made to its seasonal history at Carplnteria, Calif. 

Miscible oils and fruit-tree leaf -roller, .T. R. Parkkk (Better Fruit, 16 
(1922), No. 9, pp, 7, 8, 21). — This paper Includes information on ArcJiips arpy- 
rospila additional to that given in the account previously noted (E. S. R., 46, 
p. 157). 

In spraying experiments in 1921 several kinds of miscible oils were tested, 
of which Dorraoil at a strength of 1 : 11.5 gave the best results in both winter 
and spring spraying tests. Practically no spray injury resulted from its use 
at this strength, and leaf-roller Injury to the foliage was so reduced that it 
was scarcely noticeable. Universal Brand Dormant Soluble Oil gave fair 
results in the second spring spraying but very poor results in the winter and 
first spring spraying. It also caused some spray injury, and the injury to the 
foliage resulting from the work of the leaf-roller larvae was enough to give all 
the trees a ragged appearance. Scalecide gave poor results in all tests. Spra- 
Mulsion, even though used much stronger than any of the other oils, gave very 
poor results. 

The r€»sults of using certain oil sprays for the control of the fruit-tree 
leaf-roller in the Pajaro Valley, OaUf., D. D. Penny (Jour. Econ, Ent., 14 
{1921), No. $, pp. ^8, 4W).—- The best results obtained with any oils In the tests 
here reported were obtained from tlie emulsion of the Pennsylvania Gas Oil, 
10 per cent of which gave an 80.9 per cent kill in the sprayed plat. The Ortho 
brand of western crude oil emulsion gave a 50 per cent kill on trees sprayed 
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with the customary 12 per cent of oil. In the 97.7 per cent kill obtained with 
the 15 per cent Ortho crude oil sample all but one egg in one mass failed to 
hatch, which makes tlie actual kill very close to 100 per cent. 

Life history of Ethmia macelhosiella Bnsck, A. Bubck and C. Heinbich 
{Ent, Soc. Wash. Proc., 24 (1922), No. 1, pp. 1--9, fign. 15).*-~Thls lepidoteran, 
an account of the life history of which is here considered, was found to develop 
on the leaves of a species of Phacelia. 

The seasonal history of Anopheles occidentalis D. & K. in California, 
S. B. FREEnoBN (Jour, Econ, Ent,, H (1921), No. 5, pp. 415-421, fig. 1 ). — ^This is 
a report of studies made during the years 1919 and 1920. 

Arsenic as a larvicide for anopheline larvae, M. A. Babbeb and T. B. 
Hayne (Puh. Health Rpts. [U, fif.], 36 (1921), No. 49, pp. S027-S0S4) .—The 
authors have confirmed the work of Roubaud, an account of which has been 
previously noted (E. S. R., 43, p. 853), in that trioxymothylene strewn on 
the surface of the water was found very toxic to anopheline larvae, both in 
laboratory and in field tests. This result led to an extension of the investiga- 
tion with a view to discovering some substance that is cheaper and even 
more poisonous to the larvae. A considerable number of substances were 
tested, and compounds containing arsenic were found to be most promising, 
Paris green proving to be the most efficient. 

A test was devised by which the toxicity of a substance for anopheline larvae 
could be quantitatively measured in the laboratory. This consisted in lightly 
strewing the powder to be tested upon the surface of the water in a Petri or 
other convenient dish, after which a larva was pipetted Into the dish, and the 
time when the particles of powder began to be swept into the mouth of the 
larva was carefully observed. At the end of a given feeding period the larva 
was pipetted out, washed, and deposited in a second dish for observation. 

As pointed out by the authors, the possible advantages of arsenic dust used 
against anopheline larvae are its cheapness, portability, ease of distribution 
by means of the wind, and the possibility of using it over areas difficult of 
treatment by methods now in use. The chief disadvantage is that its use is 
limited to anopheline larvae, ova, and pupae of all kinds, and that culiclne 
larvae are apparently unaffected. It is believed that this method will have a 
place in antimalarial work, especially in areas not easily drained and so covered 
by vegetation or other obstacles as to render them inaccessible to natural ene- 
mies of larvae or to other methods of treatment. 

Life histories of Indian insects. — ^Piptera; Sphryracephala hearseiana 
Wostw., S. K. Sen (India Dept. Agr. Mem., Ent. Ser., 7 (1921), No. 6, pp. S3S8, 
pl8. ^).-“Thig is a report of observations on the life history of the syrphid 
S. hearseiana, made at Pusa in March. 

Two mechanical devices for controlling western cucumber beetles, R, E. 
Campbell and W. H. Nxxon (Jour. Econ. Ent., 14 (1921), No. 5, pp. 400-404* 
fig. 1 ). — ^A hopperdozer Invented for use against Diabtrotica soror Lee., a uni- 
versal feeder, is described. With this apparatus a man with one horse has 
covered 30 acres per day at a very low cost per acre. The machine is service- 
able for capturing the beetles infesting any low-growing crop, such as beans, 
beets, cucumbers, etc., grown in rows, and also such crops as alfalfa up to 
the time it is about half grown. 

A similar machine on the same general plan was developed which proved 
entirely satisfactory for use against D. trivittata Mann. 

Biological notes on Besmocems, a genns of roundhead borers, the 
species of which infest elders, H, E. Bttbke (Jour. Econ. Ent., 14 (1921), No. 5, 
pp, 4^0-452).— These notes relate to four western and one eastern species of the 
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genus Desniocerus, all of which bore In the pits and wood of living shrubs or 
trees of various species of elder (Sanibucus). 

The specific names of two otiorhynchid weevils of Florida, K. A. Schwakz 
and H. S. Babbeb (Ent, Boc. Proc., (1922), No. 1, pp. 29, SO, figs, g).— 

This paper relates to the names of two species of Pachnaeus. 

The larva of the North American beetle Zenodosus sanguineus Say of 
the family Cleridae, A. G. Boving and A. B. Ohampiain (Ent Boc. Wash. 
Proc., 24 (1922), No. 1, 9--11, figs. 11). 

A list of phytophagous Ghalcidoidea with descriptions of two new" 
species, A. B. Gahan (Ent Boc. Wash. Proc., 2Ji (1922), No. 2, pp. SS-5H, 
figs. 2), — Following a brief introduction, tlie author lu'estuits a species catalogue 
of phytophagous chalcidoids other than the fig insects (pp. 38-4fi), a host 
plant list arranged In alphalietlcal order (pp. 4fi~54), and descu-iptioiis of two 
new species, namely, Rhicnopeltella eumlgpti from galls on Eucalyptus globulus 
at Wellington, New Zealand, and Uaroiolita phyllotachitis from young steins 
of bamboo (Phyllostachya hamhusoides) at Brooksville, Fla. 

The identity of a hymenopterous parasite of the alfalfa loaf w'oevil, K. A. 
(’USHMAN (Ent, Soc. Wash. Proc., 24 (1922), No. 2, p. 04)- — A parasite reared 
from Phytonomus posticus at Hoytsville, Utah, and described by Viereck as 
Aenoplcgimorpha phytonwni has since been reared from the same host in 
Italy, and has been identified by the author as Hennitelcs micator Grav., a 
European species. 

Notes on the oviposition and habits of the Iris saw"fiy, Rhadinoceraea 
micans Klug, H. Scott (Ent Mo. Mag., 3. ser., 7 (1921), No. 82, pp. 229’-2S2).-- 
Tliese notes relate to a sawfly, first recorded from Great Britain in which 
has been found abundantly on the vrild yellow flag (Jris pseudacorus) at 
Woking, England, They deal with certain points in its life history and par- 
ticularly with the method of oviposition. While I. pseudacorus is its normal 
food plant, it will also feed on other species of Iris in gardens. 

Isle of Wight disease in lUve bees (Hoy. Soc. Edinb. Trans. 52 (1920-21), 
No. 4 j PP- 757-775, pis. S, figs. 2). — This subject is dealt with in four papers: 

I. The etiology of the disease, J. Rennie, V. B. White, and E. J. Harvey 
(pp. 737-754). — ^The authors first review briefly the occurrence of the Isle 
of Wight bee disease and the Investigations that have been made of it, with 
references to the literature. They announce the discovery that a parasitic 
mite invades the respiratory system of the adult bee. Exhaustive investiga- 
tions have led them to conclude that this mite is the causal agent of the 
disease. This previously undescribed mite, which Rennie has identified as 
belonging to the genus Tarsonemus, wms first observed by one of the authors 
(Harvey) in December, 1919, at which time a single example was found in 
a portion of trachea present in a preparation of the thoracic glands. The 
following May another of the authors (White) discovered it to occur in all 
stages of development In certain of the major thoracic tracheae of affected 
(“crawling”) bees. Notwithstanding variations in the course of the disease 
in dilferent stocks, the authors consider it as established that there is an 
invariable association of the parasite with diseased stocks, and that there is 
a definite pathology in relation to infestation in the individual bee. The 
development of the disease was traced within bee colonies from the earliest 
stages of infestation to its complete manifestation in “ crawling ” and other 
definite symptoms. They have observed that the total effects resulting from 
its feeding upon the bee and life generally within it renders It useless as a 
working unit, disorganizes its social system, and eventually shortens the bee’s 
life. In extensive investigations of stocks suffering from Isle of Wight dis- 
ease, they have always found this parasite present. Of 36 per cent of supposed 
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healthy stocks in which it was found present^ a proportion eventually de- 
veloped the usual symptoms and died from the disease. 

II. The pathology of Isle of Wight disease in hive bees, P. B. White (pp. 
755-764).— It is pointed out that Isle of Wight disease Is primarily an infec- 
tion of the respiratory system, in which the organism remains localized 
throughout the entire course of the attack. Imperfect oxygenation and pos- 
sibly malnutrition and a toxic condition are the main factors in the disease as 
now known. 

III. Jsle of Wight disease in hive bees: Experiments on infection with 
I'arsonemtis woodi n. sp., E. J. Plarvey (pp. 765-767). — The results obtained by 
the author show that experimental infestation with this mite by direct contact 
between bee and bee is difficult to effect. It appears to be unusual for the 
mites to enter the cell and invade the bee body before the bee emerges there- 
from. The experiments indicate that migration of both sexes takes place 
from the dead bee. 

IV. Isle of M ight disease in hive bees: Acarine disease; the organism asso- 
ciated with the disease, T, woodi n. sp., J. Rennie (pp. 768-779). — In this 
paper the author presents a teclinical description of the parasitic mite which 
causes the disease under the name T, woodi n. sp. In considering the biology 
of tliis species, brief references are made to the habits of the best known 
species, including both plant and animal attacking species. In none of hun- 
dreds of bees received from Italy, Holland, Switzerland, and North America 
has this parasite been found to be present. Examinations made of a number 
of other insects have failed to show the presence of any parasite within the 
thoracic tracheae. In the course of the investigations, at least five different 
species of mites were found in hives or upon combs, dead, or live bees. 

In a later account of this mite, previously noted (E. S. R., 46, p. 464), Hirst 
places it in the new genus Acarapis. 

The occurrence of diseases of adult bees, E. F. Phiixips (17. S. Dept, Agr,, 
Dept, Circ. 218 {1922), pp, 16, figs, 2 ), — ^This circular consists largely of a dis- 
cussion of the Isle of Wight disease, In which attention Is called to the work 
conducted in England indicating that Acarapis woodi, described by Rennie 
in the paper above noted and referred to by Hirst (E. S. R., 46, p. 464), is 
the causative agent. In a survey during the summer of 1921, In which exami- 
nations were made of 200 samples from 161 towns in 146 counties in 41 
States, no indication was found of the presence of this mite in the United 
States. A shipment from England to Washington, D. 0., consisting of a 
queen bee and attendants in queen mailing cages demonstrated conclusively 
that it is an easy matter to import the living mites Into this country. Exami- 
nations showed living mites to occur in worker bees after they had been 
dead for several days. The prohibition or restriction in the importation of 
adult bees into this country as a means of preventing the introduction of the 
mite is discussed. 

Nosema disease, caused by Nosema apis, is considered (pp. 9-12), and It is 
concluded that, due to its present wide distribution and its mild character, 
it is not necessary that any quarantine measures be applied against It. 

In a brief reference to arsenical poisoning (pp. 12, 13), It is stated that 
there is reason to think that hi some instances serious results have come 
from its use. 

The circular includes a list of 23 references to the literature. 

Notes on acarine disease, VIII, IX, J, Rennik {Bee World, 3 {1921), No, 7, 
pp, 180-182, fig, 1; 3 {1922), No, 8, pp, 204-206, figs, 2 ), — ^These further notes on 
the subject (E. B. R., 46, p. 464) deal, respectively, with the habits of some 
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Tarsonemidae, bees as raite carriers, confusion in mite diagnosis, the identifi- 
cation of (TarsonemuB) Acarapis woodi^ and profitable diseased stocks and 
their problems. 


POODS— HUMAN NUTEITION. 

Pood products, their source, chemistry, and use, E. H. S. Bailey (Phila- 
delphia: P. BlaJeiston's Son d Co,, J92Jy 2, ed., rev., pp, figs. 92).-- 

The principal changes in the second edition of this book (E. S. II., 32, p. 353) 
consist in the condensation of the cliapter on ulcoliolic beverages and a re- 
vision of the chapters on animal and vegetable fats and oils, and on nuts, 
cereals, and cereal products. The statistics of production and use of foods 
have in general been brought down to 1939. 

Practical physiological chemistry, V. B. Hawk (J^hiladelplua: P, BlalcisUm's 
Son d Go., 1921, 7. cd., rev., pp. XIV-{-G7r>, pin. 6, fign. 192).— Ot interest in this 
revision (E. S. 11., 40, p. 308) is the inclusion in the section on metabolism of 
directions for the care and caging of experimental rats and the technique for 
experimental work on the detection of dietary (Iefi(‘iencies, particularly vitamins. 

Preventive inedicinc and hygiene, IM. .T. Uosenat^ (New YorJe and London: 
1). Appleton d Co., 1921, .{. cd., rev., pp. XXXU-^JoG7, ftps. - Changt^s of 
particular interest in tiie fourth edition of this volinno (E. S. U., 38. p. 882) 
are the extension of the clmj)tcr on some general considerations in the section 
on preventive and communicable diseases into a separate section on imblic 
health measures ami methods; the revision of the .subsections on food poisoning, 
botulism, and delicieucy diseases; and the addition of a laboratory course in 
preventive medicine and hygiene. 

Subtropical e.sculents, M. C. (SuAiurAM (Lanert [London], 1921, II, Xo. 27, 
pp. 1357-13G2). — \ brief de.scription is gi\en of the vegetable foods and edible 
fish to be found in Madeira. It is noteil that the natives of this island do not 
suffer from the so-called delicieucy diseases. This is attributed to the wealth 
and variety of vegetables and fruits included in their diet. 

The energy value of some dried fruits, A. A. Uamsay (Apr. Oaz, N. S. 
Walcn, S3 (1922), No. 1, pp. 57, OcS).— Data are presented on the percentage com- 
position and calculated energy value of dried apricots, peaches, nectarines, 
I»ears, and prunes. 

Studies of the bacterial flora of home canned vegetables, IT. L. Lang 
(Jour. Homo Eoon,, IS (1921), No. 9, pp. 1/1/9). — Itacloriological examina- 
tions were made of 938 cans of vegetables (peas, corn, Lima beans, asparagus, 
string beans, spinach, chard, okra, field peas, carrots, summer squash, and 
tomatoes), packed under home conditions, of which 302 were spoiled and 636 
were in good condition. Some of the vegetables were packed in tin, but most 
of them in glass. About 10 per cent of the cans were processed under steam 
pressure, but the majority were processed in a water bath. The following re- 
sults are reported: 

Home canned vegetables in first-class condition are not necessarily sterile, 
but frequently contain the spores of resistant soil bacteria. These spores, how- 
ever, do not cause spoilage provided the can has a good vacuum and the seal 
remains tight, laving, vegetative bacteria are not found in canned goods of 
good quality, except in the case of leaky containers. Yeasts wore found only 
twice and then were isolated from leaky cans. Molds were isolated from about 
5 per cent of tlie spoiled cans, where the seal had been broken. 

Three groups of bacteria occur in home-canned foods; aerobic species, an- 
aerobic species, and thermophiUc bacteria, the latter including both aerobes and 
facultative anaerobes. The following species of aerobic soil bacteria were iso- 
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lated: Baoillus subtUis (Ehrenberg), isolated 120 times; B, mesmterieus 
(PKigge), isolated 115 times; B. vulgatua (Plttgge), Isolated 96 times; B. mega* 
tJierium, isolated 28 times; B. cereus. Isolated 25 times; B, vamlatus, isolated 
12 times ; and B. my coidea. Twelve other members of the B, aubtilia-ineaenteri- 
cue group not corresponding to any of the known species were isolated. All 
anaerobic bacteria found produced gas vigorously In dextrose media at 37® C. 
The most frequent cause of spoilage was one strain (or possibly several closely 
related strains) of butyric acid organisms Isolated from 185 cans of spoiled 
corn, peas, and Lima beans. Spores of this organism resisted lOO® C. for six 
hours, as well as intermittent processing at 100® for one hour at Intervals of 
38 and 24 hours. B, tvelchii was isolated several times. Eight strains of true 
thermophilic bacteria and 7 strains of facultative thermophilos were isolated. 
These probably play a part in the spoilage of canned goods, since they may de- 
velop during the heating and cooling of the cans betw'een 40 and 60®. 

“The frequency of occurrence of the spores of bacteria In cans of good 
quality varied from 20 per cent in the case of tomatoes to 80 per cent in the 
case of spinach. Spores of the B, auhtilia-meaeniericua group were able to 
withstand 100® for periods varying from 5^ to 10 hours. Pour successive heat- 
ings at 100® for 1 hour and 1^ hours, both at intervals of 38 hours and 24 hours, 
also failed to kill the spores of some strains. 

“ No organisms resembling B, botulinm in its cultural or morphological char- 
acteristics were found. Anaerobic butyric acid bacteria were not isolated from 
cans of good quality.” 

The black spot ** of chilled and frozen meat, F. T. Huooks and M. N. 
Kidd ([Ot. Brit.] Dept, 8ci. and Indus, Research, Food Invest. Bd. Spec, Rpt, 6 
(1921), pp. 6, pi. 1), — This is the report of an investigation of the “black spot” 
of eliilled meat previously found by Massee (E, S. li., 28, p. 059) to be caused 
by the growth of the fungus Cladosporium herbarum. 

Preliminary experiments on the conditions under which the “ black spot ” 
fungus will grow in cold storage have shown that it is capable of gnovlng and 
producing black spots on meat kept at a temperature which does not ri.se 
above 22® P. If meat inoculated with the fungus is kept at room temi>erature 
for from 24 to 48 hours before being placed in cold storage, the development of 
the fungus is much more rapid than when the meat is placed in storage im- 
mediately after inoculation. At the freezing point the development of the 
fungus is much more rapid than at lower temt)eratures, consequently fluctua- 
tions in the temperature of the refrigerating room will alter the raiudity of 
growth of the fungus. 

Abrasions of the meat seem to exercise no influence on the development of 
“black spot.” The fungus develops particularly on the subcutaneous con- 
nective tissue, whether overlying muscle or fat. The fungus produces no toxic 
substances during growth, so that its presence does not render the meat dan- 
gerous or unfit for human consumption, but it may be accompanied by putre- 
factive bacteria which would make the meat unfit for use. 

The effect of weather on milling, E. S. Miller (Amer, Miller, 50 (1922), 
No. 2, pp, 152--15i, figs, 2), — ^This article stales that better flour is made in 
summer than when the weather is very cold, and that there is a falling off 
in the quality of flour after October. This Is ascribed in part to a deteriora- 
tion in quality of the wheat ground, the best wheat being received Just after 
harvest, but is believed to be due also in large part to unfavorable weather 
conditions, especially with reference to temperature and humidity. 

The author is of the opinion that “a practical humidifying system would 
be- of great benefit to any mill, especially in the summer. Cool, moist air 
Introduced into the milling system, particularly under the rolls, could not fkii 
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* to facilitate reducing and bolting, and prevent excessive evaporative loss. Yet 
it is probable that a little cooler air than that of the atmosphere, and wheat 
somewhat warmer than normal, would produce better results than either system 
used alone.” Reference is made to experiments conducted at the Kansas Ex- 
periment Station, which seemed “to indicate tliat flour made from heated 
wheat has superior baking qualities, especially if the wheat is new.” 

Basal metabolism and ideal weight and pulse ratios, A. Petehson and W. 
Walteb {Jour, Amer, Med, Assoc,, 78 (1922), No. 5, pp. 341-34S, figs, 2). —A brief 
analysis is given of the results obtained in more than 2,500 observations of 
basal metabilism on about 1,200 subjects with regard to the question of the re- 
liability of the Benedict portable apparatus, the relation of basal metabolism 
to thyroid activity, and the relation of pulse rate to basal metabolism. 

Basal metabolism determinations by the gas analysis and the Benedict meth- 
ods used interchangeably, one test following the other immediately, on 55 sub- 
jects have shown that the portable apparatus is reliable provided the breathing 
appliance is tight and free from annoyance, and the subject has rested all night, 
has been perfectly quiet for at least 20 minutes, and has fasted from 12 to 15 
hours. It Is considered that the test is best made at the bedside of the subject. 

From the results obtained by charting basal metabolism against ideal weight 
in 1,087 subjects and comparing the deviations from standard metabolism with 
<liagnoses of thyroid trouble, the conclusion is drawn that ” the mass of evidence 
is against weight being influencetl to any consistent degree by thyroid activity 
alone.” 

A definite correlation between basal pulse rate (or pulse rate In the fasting 
relaxed state) and basal metabolism was noted in most of the cases examined. 
Tlie mean rate of basal pulse in men was 60 and in women 74. A basal pulse 
rate of over 82 In men or iK) and over In women has been found to be a cause 
for suspicion of hyperthyroidism. 

Basal metabolism determination and its technical difficulties, 11. M. Jones 
{Jour, Lab. and Clin. Med., 7 {1922), No. 4, pp. 19J’-J98). — l"lds is a discussion 
of several sources of error and technical difficulties involved iu basal metab- 
olism determinations. In particular it is eiiqffiasized that any method to be 
dei>endahle requires a duplicate test for a control, and that the technique should 
first be proved adequate by tests on known normal subjects. 

The water balance of the body, L. G, Rowntkee {Physiol. Hci\, 2 {1922), 
No. 1, pp, 116-169, figs, 2). — In this review the author discussers the literature 
on the water balance of the body from the standpoint of its definition ” as the 
daily relation between the total amount of water entering tlie organism through 
the ingestion of liquids and food and the total output of water lost from the 
i>ody by way of the kidneys, bowels, lungs, and skin. In the intake must be 
included the water of oxidation.” 

Among the many points discussed are the relative importance to life of 
oxygen, water, and food ; the constitution of water ; the nature of the seusailon 
of thirst; factors determining the relative loss of water by various channels; 
and the effects of water deprivation and excessive ingestion of water, water 
intoxication. An extensive bibliography is appended. 

Fat transport in the animal body, W. R. Blook {Physiol, Rev., 2 {1922), 
No, 1, pp, 92-115), — ^This is a critical review of the literature on the subject 
under the main headings of fat transport across the intestinal wall, transport 
from the Wood to the tissues, and passage from the tissues. A list of 71 refer- 
Hices to the literature is appended. 

The Wnc and copper content of the human brain, M. Bodansky {Jour, 
Biol, Chem., 48 (1921), No, 2, pp. Continuing the study of the dis- 

tribution of zinc previously noted <E. S, R., 46, p. 566), the author reports 
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aualyises of four adult brains and a fetal brain. These indicate that copper and 
zinc are normal constituents of the human brain, and that there is probably 
a more rapid storage of these elements in the brain during intrauterine life 
than after birth. 

The bacterial content of the stomach as influenced by saliva, N. lCopErx)FF 
(Soc. Expt. Biol, and Med. Proc., 19 {1921), No. S, pp. 119-112). — ^Data are pre- 
sented confirming the suggestion made in a previous paper (E. S. R., 46, p. 710) 
that the bacterial count of the stomach depends largely on the swallowing of 
saliva. By using an ordinary dental suction tube it was found possible to re- 
duce the swallowing of saliva to a minimum. The bacterial count of samples 
<)f the stomach contents of the same subject under ordinary conditions and with 
the saliva remove<i showed consistently higher numbers in the former case. 

Dietetics and public health, E. C. Van Lekbsum (Lancet [London], 1921, II, 
No. 24f pp. 1252-1254). — In this lecture, given before the Royal Society of Medi- 
cine, England, the author emphasizes the necessity of systematic propaganda in 
human nutrition, and cites as an example of such propaganda for national feed- 
ing the boys’ and girls’ club work developed by the States Relations Service, 
U, 8. D. A. The value of the work of trained dietitians In hospitals and insti- 
tutions is also emphasized. 

Growth and reproduction npon simplified food supply. — ^11, Influence of 
food upon mother and young during the lactation period, H. 0. Siikbman 
and M. Muiiliteld (Soe. Expt. Biol, and Med. Proa., 19 (1921), No. 2, pp. 70, 
77). — In continuation of the studies previously noted (E. S. R., 45, p. 864), a 
comparison Is briefly reported of the nutrition of rats into the seeond generation 
on diets containing, respectively, one-sixth whole milk powder to flve-sixths 
ground whole wheat and one-third whole milk powder to two-thirds ground 
whole wheat. Evidences of Improved nutrition on the latter diet are sum- 
marized as follows: “(1) Increase in the number of young produced, (2) in- 
crease in the percentage (and therefore also in the number) of young success- 
fully suckletl, (3) better maintenance of the body weight by the mother while 
suckling the young, (4) higher average weight of young at a standard weaning 
age of four weeks, and (5) more economical utilization of the calories of food 
consumed (as well as of the body material of the mother) in the rearing of 
the young to weaning age.” 

Studies of infant feeding. — XII, A study of the amounts of the indi- 
vidual mineral elements usually fed iu modified milk formulas, with a 
consideration of the use of lime water in connection therewith, A. W. 
Bosworth (Ann. Med., 1 (1921), No. 4$ PP- 5S9-547). — ^Thls, a paper previously 
noted (E. S. R., 46, p. 261), and the two following papers continue the series 
of studies on infant feeding (E. S. R., 41, p. 561). 

From data obtained iu previous studies on the distribution of ash constituents 
111 human and cow’s milk, and from determinations of CaO, PaO*, and citric acid 
in milk diluted with varying amounts of lime water, the author has calculated 
the available mineral elements in modified formulas of cow’s milk furnishing 
varying amounts of protein from 0,75 to 2.5 per cent A comparison of this 
tabulation with the ash constituents of breast milk shows that all modifications 
made by the use of cream and whole milk or skim milk which contain less than 
2 per cent of protein are deficient in chlorin or potassium or both, and that all 
modifications containing more than 1.25 per cent of protein furnish an excess of 
available calcium. By the addition of from 25 to 50 per cent of lime water to the 
milk some of the excess calcium is precipitated as calcium phosphate. In such 
cases the formulas containing over 1.5 per cent of protein have an excess of 
available caldum. 
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In any modification of milk the protein content i^ould be brought to as near 
2 per cent as possible in order to furnish the right amount of chlorin and potas- 
sium, and lime water should be added In order to reduce the amount of calcium 
available for the formation of soap. It is also noted that all modified milk 
formulas containing less than 1.6 per cent protein are deficient In citric acid. 

Studies of infant /eedlng.— XIV, Chemical studies of certain dry milk 
products used in infant feeding, A. W. Boswobth {Amer, Jour, Diseases 
Children, 22 (1921), No. 5, pp, 455-458). — ^A careful study of various commer- 
cial brands of dried milk has been made for purposes of comparison with fresh 
cow’s milk in regard to their use in infant feeding. The analyses include deter- 
minations of moisture, fat, lactose, protein, citric acid, ash, chlorin, phosphorus, 
calcium, magnesium, sodium, and potassium. 

The principal points brought out in these analyses are evidences of the 
addition in some of the products of either sodium carbonate or bicarbonate; 
removal before drying of some of the fat in the original milk, thus indi- 
cating that the product is not dry whole milk in a strict sense; and a loss 
of citric acid in nearly all the samples. The latter finding is not in harmony 
with the results obtained by Supplee and BeUis (E. S. R., 46, p. 615). 

A table is also given of the degree of solubility of some of the mineral 
elements in fresh cow’s milk and in the dry milk products examined. No 
change was found in the solubility of chlorin, sodium, and potassium, but 
wide variations in the solubility of phosphorus, calcium, and magnesium were 
noted, the solubility in some cases being greater and in others less than in 
fresh milk. Attention is called to the fact that in all but one of the dry 
milk products examined there has been an increase in the lyercentage of 
soluble calcium. This change is thougiit to be an important factor to be 
considered in connection with the use of dry milk preparations for infant 
feeding, inasmuch as an excess of soluble calcium in cow’s milk as compared 
with human milk is thought to be responsible for the soapy stools and i>ro- 
tein curds eliminated by most bottle-fed infants. 

Studies of infant feeding. — XV, The calcium of cow’s milk in its relation 
to the digestion and absorption of casein. Protein curds in stools, A. W. 
Bos WORTH (Amer, Jour, Diseases Children, 22 (1921), No. 6, pp. 618-619). — Con- 
tinuing the series noted above, evidence is presented that the hard protein 
curds sometimes found in the stools of bottle-fed infants are not produced 
as the result of any fault in the digestive fumitioning of the infant, but are 
caused by an excess of soluble calcium in the food or an excess of acidity 
which dissolves the normal insoluble calcium, tlius increasing the content of 
soluble calcium. Tills results in the formation, through the action of reunin, 
of tough protein curds which are slowly and inwimpletely digested in the intes- 
tine and tend to be eliminated as such. Analyses of the protein curds present In 
the stools of some bottle-fed infants receiving modified cow’s milk have shown 
them to be composed of protein in the form of paracasein, fat, and dicalclum 
phosphate. 

The vitamins, H. C, Sherman and S. L. Smith (New York: Chem. Cat. Co., 
Inc., 1922, pp. III+273, pis. 4, figs. 14 ). -—This volume, which is one of the series 
of scientific monographs published under the auspices of the American Chemical 
Society, reviews the history of the subject, the properties and distribution of the 
three now recognized specific vitamins, the relation of these vitamins to cer- 
tain deficiency diseases, and their place In the problem of the food supply. 
Tables are given of the occurrence of each of the three vitamins as reported in 
the literature and of the relative values of different articles of food as sources 
of vitamins. An extensive bibliography is appended. 
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Factors Influenciiig the vltamlii content of foods* A. E. Dutchke (Jmr* 
Indus, and Engin. Chetn., 13 (1921)^ No. 12, pp. 1192--1104). — ^This and the six 
following papers were presented at a Titamin symposiuin at the annual meeting 
of the American Chemical Society In New York City In September, 1921, 

In this paper the author emphasizes some of the factors which are of Im* 
portance in influencing the vitamin content of foods. In foods of animal 
origin these are considered to be the diet of the animal previous to slaughtering, 
the type or species of animal, the type of tissue used as food, and the method of 
food treatment. 

Standardized methods for the study of vitamins, A. D. BM;M:£rrT (Jour. 
Indus, and Engin. Chem., IS (1921), No. 12, pp. 1104^1106, figs. 3). — ^An urgent 
plea is made for a standardization of methods for the study of vitamins, such 
a standardization to include strict uniformity in the basal diets, with deflnite 
methods for tlie preparation of these diets; deflnite statements with regard 
to age, weight, sex, and physical condition of the experimental animals; regu< 
lation of the methods of feeding tlie animals and recording the food intake; 
the use in general of preventive rather than curative treatment; and the ex- 
tension of the tests to cover a long enough period to obtain conclusive results. 

Vitamins from the standpoint of structural chemistry, R. H. Wilijams 
(Jour. Indus, and Engin. Chem.^ IS (1921), No. 12, pp. 1107, 1108). — In continu- 
ation of his investigation of the chemical nature of vitamins (E. S. K., 37, p. 
411), the author has tested the protective power against avian polyneuritis of 
a large variety of synthetic substances of which only trlmethyluracll and 
4-phenyli80cytosin have shown any curative effects. In discussing these and 
earlier results, he states whether this result or any of the phyidologieal re- 
sults so far obtained with synthetic substances has any real significance must 
be left to the reader’s Judgment. However, the solubilities, chemical reactions, 
and natural occurrence of vitamin B, so far as known, agree very closely with 
the pyrimidin bases, a class of substances knoum to be capable of a very deli- 
cate desinotropism. In view of these facts any suggestion of physiological 
activity in synthetic preparations of this group or its allies ought not to be 
lightly dismissed. The writer believes that vitamin B eventually will be found 
to be a cyclic nitrogen compound with an oxygen substitution in the ring and 
capable of existence in a betain configuration. If the work on synthetics offers 
any useful suggestions as to manipulation in the isolation or identification of 
the vitamin from natural sources it will have served an adequate pur{>ose.’* 

Vitamins from the standpoint of physical chemistry, V. K. LaMes (Jour. 
Indus, and Engin. Chetn., IS (1921), No. 12, pp. IIOS-'IIIQ ). — ^A brief outline Is 
given of investigations conducted in various laboratories on the solubility of 
the vitamins in different media; the adsorption of vitamins under varying 
conditions ; the size of the particles w-hlch carry the vitamin activity or, more 
specifically, studies on nltrafiltrution ; and the stability of the vitamins under 
conditions in which time, temi>erature, hydrogen-ion concentration, radiant 
energy, and oxidizing agents are the independent variablea As an illustration 
of the stability studies as thus outlined, some details are presented of the 
investigation of tlie stability of the antiscorbutic vitamin by Sherman, LaMer, 
and Campbell noted in detail b^ow. 

The aatiberiberi vitamin, O. Funk (Jour. Indus, and Engin. Chem., IS 
(1921), No. 12, pp. 1110, lllD.^A general discussion, 

Experiments on the isolation of the antineuritic Titamin, A. Saumax 
(Jour. Indus, and Engin. Chem., IS (1921), No. 12, pp. iiii-jrii5).--This paper 
describes in detail the method of preparing the stable silver vitamin com* 
pound which has been noted from a pr^iminary report (E. S. R., 45, p. 612>. 
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The antiscorbutic TitainiUt A. F. Hess {Jour, Indus, and Engin, Chem,, 13 
(1921), No, 12, pp, 1115, 1116), — This is a brief summary of the known proper- 
ties of vitamin C, particularly the effect of oxidation and of catalysis on the 
destruction of this vitamin. As an illustration of the effect of catalysis, experi- 
nsents are cited In which milk was pasteurized at a temperature of 145® F. 
for 80 minutes, half of it being heated in a glass vessel and the other half in 
a copper vessel. As tested by feeding 80 cc. per capita of these two lots of 
milk to a series of guinea pigs, the milk heated in the copper vessel was found 
to have lost considerable of its antiscorbutic vitamin, while the milk heated in 
the glass vessel was apparently unaffected. 

The destruction of the antiscorbntic vitamin in milk by the catalytic 
action of minute amounts of copper, A. F. Hess and L. J. Unger (^oc, Expt, 
Biol, and Med, Proc,, 19 (1921), No, S, pp, 119, 120). — Essentially noted above. 

The quantitative determination of the antiscorbutic vitamin (vitamin 
C), H. C. Sherman, V. K. LaMeb, and H. L. Campbetx (Jour, Arner, Chcm. 
^Soc., 44 (1922), No, 1, pp, 165-172, ftg, 1), — ^This and the following paper report 
in greater detail the study of vitamin C which has been noted previously from 
another source <K. S. R., 45, p. 563). 

In this paper the method employed is described, tables are given of the weight 
in grams at 3*day intervals of guinea pigs on the basal diet alone, and of pro- 
tocols of the experimental animals on the basal diet alone or with the anti- 
scorbutic, together with autopsy findings in regard to pathological changes in 
the bony system, and hemorrhages in the ribs, intestines. Joints, and muscles. 
To add to the quantitative significance of the results obtained, the volume of 
the antiscorbutic (tomato juice) used in the various tests has been calculated 
to the amount fed per 300-gm. guinea pig. The severity of the autopsy findings 
is indicated in the table by — (no different from normal), ? (doubtful), tr 
(trace), and *, *♦, *♦* for increasing degrees of severity. It thus bec(>mes 
possible to interpret symptoms and autopsy findings in terms of the percentage 
of the required amount of antiscorbutic which was a(*tually received by the 
animal in any given case. 

.Tudged by the standards presented, 3 cc. of canned tomato juice per 300-gm. 
guinea pig per day appears to furnish a fully adequate allowance of the anti- 
scorbutic vitamin. 

The effect of temperature and the concentration of hydrogen ions upon 
the rate of destruction of antiscorbutic vitamin (vitamin C) , V. K, LaMer, 
H. L. Campbell, and H. 0. Sherman (Jour. Amer, Chetn, 8oc., 44 (1922), No, 1, 
pp. 172-181, fiff. 1). — In addition to the experimental data presented in the 
papers previously noted (see above), additional tests are reporte<i in which 
guinea pigs were fed doses of 2, 3, and 4 cc. of tomato juice at H-ion concen- 
trations of pH=4.3 and 8.3, through which oxygen in one series and hydrogen 
In another had been bubbled at atmospheric pressure while it was being heated 
at 100® C. for one hour. 

Complete destruction of vitamin C resulted in both acid and alkaline prepa- 
rations through which oxygen was bubbled, and greater destruction In the case 
of hydrogen than was obtained In the previous experiment, thus supporting 
the contention that the destruction of the vitamin in the experiments reported 
was due primarily to heat and not to atmospheric oxidation. “ It is entirely 
possible that the heat destruction of vitamin 0 is of the nature of an intra- 
molecular oxidation and reduction such as occurs when aldehydes or sugars are 
beated, especially In alkaline solution. The addition of extemal oxidizing 
or reducing agents then would serve to aid in the speed and completeness of 
the reaction.*" 
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The effect of temperatnre and hydrogen ion concentration upon the rate 
of destruction of the antiscorbutic vitamin, V. K, LaMeb {Disa., ColumJ>ia 
Vniv,, 1921, pp, S5, flga. 4), — ^This is the complete report of the investigation 
noted in the above papers. 

The rdle of microorganisms in the production of vitamins, E. Wollman 
(Compt Rend, 8oc. Biol, IPaHa], 85 (1921), No, SI, pp. 801-^03),— The develop- 
ment of scurvy in guinea pigs on a ration of heated oats plus 200 cc. of 
sterilized milk inoculated 48 hours previously with Badllva hulgaricua is 
thought to indicate that this microorganism does not possess the property of 
synthesizing vitamin C. Similarly the development of polyneuritis in pigeons 
on a diet of sterilized rice inoculated with Amylomucor is thought to indicate 
that this mold does not synthesize .vitamin B. 

The effect of the accessory substances of plant tissue upon growth of 
bacteria, O. T. Aveuy ami H. J. Morgan (Boc, ExpU Biol, and Med, Proc., 19 
(1921), No. S, pp, US, 114). — The observations of Thjdtta and Avery that sterile 
potato tissue can replace blood In the cultivation of Badllva influenzae (E. S. U., 
46, p. 78) have been extended to other plant materials. Yellow and white tur- 
nip, carrot, beet, parsnip, and sweet potato have been found to possess the 
same growth-promoting property. In media containing such plant tissues 
the zone of H-lon concentration within which growth of bacteria is possible is 
said to be considerably extended on both the acid and alkaline side, and 
certain other bacteria which ordinarily fail to grow in an aerobic medium 
grow freely, although no precaution is taken to exclude the air. 

“The exact nature of the substances contained in plant tissue upon which 
these properties depend is not yet determined, but the studies so far made sug- 
gest tliat they are related to the presence of certain oxidizing and reducing 
enzyms in fresh plant tissues as well as to the presence of so-called acces- 
sory food substances.” 

Vitamin B (biocatalyzers) and cocnzyms, I, H. von Euler and A. Pettebs- 
80 N (Hoppe-Beyler^a Ztachr. Phyaiol. Vhem., 11 4 (1921), No. 1-2, pp. 4-15, 
flga. 4)> — ^This paper reports a study of the elToct of lemon juice, extract of 
wheat embryo, and extract of yeast on the fermentation of yeast as n)easured 
by carbon dioxid production and on the growth of yeast as measured by cell 
count. 

The fermentation of the yeast was generally increased by the addition of 
these extracts, but the amount of carbon dioxid evolved was not proportional 
to the vitamin concentration, an excess of the extract having an inhibitory 
effect. An extract of yeast from which the protein had been removed by pre- 
cipitation with alcohol showed proportionality between the amount of extract 
and increase in fermentation. 

In general increased fermentation and cell growth did not parallel each other, 
sometimes an increase of 100 per cent in the fermentation being accompanied 
by only 10 per cent increase in the cell count. By altering the amount of vita- 
min preparation it was found possible to obtain a proportionality in the fer- 
mentation and cell growth. 

Vitamin B (biocatalyzers) and coenzyms, II, H. von Euler and K. Myb- 
bAck (Hoppe-8eyler*a Ztaohr. Phyaiol, Chern,, ll5 (1921), No. 8-4, pp. 188-168, 
fig. 1). — Continuing the above study, the authors describe a method of deter- 
mining the relative amounts of water-soluble vitamin (biocatalyzers) in dif- 
ferent materials through the fermentation of yeast In the nomenclature em- 
ployed a distinction Is made between the antineuritlc and the growth-promot- 
ing vitamin B. For the former the name vitamin B is retained. The term 
biocatalyzer B is used to Include biocatalyzer B I, the growth-promoting factor 
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of yeast ; and Mocatalyzers B II and B HI, both of which Influence fennenta- 
tion. B III is considered identical with Harden’s coenzym. 

The solution used in the tests reported consists of 25 cc. of a 2 per cent 
phosphate solution of an H-lon concentration pH=4.5. In this are dissolved 
2 gm. of sucrose and ^ gm. of finely pulverized dried yeast, and the solution 
is made up to 50 cc. with water or a solution of the material to he tested for 
vitamin activity. Fermentation is allowed to continue at a given temperature 
for 6 or 7 hours, and the amount of carbon dioxid evolved Is measured at the 
end of given periods of time. Extracts of wheat embryo and blood serum tested 
in this way showed an increase in the amount of carbon dioxid evolved iwr 
hour up to a given concentration of the extract, after which there was a de- 
crease, thus Indicating the presence of an inhibiting factor in the extract as 
noted in the above paper. 

To determine the amount of biocatalyzers II and III in any material, the 
amount necessary to add to the standard solution described in tlie above paper 
to bring about half the maximum fermentation is determined. From this 
the amount of vitamin biocatalyzer B II distinguished from the coenzym 
biocotalyzer B III can be determined by the method described by Tlioiin (E. 
S. U., 46, p. 309). The yeast used in the experiment should first be staud- 
ardlzed to determine its fermenting power alone. 

Data are reported on the vitamin B content of human blood scrum, feces, 
and urine. These indicate a considerable daily excretion of vitamins. 

On the function of the lymphocyte and of lymphoid tissue in nutrition, 
with special reference to the vitamin problem, W. Cramer, A. H. Drew, and 
,T. C. Mottbam (Lancet ILondon], 1021, Jf, No, 24, pj>, 1202-120H, pgn. 7). — 
Atrophy of the lymphoid tissue of rats, particularly the thymus and spleen, 
and a diminution in the total number of lymphocytes in the circulating blood, 
attributed in an earlier paper to vitamin deficiency (E. S. H., 46, p. 62), are 
now further limited to a deficiency In vitamin B, evidence being presented 
that the absence of vitamin A does not lead to such charnel eristic changes. 
As a result of the observations reported the effect of vitamin B deficiencj^ is 
explained as follows: ‘‘The lymphocyte has an important and specific func- 
tion in maintaining the nutrition of the cells of the body, and the disturbances 
in nutrition which follow the withholding of B vitamin are secondary to a 
specfic lesion which leads to an interference with the functional activity of the 
lymphoid tissues.” 

In discussing this conception, observations are reported which show that 
an ample supply of vitamins as compared with a supply merely adequate to 
enable the animals to grow at a restricted rate, breed, and maintain them- 
selves in normal health, has a favorable effect on the functional activity of 
the lymphoid tissues, as shown by the lymphocyte count and weight of spleen 
and thymus, and on nutrition as evidenced by more rapid growth and gain in 
weight 

The similarity in results obtained by exposure to X-rays or radium and by 
diets lacking in B vitamin is considered a further proof of the I'elationship 
of the functional activity of the lymphoid tissues to vitamin B. 

In discussing the nature of the function of the lymphoid tissue in nutrition, 
attention is called to the apparent paralysis of the intestinal tract following 
the withholding of vitamin B as evidence that the lymphocytes take part in 
the absorption of food from the intestines. 

In conclusion, the authors emphasize again their belief that vitamins, espe- 
cially vitamin B, are not necessary for the life of every individual cell. ‘‘ This 
vitamin Is necessary for the maintenance of life of a highly differentiated 
animal, not because Its presence is necessary for the life of all the cells of 
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such an animal, but because its presence is necessary for the normal func- 
tioning of lymphoid tissue. In other words, the term ‘deficiency diseases' 
is, like the term ‘vitamin,* a misnomer. These diseases have their origin, like 
other diseases, in specific lesions. These lesions may be induced by different 
agencies of which a deficiency in vitamins is only one.** 

The effect of B vitamin on the appetite, S. Wright {Lancet [London], 1921^ 
If, No. 24 f pp. 1208, 1209, fig. 1). — ^Further evidence is presented that vitamin B 
has a favorable effect on the appetite as previously noted by various ob- 
servers. In explanation of this effect the author advances the hypothesis that 
“vitamin B produces its effects by acting primarily, if not solely, on the In- 
testinal canal. In its absence muscle tone is diminished, peristaltic move- 
ments are weak, and there is a reduction in the amount of digestive juice 
secreted. As a result, stasis occurs, the appetite fiags, and the food intake 
falls off considerably. It is almost certain, however, that the animal is 
still consuming sufficient to enable it to survive for considerably longer periods 
than it actually does. The explanation for the early decline may perhaps be 
found in the changes which occur to the food which Is retained for an 
abnormally long time in the intestine. Fermentation soon sets in and toxic 
bodies may be produced which adversely affect the general health of the 
animal, death resulting from the combined effects of all the factors men- 
tioned.** 

The therapeutic possibilities of B vitamin {Lancet [London], 1921, II, No. 
24 , p. 1228). — ^An editorial discussion based on the two papers noted above. 

Observations on the influence of foods rich in accessory factors in stimu** 
lating development in backward children, H. Chick and K. J. Dalyell 
{Brit. Med. Jour,, No. S182 {1921), pp. 1061-1066, figs. 6). — A striking illustra- 
tion of the influence of the simple addition of vitamins 0 and A to the diet 
of underweight, backward children is given in the report of such treatment, 
in a children’s hospital in Vienna, of 9 children whose ages ranged from 12 
to 31 months at the beginning of the treatment. 

All of the subjects were under the normal weight for age and were markedly 
below the normal in general development. All but one had had one or more at- 
tacks of definite scurvy, and some symptoms of rickets were present in all cases. 
Since the children were born during the period of great food deprivation in 
Vienna (1918-10), it is thought probable that the mothers were imperfectly 
nourished during pregnancy and lactation. At the time of beginning the 
experiment the caloric value of the food was adequate, but the amount of 
milk fat was low and probably the vitamin C content of the milk was low 
on account of the necessity of heating the milk more than once before it was 
consumed. The energy value of the diet was not changed, but antiscorbutic 
material was given in the form of raw swede juice, 10 to 20 gm. daily, and 
vitamin A in the form of cod liver oil and butter, from 10 to 20 gm. of the 
former and about 10 gm. of the latter daily. 

In all cases the result of these additions to the diet was satisfactory. The 
children began to put on weight more rapidly and to show rapid improvement 
in development and general activity. It is thought that both vitamins G and 
A were concerned in this beneficial effect. It is of interest that the normal 
standards were approached in some cases in from 6 to 12 months even after 24 
months of retardation in growth and progress. 

Vitamin deficiency and factors in metabolism Fixative to the develop- 
ment of rickets, A. Hodgson {Lancet [London], 1921, 11, No. 19, pp. 945^49)* — 
To ascertain if possible the determining factor in the development of rickets, 
a study was made of the disease as observed in infant welfare clinics In Liver- 
pool. A consideration of the diets of 120 cases showed that 64 had received 
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JOL good supply of vitamin A, 20 had had an Inadequate vitamin supply, and of 
the remaining cases the diet was not sufficiently known to draw conclusions. 
Of the total number, 36 had a history of infectious diseases and 32 of other 
debilitating conditions. 

The suggestion i>reviously made by various workers of a lowered alkaline 
reserve in rickets was tested by comparison of the urines of healthy and 
rachitic children of the same age with respect to the proportion of ammonia 
nitrogen to total nitrogen and with respect to alkaline reserve as tested by 
the dosage of sodium bicarbonate required to change the reaction of the urine. 
In all, 65 children were thus examined, including 30 rachitic children (healed, 
active, or recovering), 25 healthy children, and 10 childri'ii suffering from other 
diseases than rickets. 

In comparison witli the controls, the rachitic children showed a high ammonia 
ratio and reduced alkaline reserve, and a less constant reduction of ammonia 
content following bicarbonate dosage. Tlie author Is of the opinion that there 
is sufficient indication of a lowering of the alkaline reserve in cases of active 
rickets for furtlier work to be undertaken, particularly with respect to the 
alveolar COa content. 

Faulty food in relation to gastrointestinal disorder, R. IMcCarrison 
(Jout\ Amcr. Med, Ahuoc,, US {1922) ^ No. I, pp. 1-8, figs. 7; also in Lancet [Lon- 
don], 1922, /, No. 5, pp. 201-212 ). — In this le<*tiire, delivered before the Society 
of Biological Research, University of l*ittsl)urgh, on November 18, 1921, the 
author reviews and discusses much of his work which has been previously noted 
in the vserles of papers on deficiency disease (E. S. R., 43, p. 664). 

Beriberi: A critical review, AV. Rassktt-Smith {Trap. Diseases Bui., 18 
(1921), No. 5, pp. 307-312, fig. 1 ). — This is a review of recent literature on the 
etiology, pathology, and treatment of beriberi. 

The etiology of rickets, G. B. 8 weet {Brit. Med. Jour., No. 3182 {1021), pp. 
1067, 1068 ). — The author gives a short description of rickets as it oc(‘urs in New 
Zealand. AVhile advancing the theory that the disease is “ primarily due to 
a diet actually deficient in fresh animal food, probably suitable protein, or to a 
di.sturbed digestive condition w^hich prevents the assimilation of the same,'’ 
it is emphasized that tlie coiii'so of rickets is not so severe in New Zealand as 
in Euroi)e. In ex])lanation of this the shortness of tlie winters and the abun- 
dance of sunshine ore thought to play a part in the amelioration of the disease, 
thus iK>intiiig to the therapeutic effect of sunlight as noted by Hess and otiiers. 

The prevention of rickets in the rat hy means of radiation with the mer- 
cury vapor quartz lamp, G, F. Powers, E. A. Park, P. G. Shipley, E. V. 
McColluac, and N. Rim ai onus {8oe. JJjrpt. Biol, and Med. Vroc., {1921), No. S, 
pp. 120, 121 ). — It is reported briefly that the effects of the radiation of the 
mercury vapor quartz lamp on the growth and calcification of the skeleton of 
the rat and on the general physical vigor of the animal is similar to, if not 
identical with, the changes brought about by direct sunlight and by cod liver oil. 

Malnutrition and its relation to tuberculosis, II. D. Chadwick {Amcr. Rev. 
Tuberculosis, 5 {1921), No. 8, pp. 674-^77 ). — In a public school of 659 pupils, 
from kindergarten to the fourth grade, inclusive, 186 were found to be under 
weight ; 146 of this group were examined and 48 found to be definitely tuber- 
culous. It Is considered of significance that the percentage of tuberculous 
children in the whole school coincides closely with the present death rate from 
tuberculosis, about 7 per cent. The author is of the opinion that antitubercu- 
losis activities should be directed more and more toward child welfare, and 
that this can best be accomplished by the establishment of nutrition clinics in 
the schools. 

10431.3—22 6 
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The action of ultraviolet light on metabolism, W. Lasch (I)cut, Mcd^ 
'Wchnschr,, {1921), No. SG, p. 1063). — Data are presented on the calcium 
balance of tliree rachitic infants before, during, and after ultraviolet light 
treatment according to the usual methods. In all three cases there was a 
marked Increase in calcium and also in phosphorus retention after about six 
treatments. The increase continued aifter the clinical symptoms of the disease 
had disappeared until values considerably above the normal were obtained. 
The prompt response to treatment is thought to indicate that the rachitic 
process is of the nature of a derangement of the intermediary metabolism of 
calcium and phosphorus. 

Therapeutic api)licati(m of Bacillus acidophilus, L. F. Kettokr and H. A. 
Oheplin {So(\ TiioL umd Mod. I*ro(\, 19 (1021), No. 2, pp. 72-76).- -A brief 

report is given of the results obtained in the therapeutic application of Ji. 
acidophilus in milk culture (K. S. R., 45, p. 65) in cases of chronic constipa- 
tion, chronic diarrhea following an attack of bacillary dysentery, colitis, sprue, 
and dermatitis (eczema). In commenting upon the favorable results generally 
obtained, the authors emphasize that the ingestion of relatively small numbers 
of the bacilli can not be expected to lead to implantation and bodily improve- 
ment. that the viability of the organism must be preserved in its preparation 
for therapeutic purposes, and, finally, that Ji. aohlophilns is not a panacea for 
all ills. 

The physiological cost (expenditure of CO 2 ) in walking on a rolling sur- 
face and on a level surface, A. T). Wai.i.kk and G. de Deckeu {Vompt. Rend. 
Soc. Biol. Waris'], Hlf {1921), No. IH, pp. 910-912, iU). 1). — Using melbods em- 
ployed in their previous studios (E. 8. R., 40, p. 571), the authors report two 
observations of the carbon dioxid output of one subject during 50 minutes’ 
walk on a rolling surface and two of the same subject walking on a l(‘V('l race 
track. The former work was accomplished at a cost of frrmi 34.4 to 18.0 cc. of 
00a per second when the speed of walking was 3.45 meters per second and at 
a cost of from 13 to 31.2 cc. of COj when the speed was 1.87 meters per second. 
The results obtained in walking on level ground were from 13.8 to 36 in the 
first period when the speed was 1.07 meters per second and from 33.2 to 26.3 
in the latter when the speed was increased to 3.92 meters per second. The 
average amount of COj per kilogram of body weight for the four periods in the 
order named were 0.39, 0.2, 0.15, and 0.175 cc. of carbon dioxid, rcvspectively. 

ANIMAL PRODUCTION. 

The relative groivth-proinoting value of the protein of cocoimt oil meal 
and of combinations of it with protein from various other feeding stuffs, 
L, A. Maynakd and F. M. Fkonda {Now Yoidc Cornell Hta. Mem. 50 {1921), pp. 
621-633, figs. 4), — This is a report of feeding cx]k'rimeiits with white rats to 
study the quality of the proteins of coconut oil meal as compared with proteins 
of various other feeding stuffs. Three rats were used in each lot Tlie tests 
ran for 13 weeks, but the averages reported arc for the last 12 weeks. The 
rations were made up by using the feeding stuff or combination to he tested as 
the sole source of protein. The diet was otherwise made adequate by supplying 
minerals and vitamins and adding starch where necessary to bring up the total 
energy. The ration was so chosen as to make the total protein eaten insuflicient 
for normal growth even though fed ad libitum. 

Growth curves of each rat In each lot are included, as well as normal growth 
curves for ease of comparison. Tables are given showing the average gains, 
food intake, and gains per gram of food and protein eaten according to the first 
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week and by periods of 4 weeks thereafter. A summary of tlmse results Is 
given in the following table: 


Summary of source of protein^ average food intake^ and gains per rat during 

J 2 trevks. 


Source of protein. 

Amount 
of protein 
in feed. 

Average 
gain per 
rat. 

Total intake 
j)er rat. 

Gain per gram. 

Food. 

Protein. 

Food 

Protein . 


Per cent. 

Grams. 

Grains 

Gravis. 

Grams. 

Grams 

Corn moal 

8.93 

U1.9± 4.2 

1.078 

149 85 

0.007 

0.75 

Coconut oil meal 

8.99 

132.5+ 7.0 

1, 302 

117.04 

. 102 

1.13 

Com nioal and coctmut oil meal (3 ; J) 

8.93 

115.91 4.7 

1,010 

143 85 

.072 

.81 

Corn meal and akirn milk (3:1) 

8.93 

180.8+ 1.7 

1,500 

139.29 

.110 

1..30 

Coconut oil inoal and rice bran Ci : 1 ) 

8.90 

177.2+11.5 

1,4 0 

131. ’’O 

. 121 

1.35 

C/Oconut oil meal and wheat middlings (3 : 1)... 

8.99 

158.7+ 5.7 

1,542 

120 OT 

.118 

l.:i2 

Coconut oil meal and kafir (3:1) 

8.99 

148 0+ 12 5 

1,494 i 

134 31 

.0‘)9 

i 1. 11 

Coconut Oil meal and alfalfa leaf meal (3:1) 

8.99 

1J8,.J+ 4 5 

1, 195 

107.45 

.099 

I 1. 10 

Coconut oil meal and alfalfa meal (3:1) 

8.99 

152. 2 

1,008 

14). 95 

.091 

1 1. 02 

Coconut oil meal and nee bran (3:1) 

14.84 

199.3+13.6 

1 

1,491 

221.50 

. 133 

.90 


The conclusion is that the protein of coconut oil meal is of liigher quality 
than that of corn meal, and it was found equal to corn meal and slviin milk 
for promoting growth when supplemented with 25 per cent of rice bran or 
wlieat mld<lling8 protein on a 9 per cent protein intake plane. Tlu‘ trials in 
which alfalfa products were used as supi>lenionts were rather unsatisffietoiy, 
due to the low palatability of the rations. Adding corn or katir to coconut 
oil meal resulted in very little or no addition to the quality of tlie protein. 

The digestibility of oat and tare silage, T. B. \\'oon and II. PI. Woodman 
(Jour, Agr, ScL [FJngUwd], 11 (1921), No. 3, pp. 30.i-309).-‘ This is a report of 
a digestion experiment with two wethers for two feeding periods of 14 days 
each. During one period a basal ration was fed whicli consisted of 500 gui. 
of meadow hay and 100 gm. of linseed cake. During the othcT period 1,000 
gm. of oat and tare silage was added to the basal ration. TJie digestion 
coefficients of the oat and tare silage for tlie two sheep wore ns follow’s: 
Total dry matter 55 and 55.54 per cent, crude protein 00.19 and 08.15 per cent, 
other extract 75.50 and 82.31 per cent, nitrogen- free extract 53.49 and 50.85 
per cent, crude liber 48.9 and 50.57 per cent, and asli 49.7 and 50.03 per cent. 

The quality of silage produced in barrels, K. Nkwton (ITcy#. (Janad. Sov. 
Agron. Proc., 1 (1920), No. 1, pp. IIG-ISS). — ^This is the report of an experiment 
to determine the possibilities of keeping silage in lairrels for experimental 
purposes. Corn, siintlow^er, oat, and buckwheat silage were kept in oil barrels 
from September 5 to June 2. The silage was tamped in the barrels wdth a 
fence post. On opening the quality of tlie silage, .indged by appearance, odor, 
palatability, and chemical tests, seemed to be normal. 

Official and special feeding stuff analyses, 1920, K. I*. Oiikkne (Fla. Dept. 
Agi\ Quart, Bui., 31 (1921), No. 1, pp. 84-1 —Ana lyses of 17 samples of fad- 
ing stuffs sent in by purchasers are reported together with the guarantied and 
found analysis of 127 samples taken by the State inspectors. Tlie materials 
analyzed Included cottonseed meal, wffieat middlings (witli and without screen- 
ings), dried beet pulp, wdieat mixed feed, wdieat bran with screenings, peanut 
feed, cottonseed feed, and corn and gluten feed. 

Science of nutrition as a guide in practical feeding, 10. B. Mfjc.r (Hoard's 
Dairyman, 63 (1922), No. 3, pp. 67, 93, 94. fig^ !)• 

The influence of lactation on the sexual cycle in the rat and guinea pig, 
L. Loeb and C. Kubamitsu (Amer. Jour. Physiol., 55 (1921), No. 3, pp. 4i^^ 
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Tlie authors have made examinations of the ovaries of rats and guinea 
pigs which they killed from 10 hours to 5 weeks after parturition. Some of 
the animals were allowed to suckle their young, whereas the others had their 
young removed at birth. The examinations seemed to indicate that ovulation 
is suspended during the period of nursing in the rat, whereas it is continued 
during nursing in the guinea pig. 

Robert Bakewell: What agriculturists owe to him to-day {TAve Stock 
Jour. [London], 95 {1922), No. 2497, pp. 127, 128, fig. f).— This article deals with 
the accomplishments of Robert Bakewell, bringing out the service he rendered 
in developing Longliorn cattle, Shire horses, and Leicester sheep. 

Proceedings of the twenty-fourth annual convention of the American 
National Live Stock Association Natl. Live Stock Aasoc. Proc., 24 

{1921), pp. 222, pis. 7). — This is the report of the annual meeting of this asso- 
ciation held at K\ Paso, Tex., and contains a number of addresses of interest 
to the stockman, jis well as reports of committees, resolutions adopted, and other 
routine busineSxS. 

[Live stock Industry in Canada], S. P. Tolmte {Canada Min. Agr. Rpt., 
1920, pp. 29-1^0). — This is a report of the horse and cattle breeding operations in 
Canada during the year ended March 31, 3020, including tlie progress which 
has been effected by the aid of the Department of Agriculture. The year’s 
progress in testing dairy cattle for milk and fat production, as well as the 
supervision of poultry rearing and marketing, is reported. The poultry en- 
tered for performance records are listed according to the breed and the Province 
where they are located. 

Grading up farm cattle, I. Kirkwood {Kans. State Bd. Agr., Bien. Rpt., 22 
{1919-20), pp. 77-89, figs. 7). — The author relates the story of how W. R. Nel.son 
started the cattle breeding at Sni-a-Rar Farms by selecting a lot of grade 
cows and a good purebred Shorthorn bull. The results of the crosses are 
reported, as well as some of the winnings at the live-stock shows. This is 
given as an example of what may be done with a purebred sire of good 
quality. 

On the relative growth and development of various breeds and crosses 
of cattle, J. Hammond {Jour. Agr. Sri. [England], 10 {1920), No. S, pp. 233- 
289). — ^The data furnished in this article are mainly taken from the animals 
shown at the Smithfield Live-Stock Show from 1895 to 1933. 

The average weights of the animals of each breed and ago are given for 
heifers and steers in tliree i)eriods of seven years each, as well as the average 
for the entire time. The weight of the animal (live), carcass, suet fat, gut 
fat, tongue, head, heart, trijie, hide, blood, and intestine for heifers and steers 
of each breed is given for animals in the carcass classes, as well ns the per- 
centage weight of the different organs and tissues for heifers and steers of 
each breed. The comparative live weights and carcass weights of crossbred 
heifers and steers that were shown are also presented in tables according 
(o their breeding. The correlation between the weights of the various organs 
and tissues for the animals of the carcass classes is also indicated in a table. 
The growth which was reported during the different seasons is recorded by 
years for three breeds and the average for all breeds, as well as notes on certain 
other more or less climatic conditions for each year. 

Identical twins in cattle? J. W. Gowen {Biol. But. Mar. Lah. Woods Hole, 
42 {1922), No. 1, pp. 1-6). — The author furnishes the following sources of evi- 
dence to indicate that identical twins rarely if ever occur In cattle: (1) In 
summarizing data furnished by Lillie (E. S. R., 40, p. 466), Cole (E. S. R., 
35, p. 160), and from the Maine Experiment Station, it was found that the 
tiitio of male, male and female, and female twins approached 1:2:1; (2) 
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data taken from the American Guernsey Herd Book showed that 5C.52 per cent 
of male and female twins, 57.30 per cent of sisters, 59.95 per cent of female 
twins, and 01,31 per cent of male twins were alike in color markings; (3) in 
the armadillo, where quadruplets developed from one egg, there is almost abso- 
lute similarity of color markings. 

If identical twins occur so seldom in cattle as the evidence seems to indi- 
cate, the theory that the freemartin is an undifferentiated male formed by the 
division of a single inale-producing egg becomes doubtful. 

Cattle feeding experiments, W. G. K. Patkuson {Hii/hland and Agr. Sac. 
iicot. Trans. f ,7. «cr., S2 {1920), pp. ,H5-5rt; also in West of l^cot. Agr. Col. Bui. 97 
{1921), pp. 91-11 Jt ). — The results of four experiments, carried out at Crichton 
Farm, Dumfries, and on the West of Scotland Agricultural College Farm, 
Kilmarnoch, are reported as follows: 

I. Gains of cattle receiving concentrates against cnittle 7'ecrir>ing a moderate 
anwvnt of concentrates. — Three groups of cattle were selecte<l, composed of 
4 Aherdeen-Angus and 2 Ked I*olled crosses each. The following rations 
were fed per head per day: Group I, 72 Ihs. of rutabagas, straw and water 
ad libitum; group 2, (5 lbs. of hay (rye grass and clover hay), 72 lbs. of 
rutabagas, and straw and water ad libitum; group 3, 3 lbs. (increased to 4 
lbs. at end of sixth week) concentrates (crushed oats and decorticated cotton 
cake, e(pial parts), 6 lbs. of hay (rye grass and cl(»ver hay), 72 Ihs. of 
rutabagas, and straw and water ad llhitum. At the end of 13 wMcs the 
resi>ective average gains per week were 10.9, 14.4, and 19.8 lbs. The condi- 
tion of the flesh of group 1 was not so good as group 2, nor was group 2 in as 
good condition as group 3. 

II. k^uitahiliiy of fish meal for fnitiming cattle. — Three groups of 3 animals 
each were fed exactly as in the previous experiment, and a fourth group of 6 
animals was fed the same as group 3 except that the concentrates were com- 
posed of 1 lb. of fish meal and 2 lbs. of crushed oats. Groups 1, 2, and 3 
were on test 12 weeks with average weekly gains per head of 8.4, 11, and 
17.G lbs., respectively. Group 4 was on test 8 weeks and averaged 18.2 lbs. 
gain per week. Tlie fish meal was liot eaten well at first, but the cattle soon 
relished It and did well on it. 

III. 7'he value of fi^h meal for beef prodiioiion. — Two groups of Shorthorn 
cross's of 6 animals each were selected. One group receivt^l decorticated 
peanut cake in the ration, whereas the other gruui) receiv^Ml lish meal. The 
average weekly gains of the peanut cake lot were 14.7 Ihs. and for the fish meal 
lot 15.1 Ihs. 

IV. Further tests of fish meal for beef production. — Two groups of 10 Short- 
horn-Galloway crosses were selected for this test, which lasted 110 days. The 
one group received dtjeortieated cotton cake in the ration, whereas the other 
received fish meal. Both rations contained the same total amount of protein. 
The average weekly gains per liead were 15.3 lbs. for the cotton cake group 
and 15.6 Ihs. for the fish meal group. The fish meal carcasses were inspected 
and showed no bad effects from the fish meal. From these results fish meal 
in the amounts fed stjemed fully equal to decorticated cotton cake or peanut 
cake for the production of beef. 

The wool industry, B. G. L. Enslin {Union So. Africa Dept. Agr. Bui. 4 
{1920), pp. 60). — This is the report by the chief of the division of sheep and 
wool of the Department of Agriculture of the Union of South Africa after an 
investigation of the wool industries of Great Britain and the United States. It 
deals with the grades and quality of wool and the methods of marketing 
in the principal wool-producing countries. The defects of South African wool 
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and how they nuiy be remedied are discussed, as well as suggestions for im- 
provement in nuirketliig conditions in South Africa. 

The BHtish Goat Society’s Yearbook for 1021, compiled by T. W. Palmeb 
(Brit Goat Sog. Yearbook, 1921, pp. 17-111, pU. 26).— This publication is com- 
posed of 28 articles on goat breeding, management and diseases, herd book 
registry, breeds of goats, milk records, and the analysis of goat milk, together 
with the rules and regulations and lists of members of the British Goat Society 

Winter rations for brood sows, A. A. Dowell {Alberta Vniv,, Col, Agr, 
Circ. 1 [1920], pp, H). — ^The author gives an account of experiments carried on 
during 1917-18 to determine the effect of certain rations and conditions on 
the production of hairless pigs. Twelve lots of 3 sows each were used, in- 
cludiug purebred Rerkshires, Tamworths, and Duroc- Jerseys. The following 
conclusions were drawn : 

The sows fed on frozen wheat or barley alone produced many weak and 
liaii'less pigs, whereas adding 10 per cent tankage to either ration seemed to 
produce normal pigs. Whole oats alone rc^sulted in slow gains in the sows, 
but tile pigs were normal. More hairless pigs seemed to result In early litters 
than In late ones. Sunlight and exercise seemed to have no effect on the 
production of hairless pigs. It was also doubtful whether eating snow Instead 
of water had any effect. The supplying of minerals in the form of line 
coal was found beneficial. 

The effect of feeding skim-milk pow^der to weanling pigs, W. A, Wknut 
{Hatcaii Vnh\ Quart, Bui., 1 {1922), No, 2, pp. S3-40). — ^^rhe results of feeding 
skim-milk powder to three Tam worth pigs are reported. Three litter mates 
were used as checks in this test. Two lbs. of skim milk (made from skim- 
milk powder) per head per day were fed to the first lot along with grain and 
alfalfa, whereas the second lot received the same ration without skim milk 
but with the occasional addition of tankage. The lot getting skim milk gained 
1.8 lbs. per bead per day at a cost of 22.4 cts. per pound, as compared with 
2.04 lbs. and 18.G cts. for the check lot. 

Giirbage feeding in relation to the control of hog cholera, F. Tokr\nce 
{Jour, Amer, Vet, Med. A«.soc., 90 {1921), No. 1, pp. 22-25). — The veterinary 
director general of Canada explains the rules which have been in effect since 
1935 for feeding garbage to hogs in Canada. According to these rules, any one 
feeding gaiiiage agrees to have it thoroughly cooked and to notify the veteri- 
nary inspector immediately if any sickness appears among the hogs. By doing 
tliis tile number of outbreaks of cholera have been greatly reduced. 

Hogging-down experiments {Kentucky tita. Hpt. 1920, pt. 1, pp. 3/f, 35 ). — 
This is a continuation of the work of the previous year (E. S. R., 43, p. 871). 

Hogging down of corn alone produced 401 lbs. of pork at a net profit of 
$28.72 per acre. Hogging down corn with access to a self-feeder of tankage, 
hogging down corn and soy beans grown together, bogging down soy beans 
and feeding hogs 2.5 per cent of their body weight in corn per day, and hog- 
ging down soy beans and feeding corn in a self-feeder produced 535, 347, 840, 
and 1,114 lbs. of pork per acre, respectively, at a profit of $36,05, $19.41, $16.72, 
and $6.01 per acre. The last two experiments produced soft pork. 

Wampee, h, Cakrieb {V. B. Dept. Ayr., Bur, Plant Indus., 1921, pp. 2 ). — 
Wampee bog pasture is said to offer a means for utilizing the marshes and tidal 
flats of the South Atlantic and Gulf coasts, some of which were once used for 
rice but now are practically worthless for agriculture. The term wampee, of 
Indian origin, includes several fleshy rooted swamp plants, among which are the 
arrowheads, especially Bagittaria latifoUa, the arrow arum {Peltandra vigin- 
ica), and the pickerelweed {Pontederia cor data). The tubers from these 
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plants vary greatly in shape and size, depending upon the species producing 
them. 

The experience gained on a plantation near Mays, Ga., indicates that the 
returns made by hogs from grazing wainpee will give a profit even on several 
times the present valuation of such lands. Analysis of the tubers shows a 
high starch content comparable with potatoes, and taken together with other 
food substances found in the swamps the wa rupees furnish a fairly well- 
balanced ration. 

Comparative osteology of the horse and the ass. — Zootechnies of the 
asinine race of Catalonia, M. Uosselt. t VilA {Caialumja Dept. Apr., 

Arx. Dscola Super, Apr. No. 1, (1921), pp. .LJ-J-fd, pU. 21^). — This work consists 
of two parts. l*art 1 deals with the description of the individual bones of 
tlio liorse and the ass, with the differences carefully noted. Part 2 consists 
(»f a description of the Cntnloniaii ass, together with the molho<ls of breeding 
and improvement which have been employed. Tire great value of Catalonian 
jacks for mule production is also brought out. 

Standard poultry for exhibition, .1. H. Hoiunhon (Quiney, III.: Rvl. Poultry 
Jour. Pub. Co., 1921, pp. 170, pi. 1, /ty*<. 5“^7).--This puldicatiou denis with the 
general care, sele(*tion, and fitting of poultry for exhibition, as well as giving 
tlio fundamental principles of judging and bundling poultry for showing. Tlie 
work is profusely llliistrate<l with pictures of prize-winning poultry, poultry 
liouses, eipiipment f<^r exhil>ition birds, and wcdl-known judges and poiiltrymen. 
A history of poultry shows is given from the point of view of the service which 
they have rendered to the poultry iruliistry. 

Keport on the poultry industry in the Netherlands, E. Brown (London: 
John Bale, Sons d Danielsson, Lid., 1921, pp. y/+i/7, pis. 16). — A discussion is 
given of the poultry industry in the NetluTltmds ns observed by the author after 
visits to farms, breeding estaldishments, markets, cooperative societies, and 
conferences with traders and officials. The country is described, together with 
the poultry farming practiced in each part, tlie breeds kept, tlie eggs produced, 
and the metliods of marketing practiced, as well as State assistance offered for 
poultry investigation and teaching. 

Experimental work with poultry ( Kcniucly Sta. Rpt. 1920. pt. 1, pp. 
35-37 ). — In a continuation of the work on the source of protein (K. S. R., 43, 
p. 873), the results were in substantial agr<'eu»ont with the previous report. 
Pullets averaging 22.7 eggs on cottonseed meal produced an average of 306.5 
eggs on tankage the next y<'ar. Ihilh^ts averaging 303 eggs on tankage produced 
an av('rago of 32.7 eggs when fed the cottonseed meal ration as yearlings. The 
lack of animal ])roteiu is concluded to be the cause of the low production record 
of pullets being fed on cottonseed meal. 

Two years’ results Indicate a marked increase of eggs during the winter 
months for both hens and the T>iill<'ts by the use of eh'otric lights. However, 
the yearly production of hens not under light was slightly greater than for 
those under the light. The light Increases production at the season when eggs 
are the highest in price. 

Two years’ work with White Wyandottes to determine the most eflicient per- 
centage of meat scrap to use in a ration has shown that the average annual 
production of eggs per hen in 1918-19 was 13 G, 142, 149, and 358 eggs, respec- 
tively, with 5, 10, 15, and 20 per cent of meat in the ruasli. For 1919-20, the 
corresponding production was 120.5, 327, 138, and 148 eggs. 

Importance of animal protein in rations for laying hens, A. G. Philips 
(Reh Poultry Jour.^ 1^8 (1922), No, 12, pp, 1151, 1197-1199, ftp. l),—ln this 
article the author deals with the more common sources of protein for poultry 
feeding and cites the results of 31 years of experimental Avork at Purdue Uni- 
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versity in which different forms of protein were fed to laying hens. In nearly 
all cases where meat scrap, tankage, fish scrap, skim milk, and dried or liquid 
buttermilk were fed in the ration the egg production was over twice that of hens 
receiving no animal protein. 

Effect of calcium on the composition of the eggs and carcass of laying 
hens, G. D. Bucknes and J. H. Martin {Jour. JiioL Chem., J^l {1920) t No, 2, pp, 
195^03 ), — This is the report of a six months* experiment carried on to deter- 
mine the effe(!t on the eggs and hens of a ration lacking sufficient calcium. 
Four lots of 10 White Leghorn pullets had their regular ration supplemented 
as follows : Lot 1 no supplement, lot 2 grit, lot 3 grit and oyster shells, and lot 
4 grit and limestone. 

Analysis of the femur and tibia and of the carcass of a normal bird was made 
for total ash, CaO, MgO, and PaO#. A normal egg and eggshell were also ana- 
lyzed for the same substan(*es. From time to time eggs and eggshells were 
analyzed from different lots, as well as the carcass of one bird from lot 2 which 
broke down during tlie test. Final analyses were made of one average carcass 
and the femurs and tlbias from one bird from each lot at the close of the six 
months* test. During the tost there was little difference in the percentage of 
OaO, MgO, or PaOs in the eggs or shells of the different lots. However, there 
was a tendency for the total amount of the elements to be lessened in the shells, 
so that the shells from lots 1 and 2 got very thin. The total ash in the bones 
of lots 1 and 2 was much less than that in lots 3 and 4, but the percentages of 
the substances in the ash were practically the same. 

Establishing type and egg size, .T. J. .Toudaan {Natl. Poultry Jour., 2 {1922), 
No, 92, p, 539 ). — ^An experiment was carried on from May 1, 1915, to March 31, 
1921, at the Glen School of Agriculture, South Africa, for building up laying 
strains of Speckled Sussex, White Wyandottes, and Silver Oampiues, with White 
Leghorns and Light Sussex added to the experiment later. The pens were inbred 
to fix uniformity in all characters. Considerable improvement was obtaine<l, 
both in egg production and egg size until the year 3919-20, when there was a 
distinct drop in production, due iwsslbly to too much inbreeding, stale ground in 
the pens, or lack of rigorous selection. 

A system of pedigree work, B. Glendining {Natl. Poultry Jour., 2 {1922), 
No. 86, pp. ^7-^449, figs. 7). — ^This is the report of a system of carrying on 
pedigree work with poultry whereby the eggs from each hen are placed in special 
wire cages on the eighteenth day of incubation. The chicks are numbered with 
leg bands at hatching time, and at from 3 to 5 weeks of age wing numbers are 
inserted. Suggestions are offered for ease and ac<*uracy of keeping pedigree 
records of the birds. 

The genetics of egg production in White Leghorns and White Wyan- 
dottes, I— Xn, C. C. Hurst {Natl. Poultry Jour,, 2 {1921), Nos. 65, pp. 148, 149; 
66, p. 162; 67, pp. 178, 179; 68, pp. 190, 191; 69, pp. 205, 206; 70, pp. 219, 220; 
71, pp. 235, 236 ; 72, pp. 251, 252; 75, pp. 293, 294, 295; 76, pp. 306, 307; 77, pp. 320, 
321, 322; 79, pp. 348, 349 ). — In a series of 12 articles the author reports the 
results of an experiment carried on to determine the factors affecting egg pro- 
duction in White Leghorns and White Wyandottes. A total of 430 pullets of 
three strains of each breed were used. Over 50,000 eggs were recorded and 
graded for size and color in the course of the experiment. The following seven 
unit characters were found to affect egg production : Rate of sexual maturity 
(date of first laying), rate of winter egg production (eggs produced to March 1), 
rate of spring production (March 1 to July 1), iya.te of autumn egg production 
(July 1 to end of laying year), broodiness (number of times broody during first 
year), modal egg size, and modal egg color. 
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None of these factors seemed to be sex-linked, nor did zero ejcj? production 
seem to depend on the double recessive factor as reported by Pearl in 
Plymouth Hocks. The following table giving a summary of the results obtained 
as compared with the theoretical shows the symbols used by the author and the 
dominant and recessive characters: 

Summary of results with White Leghorns and White Wyandottes. 


Character contrast. 


Sexual maturity 

Kate of winter egg production.. 
Rale of spring egg production. . 
Rate of autumn egg production 

Broodiness 

Modal egg size 

Modal egg color 


Tlie theoreti(*al results were calculated from the giuietic constitutions of 
the sires and dams according to Meudelian proportions, and the actual results 
seemed to agree very closely with the calculated. Tlie genetic constitutions 
of the sires and dams were tletermined by the characters observed on the 
individual, such as early maturity, etc., by the characters of their parents, 
and by the number and characters of their uflspring. 

In his conclusion, the author suggests that winter egg production is really 
determined by two factors, K and W. Dominant E produces birds whicli start 
laying f^rly and W produces a high rate of laying. Spring and autumn pro- 
ductions are determined by one factor each except as the factor H (broodiness) 
affects the production at any time of the year. The size of the eggs are con- 
trolled by one factor N, the recessive producing large eggs. Egg color Is con- 
trolled by one factor wlii(*h is not concerned with the production, but is 
important because of market preferences for certain colored eggs. The pos- 
sibility of incomplete dominance of some of the characters in ease of mediocre 
performers is also mentioned. 

Heport of egg-laying contests for 1921, H. II. Hannas (New Jersey Slas, 
Hints to Poultry men, 10 {10^2), No, 5, pp. J/). — This is a preliminary re- 
port of the second year of the Vineland (E. S. H., 43, p. 373) and the first 
year of the Bergen County international egg-laying and breeding contests. 

The average yearly production for all 2,000 pullets entered at the Bergen 
County contest was 134.7 eggs. The average yearly production of the 1,200 
yearlings entered at the Vineland contest was 138.7 eggs. At the Bergen 
County contest 112 pullets laid over 200 eggs each and, therefore, qualified 
for registry in the American Record of Performance Council. At the Vine- 
land contest 234 yearlings laid over 180 eggs and qualified for registry. 

A record of the food consumption of the different breeds and the estimated 
profit Is presented for each test, as well as a table showing the cause of death 
of the birds dying during the contests. 

The preservation of eggs, including a bibliography of the subject, H. I. 
Jones and K. DuBois (Jour. Indus, and Engin. Cheni,, 12 {1920), No. 8, pp. 
751-757). — ^This article, which includes a long bibliography, briefly explains the 
various methods which have been used for preserving eggs, such as cold 
storage, packing in air-tight substances, coating with impervious agents, and 
storing in solutions. , 


Symbol and 
dominant 
character. 


E early 

W fast 

Sfast 

M alow 

H broody... 

N small 

C brown 


S 3 rmbol and 
ref^essive 
character. 

i 

Theoretical 

results. 

Observed 

re.sults. 

Domi- 

nant. 

Rcc»es- 

sivc. 

Doiiii- 

nuiiL 

Reces- 

sive. 

e late 

289 

40 

280 

1 

49 

w slow 

i 2.U.75 

35. 25 

231 

35 

s slow 

217.25 

6.75 

216 

8 

m fast 

1 145.50 

48.60 

140 

54 

h iionbroody . . 

1 58.50 

142. 50 

50 1 

151 

u large 

! 128.75 

202. 25 

135 

196 

c Avhite 

i 142 

189 

137 

194 
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In exi>erimeuts performed with water glass, paraffin, vaseline, egg white, 
and a gasoline solution of aluminum soap, the last-named substance was found 
to give by far the best results. It was found necessary to treat the eggs with 
HbSO*, however, to prevent the absorption of the gasoline flavor. It ^as also 
found tliat pentane could be used as a solvent for the aluminum soap with- 
out injuring the flavor of the eggs. 

DAIEY FAEMIHO— DAIEYING. 

Which kind of silage shall we produce? W. n. Hicks {Farmer's Advocate^ 
56 {1921), No. 1490 , pp. 523-525 fig. 1). — In comparisons made with corn, clover, 
oat ami pea, and sunflower silages at the Agassiz Experimental Farm, Canada, 
from 3915 to 1919, the cheapest milk seemed to be produced with corn silage, 
but the adaptability to various conditions of each kind of silage is mentioned. 

Milk secretion as related to diet, E. B. Meigs {Physiol. Hev., 2 {1922), No. 2, 
pp. 294-237 ). — ^This is a iwiew of the literature on this subject, of which a 
bil)liogi*aphy of 105 references is included. 

The origin of milk fat and its relation to the metiiboUsm of phosphorus, 
E. .1. Sheehy {Bioehcm. Jour., 15 {1921), No. 6, pp. 703-709. fig. 1). — ^l^'Ids is the 
ro})ort of an experiment carrUxl on at Albert Agricultural College, Dublin, to 
see if fatty feeds would tend to produce a higher fat percentage in the milk. 
The fut and milk from a cow on a normal ration were recorded for 7 days, 
after which the cow was fasted 18 hours and then fed a ration high in fat 
(linseed oil). On the tenth day she was again fasted 18 hours and fed a ration 
high III carbohydrates (molasses). The results showed practically no change in 
the fat content of the milk In either case. Similar experiments on more cows 
gave the same results. 

Analyses were then made of milk from 6 cows for successive days os to fat, 
caseinogen, and total and inorganic phosphoric acid. The author concludes 
from these experiments that, in the formation of milk, soluble phospbatids 
diffuse from tlie circulating blood into the gland cells and are disintegrated 
into fat, phosphorus, etc. The fat, being nondiffusible, remains in the glands, 
whereas part of tlie phosphorus diffuses back into the blood. The immediate 
source in the blood of milk fat is concluded to be phospbatids. 

Dairy cattle, L. A. Henke {Hatoaii Vniv. Quart. Bui., 1 {1922), No. 2, pp. 
20-27). — In presenting a report of dairy cattle operations at the University of 
Hawaii, the yearly milk and fat production of the cows from 1912 to 1921 Is 
given, as well as a record of each cow as to date of birth, cost of feed, and 
monthly weights from July 1, 3920, to June 30, 1921. 

A study in community cattle breeding, J. H. Sheppehd {Soc. Prom. Agr. 
Svi. Proc,, 39 {1919), pp. 61-68). — ^A cooperative dairy cattle breeding enter- 
prise carried on near New Salem, N. Dak., under the joint supervision of the 
U. S. Department of Agriculture, the North Dakota Experiment Station, and 
the New Salem Holstein-Friesian Cattle Breeders’ Association from 1905 to 
1937 is described. 

Registering cattle In Friesland, D. D. Offbinoa {Hoard's Dairyman, 63 
{1922), No. 11, p. 392, figs. 4). — A description of the methods of registering 
Friesian cattle in Friesland Is reported. A calf herdbook serves as a prelimi- 
nary step in registering animals. Before registering the animal in the regular 
herdbook, heifers must be 2 years and 10 months of age and bulls 13 months 
of age, and they must be Inspected and recommended by special judges for the 
association who not only score them but make several measurements on the 
animals, with notes of their description and markings. 
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Why preliminary milking pays In advanced registry tests, S. W, Mead 
{N, J. Agr.^ ^ (1922), No. 2, pp. 12, 13, fig. 1). — An exijerinipnt is rep()rte(l which 
was carried on with four cows at the Now Jersey Experiment Stations to deter- 
mine the necessity of seeing that cows were milked dry before starting an 
advanced registry test Leaving part of tlie milk in the udder was found to 
increase the milk an average of 0.27 per cent during the next four milkings. 

The value of food records in connection with milk recording societies, 
G. H. Gabrad (Jour. Min. Apr. [Londoti], 28 (1922), No. 11, pp. 988-995). — ^This 
article shows how feeding records along with milk records of cows are of a 
distinct advantage to the farmers belonging to milk-recording societies. By 
going over the feed records the agricultural organizer 1ms bec*n able to suggest 
changes wdiioh have saved the farmers money and better prepared them to make 
a more economic choice of their cattle-feeding stuffs. 

The milk problem in hot climates, U. J. Kj.ackiiam (Jour. Roy. ^anit. 

42 (1922), No. 4f PP‘ 222-226). — The author gives the composition of milk in 
India as previously reported (E. S. U., 27, p. 473). The ditUculties of obtaining 
good wholesome fresh milk in the Tropics and the advantages of dried milk for 
tropical use are brought out. Some good re.siilts which have been obtained with 
dried milk in the case of dysentery, tuberculosis, diarrhea, typhoid fever, etc., 
are listed. 

A plea for a more vlgoron.s supervision of the cow^shed. — The duties and 
jjowers of the sanitary officers in relation thereto, C. E. GoDi)Aitj> (Jour. Roy. 
^anit. Inst., 42 (1922), No. 4f PP- 221-230). — The conditions of milking at many 
of the dairies in England are stated as being entirely unsatisfactory. It Is 
recommended that dairymen bo advised and warned as to the methods of 
sanitary milk production, and that if they do not heed the advice they should 
be prosecuted. 

Milk and disease, S. G. Moore (Jour. Roy. Sanit. Inst., 42 (1922), No. 4* PP- 
219-221, 244)- — Tlie author reviews the unsanitary methods which are often 
employed in the production of milk in England, 179 epidemics of scarlet fever, 
diphtheria, and typhoid fever having been definitely traced to milk. He cites 
the more stringent requirements which are in effect in the larger cities of the 
United States, and advocates that a resolution for providing a safe milk supply 
for England be adopted by the Council of the Uoyal Sanitary Institute. 

Modern milk goats, 1. Btchards (Philadelphia and London: J. B. Lippincott 
Co., 1921, pp. Xir+271, pi. 1, figs. 76). — This is a general textbook on milch 
goat production, discussing their care, management, feeding, and breeding. 
Suggestions are given for judging goats, as well as descriptions and standards 
for the different breeds. 

The Grove Oily Creamery, S. C. Thompson (N. Y, Prod. Rev. and Anier. 
Creamery, 53 (1922), No. 17, pp. 79H-S00, 802, 8O4, 805). 

Yield of cheese, J. L. Sam Mis (N. Y. Prod. Rev. and Amer. Creamery, 53 
(1922), No. 17, pp. 821-826). — Due to the inaccuracy of methods to determine the 
yield and quality of cheese from milk, three years’ experiments carried on at 
the Wisconsin Experiment Station to determine the yield and the diffemice in 
composition of cheese from high and low testing milk are reported. In these 
tests Jersey and Holstein milk were used for high and low fat content. The 
milk was produced on the University Farm under the same conditions and 
handled in the same manner. 

The average results indicated that 1 per cent difference in fat equaled 1.77 
lbs, difference in cheese yields. Cheese made from 4.5 per cent milk was found 
to have 2.5 per cent higher food value than cheese made from 3.5 per cent milk. 
Suggested methods for calculating the actual cheese yields of different milks are 

stated. 
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Sandy ice cream, O. E. Williams (A^. T. Prod, Rev, and Amer, Creamery, 53 
(1922), No. 18, pp. 878, 880-884 ). — ^Tlie author cites several experiments in the 
I>roduction of sandiness in ice creuni. The three conditions frequently found 
to be a cause of the sandy condition were: (1) sandy condensed or evaporated 
milk, ,(2) excessive lactose in the niix, and (3) fluctuation of tlie temperature 
in the hardening room. The sandiness which occurred was found to be due to 
crystals of lactose and not to sucrose crystals. 

VETEEINAEY MEDICINE. 

Diagnostic methods, R. W. Wkbsteii (Philadelphia: P. BlaMston*8 Son d Co., 

1920, 6. ed., rev. and enl, pp. XXXIX-^844f -^7, flys, 170). — In the sixth 
revision of this volume, an earlier edition of which has been noted (E. S. R., 
27, p. 284), several new methods have been added, among which may be noted 
the Folln and Denis method for the determination of lactose in milk, Foliii 
and Wii’s system of blood analysis, and electrometric methods for determining 
H-ion concentration. 

Immunity, protective vaccination, and serum therapy, A. DiEUnoNNft; and 
W. Weichardt ( Tmmttnitdt, ScUuUimpfung, imd Sei'umtherapie. Leipzig : Johann 
Amhrosiu.s Barth, 1920, 10. ed., rev., pp. VlI-\-240, flgn. 5). — ^This is the tenth 
edition of this work, an earlier edition of which has been previously noted 
(E. S. R., 23, p. 481). 

New and nonoiflcial remedies, 1021 (Chicago: Anier, Med. Ashoc., 1921, 
pp. 4IS+XXXII). — This is the usual annual report (PI. S. R., 43, )). 470). 

Kural veterinary secrets, A. H. Hartwig (Watertown, MHh.: [Author], 

1921, pp. 260, figs. 64) • — A poimlar work. 

Bacteriology. — General, pathological, and intestinal, A. I. Kendall (Phila- 
delphia: Lea d Fehiger, 1921, 2. ed., rev., pp. X 1^-17-680, pU. 8, figs. 99). — A 
revised edition of the volume previously noted (E. S. R., 36, p. 177). 

The comparative anatomy of the nervous system, I, IT, C. TI. Ariens 
Kappers and A, B. Dkoooleevek P^oktuyn (Verglelvhende Anatomic des Nerven- 
systems, I, IT, Haarlem: Erven F. Bohn, 1920, vols. 1, pp. VIIIA-SIO, figs. 116; 
2, pt. 1, pp. X-^624A-NXXU, pis. 4, figs. 326; pt. 2 (1921), pp. 1X^-625-1329, pis. 
10, figs. 316 ). — The first volume of this work, by Droogleever P^'ortuyn, deals 
with the nerve tracts of the various phyla of invertebrates. The second vol- 
ume, by Arilhis Kappers, deals with vertebrates, including man. The first 
of the two parts of volume 2 treats of the histology and comparative anatomy 
of the spinal cord and the medulla oblongata and the second part with the 
cerebellum, tlie mesencephalon, and tlie prosencephalon. Bibliographies and 
subject and author indexes are given in both volumes. 

[Report on the work of the] health of animals branch, S. F. Tolmik 
(Canada Min. Agr. Rpt., 1920, pp. 86-96 ). — This is a discussion of the occurrence 
and work with infectious and i)arasitic diseases of live stock during the year. 

Report of the veterinary director general for the year ended March 31, 
1921, F. Torrance (Canada Dept. Agr., Rpt. Vet. Dir. Gen., 1920-21, pp. 27 ). — 
This is the usual annual report dealing with the occurrence of Infectious dis- 
ea.ses, etc. 

Reports of the acting government veterinary surgeon for 1019 and of 
the government veterinary surgeon for 1920, E. T. Hoole and G. W. Stur- 
ciEss (Ceylon Admin. Rpts., Sect. IV, Dept. Agr., 1919, pp. F1-F7; 1920, pp. 
Ql-06 ). — These are the usual annual reports (E. S. R., 41, p. 680) of the occur- 
rence of Infectious diseases of live stock, of control work conducted, etc. 

Report of the chief veterinary surgeon for the year 1920, with report 
of the veterinary bacteriologist, J, M. Sinclair and L. E. W. Bevan (South. 
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•Rhodesia, Chief Vet, Surg. Rpt, 1920, pp, 18), — ^This report, dealing particularly 
with the occurrence of infectious diseases of live stock, includes a report of 
the veterinary bacteriologist on work with infectious abortion of cattle and 
horse sickness. 

[Report of the] veterinary division, J. D. Botithwtck {Union 8o. Africa 
Dept. Agr. Rpt. 1919-20, pp. 19-21). — A brief summary of the work of the year. 

Sensitization due to anthrax bacilli, A. Ukbain {Cotnpt, Rend. 8oc. Biol, 
{Parish, 86 {1922), No, i, pp. 9, 10). — Utilizing as antigen an emulsion of 
anthrax bacilli, either sporulated or nonsporulated, killed by ether, the authors 
state that they have obtained evidence of antibodies in the serum of animals 
immunized against anthrax. The number of these antibodies is always higher 
in the serum of rabbits thus immunized than in that of the horse immunize<l 
with a living antigen. 

Experience with the use of the separator for serum production in foot- 
and-mouth disease, G. Buggk {Bet'lin. Ticrdrzft. Wehmehr., HI {1921), No. 23, 
pp. 265-267, figs. S). — The author discusses further the use of the centrifuge or 
separator for the preparation of blood serum as previously suggested (E. S. 
R., 44, p. 870). In practice the method has proved very satisfactory when 
dealing with large amounts of blood. The separation of the serum in small 
centrifuges is, however, considered too tedious a i^rocess to be* satisfactory. 
With a large machine over 50 per cent of the serum can b(‘ recovered. 

The treatment of foot-and-mouth disease, W. IhnicwE and Schtjlte- 
Herkkndokf {Berlin. Ticrdrztl. Wchnschf'., 37 {1921), No. 20, pp. 229-231 ). — 
The authors discuss their experience in the treatment of foot-and-mouth dis- 
ease in about 2,000 cattle. The intravenous injection of tryiH)tluvin in connec- 
tion with heart stimulants in the case of older animals and the Intrjimuscular 
injection of aohin in young animals is said to have reiluced losses to a mini- 
mum. A trade preparation Omeisan, which is said to be sodium boroformate, 
has been used with success as a local antiseptic. Passive and active immuni- 
zation with serum is recommended where local conditions perndt. 

Anaphylaxis in the hyper immunization of cattle against rinderpest, R. 
Van Sackohem {Compt, Rend. 8or. Biol. [Paris], 85 {1921), No. 36, pp. 1105, 
1106). — Attention is called to certain conditions under which there is danger of 
anaph.vlaxis in the new method of hyperiiiinumization of cattle against rinder- 
pest by the direct transfusion of the hloo<l of a diseased animal into the blood 
of an immune animal (E. S. R., 45, p. 883). As the result of considerable 
experience with this metliod, the author is convinced that anaphylaxis never 
occurs if the animal receiving the virulent blood has been vaccinated more than 
six months previously, but if the transfusion is made in cattle recently vacci- 
nated, cured, or hyper immunized there is grave danger of anaphylaxis. In 
such cas(is resort should bo hud to subcutaneous inoculation instead of trans- 
fusion. 

A note on the transmission of surra by ticks, II. E. Cross and P. G. Patel 
{Punjab Dept, Agr., Vet. Bui. 6 {1921), pp. 3). — In experiments witli Ornitho- 
doros crossi Rrunipt it was found that the ticks were infe(?tive 67, 83, and 101 
days after having fed on infected camels but were not up to the end of 46 
days, thus Indicating that a part of the life cycle is passed within the tick. 
It is thought that the fact that his new tick is capable of transmitting surra 
after a long interval may explain why surra breaks out yoiirly or periodically 
in the same stables and in the same districts where, so far as can be de-* 
termined, cases of surra have not been introduced. 

No compromise with bovine tuberculosis, L. B. Ernest {Jour, Amer. Vet, 
Med, Assoo., 59 {1921), No, 5, pp, 603-608), 
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An atlas and compendium of the more important internal parasites of. 
slaughter-house animals, R. Buri {Atlas und Qrundrisa Wichtiger Tierischer 
Innenschmarotzer Vnserer Schlachttiere, Bern: Paul Haupt, 1920^ pp, XII+96f 
pis, 52), — ^Accounts are given of parasitic entozoa (15 species including 2 
trematodes, 6 cestodes, 6 noniatcKles, and 1 linguratulid), their classification, 
and natural history, and of meat inspection and the preparation of demonstra- 
tion material. 

The manner in which nematodes penetrate the body of mammals, his- 
totroplsni and histodiagnosis, K. {Compt, Rend, 8oc, Biol, [Paris] ^ 

85 (1921) ^ No, 24, pp. 20S-206), — In this comprehensive discussion of the siib- 
j(?ct, tlie author points out that since 1898, when Looss, working at Cairo, 
Egypt, reported the first example of cutaneous histotropism and described the 
manner in which the larvae of ankylostomes traverse the human skin, this mode 
of penetration has been recorded for Sfrongyloides fiillchorni, by Van Purme 
in 1902; for Ankylostomnm mninum and /Sf. stercoralis, by Looss in 1901-1903; 
for Nceator aniericanus, by Gomes in 1903; for papiUosus, by Marzocchi in 
1907; for Filaria hanerofU and F, immitis, by Ftilleborne in 1908; for l^teph- 
anurus dentatus, by N. Bernard and Bauche In 1914; and for Strongyloides 
westcri, by Blieck and Baudet in 1921. 

In the course of his studies on tlie development and migrations of various 
nematode parasites of man and the lower animals and on the iuinmnity to 
infestation, the author has foinid that a fragment of the umbilical cord of the 
newborn calf offers quite an attraction to infestation by <Sf. vituU, 

Clinical observations on foreign bodies perforating the reticulum, C. C. 
Palmer (Vef, Alumni Quart. [Ohio State Univ.], 9 (1922), No. S, pp. 5^68, 
figs. 2), — ^The author reports observations of cases of loss of cattle occasioned 
by foreign bodies in the digestive tract. 

Genital infections in the bull, H. L. Gilman (Jour. Amcr, Vet, Med. 
Assoc., 60 (1922), No. 4, pp. 416-454, 6), — The results thus far obtained by 

the author are considered to demonstrate that the bull often becomes infected 
aud may be a dangerous source of infection in the herd. 

The transmission of agglutinins of Bacillus abortus from cow to calf In 
the colostrum, II. B. Little and M. L. Orcutt (Jour. Fxpt. Med., 35 (1922), 
No, 2, pp, 161-171), — Evidence is presented that the agglutinins toward B, abor- 
tus found in the blood serum of new'born calves arc obtained from the mother 
through the colostrum. No agglutinins were* found in the blood scrum of calves 
at birth, but agglutinins appeared about an hour after the calves had ingested 
colostrum and reached maximum concentration five hours after feeding. When 
colostrum was withheld and milk of a low or negative agglutinin titer was sub- 
stituted, the agglutinins failed to appear. 

The elimination of Bacillus abortus Bang with the milk, M. K. Winkler 
(Ueber die Ausseheidung des Bazillus abortus Bang inU dcr Milch, Jnaug. 
Diss,, Tierdrztl, Hochsch., Dresden, 1919, pp, 90). — This dissertation consists of 
the report, wdth experimental data, of an extensive investigation of the occur- 
rence of B, abortus in the milk of infected cows and of the best method of de- 
tecting its presence. The report of the investigational work is prefaced by a 
brief review of the literature on the subject. 

The general plan of the investigation consisted in obtaining samples of milk 
under aseptic conditions, centrifuging it to obtain the milk serum, aud using 
the latter to inoculate guinea pigs. Several weeks after the Injection samples 
of the blood were taken for agglutination tests, the animals were killed, 
the various organs examined for pathological changes, and cultures made from 
these organs by the Ascoli method (E. S. II., 31, p. 182). The investigation in- 
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cliuled the examination of the milk of 32 infected cows and 1 goat at varying 
periods after abortion, and also the examination of 30 samples of market milk. 

Of the 82 cows examined, the milk was found to contain abortion bacteria in 
13 cases. The goat’s milk also contained tills organism. The organism appears 
in the milk fairly soon after abortion and persists for a long time, in 1 case 
positive results being obtained 2 years and 7 months after the abortion. 

Agglutinins w'ere present in the milk scrum in 78 per cent of the cases, hut 
the content of the agglutinins was in all cases lower in the milk than in the 
blood serum. Tlie author is of the opinion that the agglutination titer of the 
luilk serum is of little value in the diagnosis of infeclious abortion. 

Attempts to detect abortion bacteria directly in the milk were successful In 
only 3 out of the 32 cases. Guinea pig inoculation is considered by far the best 
means of detecting the presence of the organism. A (‘haracteristic infection of 
rather long incubation i)eriod is brought about, the pathological changes of 
which are described in detail. Tlie infected guinea pigs show specillc agglutinins 
in the blood, the titer varying from 1:200 and 1:10,000. 

Of the 30 guinea i)igs inoculated with market milk, 8 died of intercurrent 
disease, and 7 of the 22 remaining showed abortion infection. Three samples of 
milk gave positive tests for tubercle as w^ell as abortion bacteria. 

Diagnosis of contagious pleuropnoumonin of cattle by the complement 
deviation test, C. Gjese {Berlin. Ticriirzll. Wvhnschr.. S7 {102 1) ^ No. J/C, pp. 
Silt 542 ). — This paper describes an improved method of preparing the antigen 
for tile complement deviation test for contagious plmiropneumoiiia of eat lie, 
as previously described by Titze and Giese (K. S. U., 43, p. 780). The toclinique 
is as follows: 

A suspension is made of 200 gin. of freshly ground hog's intestines and 10 
gm. of concentrated hydrochloric acid, specilie gravity 1.1224, in a liter of dis- 
tilled w’ater. This is kept at a constant temperature of 50® O. for 24 hours, 
after wliich the autolysate is filtered and sterilized at 100° and then mixed 
Mith an equal amount of veal broth prepared by infusing 500 giu. of veal in 
1 liter of water for 24 hours. The mixture is heated to 80® in a water 
bath and adjusted with sodium hydroxid to an IT-ion eoneeiitration of pTT-=^ 
7.6 to 7.8. After heating on the water hath for an hour it is filtered through 
paper, from 7 to 10 per cent of sterile horse serum is adch‘d, and the solution is 
filtered again through a Berkfeld filter. After its sterility has lu'cn estab- 
lished l>y heating from 24 to 48 hours in the incubator at 37®, the jin'iiaration 
is ready for use. 

Losses among sheep in the Rocky Mountain region, G. W, Stilics, .lu. 
{Jour. Amer. Vet. Med. Assoc.^ 59 {1921)^ No. 3^ pp. 322 337). 

Gastrointestinal strongylosis of sheep and goats in the Belgian Biianda, 
K. Van Saceghem (Bid. Agr. Congo BclgCy 12 {1021) ^ No. 2, pp. 303y 304). — 
This is an account of the affection caused by the stomach worm Harmonehus 
contortua Rud. as observed in Ruanda, wdiere it occairs very commonly. 

Contagious pneumonia of goats in Knauda, R. Van {SACEcmcM {Bid. Agr. 
Congo Belget 12 (1921) ^ No. 3, pp. 502-505). — This disease in Rnanda very often 
occurs ill a form complicated with enteritis. It is eaused by a Salmonella (S, 
eapri Van Saceg.) and not by a Pasteurella. The disease is higlily contagious, 
and goats become infected by feeding upon herbage or drinking water con- 
taminated by affected animals. The native sheep is refractory to this disease 
of goats. 

Swine diseases (Kentucky Sta. Rpt. 1920, pt. 1, p. 39 ). — Investigations by 
the station show rather conclusively that an infectious diarrhea of shotes en- 
countered is the same as the condition existing in various parts of the country 
and commonly designated as Infections necrotic enterities or intestinal 
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necrobacillosis. It occurs independmitly of hog cholera In shotes known to be 
immune to cholera and In shotes on premises where cholera infection was 
known not to exist, A study of the intestinal content of sick and healthy pigs 
showed the presence of numerous protozoan forms, and that they are far more 
numerous in si(‘k than in healthy shotes. Trichomonas suis was always present 
in pigs suffering with acute necrotic enteritis and was never found in ap- 
parently healthy shotes. Although it is not possible to draw definite con- 
clusions as yet, the author’s observations suggest that T, suis and possibly other 
protozoan forms are the cause of an acute diarrhea in shotes. 

Some studies in swine abortion, F. Hayes {Jour, Amer, Vet. Med. Asaoc.^ 
GO (1922) f No. 4, pp. 435-452). — This is a report of a year’s investigational work 
at the California Experiment Station on swine abortion, following the pre- 
liminary studies by Hayes and Traum (E. S. R., 44, p. 184), 

Artificial infection with strains isolated from the three outbreaks noted in 
the preliminary report was unsuccessful in .5 of the 6 cases in which the sows 
received the culture either in the feed or by intravenous injection. The breed- 
ing qualities of the animals were not materially lessened, although a few 
of tlie pigs were born weak and did not survive long. One sow Injected intra- 
venously aborted in 27 days. That infection was established In the 5 sows 
failing to abort was indicated by the production of agglutinins and by recovery 
of Bacteriunn abortus from the fetal tissues. Antibodies appeared in the 
serum in about 8 days In the injected animals and in from 21 to 30 days in 
those fed with cultures. 

Monthly agglutination t(‘sts were made for about a year on a naturally 
infected herd of 60 purebred swine in which six abortions had occurred dur- 
ing the month immediately preceding the first agglutination test. The tests 
were considered positive when complete agglutination occurred with 0.01 cc. 
of serum added to 1 cc. of the antigen. In the first test there were 20 posi- 
tive cases including the G reactors. In the next test 6 of the negative had 
changed to po.sitive and 3 of the positive to negative. While the tests fluc- 
tuated from month to month, only II of the 48 animals tested every month 
for a year remained consistently negative. Pregnancy and farrowing did not 
seem to alter consistently the amount of agglutinins in the blood serum. 

Prom limited observations on the agglutination test in young pigs from birth 
throiigh the suckling p<‘riod, it is inferred that neither agglutinins nor virulent 
alwrtion organisms are transmitted to the offspring at birth or while suckling. 

A study of the breeding records of 8 sows out of 11 known aborters in two 
herds and of sows with positive and negative agglutination tests has led to 
the conclusion that “ natural infection in young gilts 5 to 12 months previous 
to farrowing does not seem to portend trouble during the first pregnancy to 
any greater degree than in sows having had previous litters. Positive react- 
ing sows containing B. abortus in placental tissues may farrow normal litters, 
and negative reacting sows may farrow dead pigs. Agglutination by the blood 
serum, therefore, is no indication of the outcome of pregnancy.” 

In a preliminary study of the question of possible transmission of the In- 
fection by copulation, an examination was made of the testicular tissues of 
17 young boars, 10 of which had received injections of cultures of B. abartm 
and 7 had been fed the organism. In the former case all but 1 gave positive 
agglutination tests in 0.02 cc. in 8 days, while in the latter no great amount 
of infection could be demonstrated by this test. Injection into guinea pigs 
of saline suspensions of the testicular tissues of these animal^||ave negative 
results, as did the testicular tissue of a naturally infected boar. ^ 

The pnrlllcation and concentration by desiccation of hog cholera im- 
mune serum, C, W. Duval and M. Oouret (Jour. Med. Research, 4% (1921), 
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*No. 5, pp. 503-^14 ), — ^The metliod employed by the authors in the prepanition 
of a concentratetl hop cholera immune sonira is essentially as follows: 

Fresh immune blood is collected in a sterile glass jar which contains glass 
beads to aid in detlbrinating the blood. The jar is agitated vigorously and 
allowed to stand over night in a co<il place or ccuitrifiiged immediately. The 
serum is then siphoned off and desiccated rapidly over sulphuric acid in vacuo 
at approximately 10 or 112° C. The dry residue is removeil from the con- 
tainer, ground into a fine powder, placed in a glass chamber, sealed to prevent 
the absorption of moisture, and stored In the dark in a cool place until ready 
for use. Just before use the i)owder is redissolved in normal sterile pliysio- 
loglcal salt solution or sterile distilled water. It is stated that 1 gm. of this 
powder, wliich is the equivalent of 10 cc. of pure serum or 15 cc. of deflbrinated 
blorxl, <lissolves readily in 2 cc. of water, thereby Ciuicentrating the volume of 
antitoxin ten times. 

A toxin-antitoxin mixture can be prepared by dissolving the antitoxic powder 
ill the virus serum in proper proportions. In numerous animal experiments 
carried out to determine whether either the virus or the antitoxin is affected 
by mixing in vitro, no indication was obtained that the power t<» produce active 
immunity was imiiaired. 

Infectious abortion in mares yhenttnljf i<t(i Kpt. 1U2(K pi. /, pp. J7, * 

In this progress report it is noted that strains of BucHIxir aho}‘tivo-vfjuinus 
which have been recultured in the laboratory for many generations retain 
suflicient virulence to be used in the production of a bacterial vaccine. Thir- 
teen studs of thoroughbred and standardbred mares, numbering 408 animals, 
were treated with the bacterial vaccine. In 9 of these herds the disease had 
started before vaccination. 36 mares having aborted, but only 33 mares aborted 
following vaccination. It is reported that 1 herd of mares which has been 
vaccinated regularly since 3916 has had no outbreak of the disease. 

Kxi>erluients to determine the mode of infection have shown that if the live 
organism is fed it is absorbed from the Intestinal tract into the blood stream. 
This is thought to indicate that mares are usually infected through feeding. 

The internal parasites of the horse in Nevada, L. If. Wright {Jour. Amvr. 
Vet, Med, Assoc., 39 {1921), No, S, pp, 31S-S21, flp, 1 ). — This account is liased 
upon 60 animals autopsied and a number of other animals that were given a 
vermifuge and the parasites found. Identifications of most of the parasites 
were made by B. H. Ransom. 

The action of thymol on the intestinal parasites of the horse, Bbocq- 
Rousseu and Oauchemez {liul, 8oc. Cent, Mdd, V6t,, 91 {1921), No, 12, pp, 
281-J^S0; aha, in Trap, Vet, Bui,, 9 {1921), No, 4, pp, 230, 231 ). — ^The experi- 
ments reported upon show tliat thymol is rapidly fatal to taenids {Taenia per- 
foliaia Goeze) and oxyurlds {Oxyurua curvula Rud.), less rapidly so to strongy- 
lids {Btronpylua vulgaria Loose, S, edentatua Looss), and ascarids (Asoaris 
megalocephala Cloq.), and has practically no effect on oestrids {Oaatrophilus 
inteatinaUa Fab.), nor on Spiroptera {S, megaatoma Rud.) when within the 
tumors. It appears tliat thymol can be successfully employed in the horse as 
an anthelmintic, and that Its action will be greater in proportion to the satura* 
tion of tlie intestinal contents. It is best administered before feeding each 
morning for three or four days in doses of 30 gm. followed by a copious drink 
of water, and if necessary the dose may be repeated in 8 to 35 hoprs. 

An nnusiml form of scabies in fowls, A. B. Wick ware {Jour, ParaaitoL, 8 
{1921), No. 2, ^p, 90, 91, flga, 2 ), — An acarld Identified as Megninia galUnulae 
Buchh. lias been found by the author to parasitize fowls at Oka, La Trappe, 
Quebec. Affected fowls are unable to eat owing to the eyelids being completely 
glued together. The heads are held Oown In a rather pendulous state, the 
104313—22 7 
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€(>inb> wattles, eyelids, and face being covered wltb dried exudate and epidermai 
crusts somewhat similar to those seen In newly recovered cases of ohickenpox 
or a mild form of infraorbital roup. An attempt to infest fowls by rubbing 
scrapings containing the parasite into the scarified heads of three yearling hens 
resulted negatively. 

Contribution to the knowledigo of the genus Eimeria, I. O. Niebchuue 
(Arch, Protistenk., 44 {19B1), No, 1, pp. lt-82, fig». S). — ^This first contribution 
deals with the biology of the pigeon coccldium (Coccidium) Eimeria pfeifferi. 
The author considers it highly probable that the form occurring in pigeons Is 
the same species as that in the chicken. A bibliography of 21 titles is included. 

The animal parasites of foxes, with special reference to hookworms, 
W. A. Rilst and G. P. Fitch (Jour. Amer, Vet. Med, Aissoc., 69 (1921), No, S, 
pp, 294-605, figs, 5). — Investigations conducted by the authors in Minnesota 
and by others show the hookw^orm to be widely distributed and a potential 
source of serious loss of foxes under unsanitary conditions. Three species are 
recognized by the .uithors, nnmely, Ancylostoma caninum, Vneinaria polaris, and 
U. criniformia. A list of parasites of foxes by Riley has been noted (B. S. R., 
46, p. 686), as has an account by Allen on the treatment of hookworm in the fox 
(B. S. R., 46, p. 184). 

STTEAL EironrEEunro. 

Rural engineering applied to the colonies, G. PASSELkouR (Ann. Inat, 
Natl. Agron,, 2. aer., 15 (1921), pp. 149-175, figs, 10). — A r^sumft is given of the 
notes used in introductory lectures of the course in applied colonial rural engi- 
neering given by M. Ringelmann at TBcole Natlonale Supdrieure d’Agriculture 
Ool<mial6 in 1920. 

Annual report of the Reclamation Service, 19210-^1, B. F. Drake 
(Canada Dept. Int., Reclam. Berv, Ann. Bpt,, 1920-21, pp. VI+94, pi 1, fig, 1 ), — 
This r^rt deals with irrigation and drainage operations of the Canadian 
Reclamation Service for the year 1920-21. 

The irrigation work included studies of the doty of water in addition to 
other more gcmeral operations. These showed that during the year the aver> 
age depth of water required for wheat, oats, and barley was 1.8 ft. and for 
alfalfa 2.19 ft. On the assumption that all irrigated farms are seeded one- 
half to alfalfa and one-half to common grains, the total requirement for the 
entire farm unit was 2 ft. With the legal duty of water at 1.5 ft., it was 
found that even during dry seasons there is sufficient rainfkll to make up the 
balance of the total requirement 

Report on iuTestlgatious into the improvement of river discharge 
measurements, I, B. B. H. Wads (Egypt Min. Pub. Warka, Phya. Dept. Paper 
4 (19121), pp. VII+21, pis. 18). — ^The author reports studies in which a so-called 
ratchet turbulence gauge was devised to detect errors in current meter ratings 
in food waters due to nonuniform flow. 

The results obtained led to the conclusion that the errors due to turbulence 
are unimportant, and that this holds for flood conditions in the Nile. In order 
that corrections may he applied for such errors if desirable, it is noted that 
the Observed errors in certain cases were less than 0.2 per cent, and It Is cen- 
sldeted very improbable that the error will amount to 2 per cent 

ivrignfeton In central Otago, R. B. Teknkst and J. R. Mabks (Nmo Ztal, 
Jour. Apr., 22 (1921), No, 6, pp. 244-2S2, flga. 7).— Bxperiments on the border 
method of irrigatUm at the Oalloway esperimental area are reiMted. 

It is tentatively concluded that checki about 50 ft. wide and 10 clmins 
(too ft.) long will be the most suitable for central Otago conditions when from 
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‘ 4 to 6 sec.-ft. of water can be obtained for irrigation puri)ose8. It Is noted 
that these experiments were conducted on a thin soil of mica schist origin over- 
lying gravel. 

Picric acid as an agricultural explosive, J. Swenehabt (Apr. Engin,, 2 
{1921), No. 12, pp. 246^248 ). — In a contribution from the University of Wiscon- 
sin, studies made in cooperation with the U. S. D. I. Bureau of Mines and the 
U. S. D. A. Bureau of Public Roads on the use of picric add as an agricultural 
explosive are reported. 

Owing to the highly dusty nature of picric acid when dry, it was necessary 
to eliminate the dust hazard and at the same time not desensitize t)ie mate- 
rial. It was found that 2 per cent of urater left in the material relieved the 
dust hazard and made cartridging possible on a commercial scale. Two i>er 
cent moisture reduced the sensitiveness of the picric acid to some extent, but 
detonation was practically complete when using a No. 8 blasting cap. A 1 per 
cent moisture content was not sufficient to allay the dust, and 3 per cent 
moisture or more made detonation difficult or impossible. 

It was found that picric acid dries out in air to from 0.1 to 0.2 per cent 
moisture content in a very short time. When it was packed in unparaffined 
paper shells the moisture content decreased rapidly even when the filled cart- 
ridges were immediately paraffined after filling. It was possible in cartridging 
operations, when using a good grade of paper, to cartridge the picric acid 
in undipped shells with the explosive containing much more moisture than 
would be permissible in tbe finished product. 

In the field tests the picric acid was compared with grade-III TNT. It 
was found that picric acid detonates with a distinct ball of fire visible by 
daylight when the explosion is in the open air. The smoke is dark gray in 
color when detonation is complete, and when it is incomplete a yellowish or 
greenish colored smoke occurs. 

Picric acid was less sensitive to both detonation and outside shock than 
dynamite. When it contained 2 per cent moisture it was entirely unaffected 
by 90-caliber high-power rifle bullets at from 50 to 00 ft. It burned about as 
readily as TNT, and quietly without explosion, in small quantities. 

Moisture encountered in ordinary land clearing operations had no more effect 
on picric acid than on ordinary dynamite. The determining factor in moisture 
seemed to be the quality of the cartridging work and the thoroughness of tbe 
paraffining operation. Cartridges unbroken and left In sloppy, wet soil for 
24 hours had apparently perfect detonation. Cartridges slit from end to end 
and thoroughly tamped into bore holes in moist soil were unaffected on being 
left over night. Dry picric acid aiH;)arently repelled moisture to some extent 
Picric add containing 2 per cent moisture was found to withstand a tem- 
perature of 6* F. without apparent effect on detonation. 

Sxpmiments on the formation of sensitive compounds by picric acid with 
lime and iron led to the conclusion that under ordinary soil conditions no 
dangerous picrate will be formed which will not be desensitized by moisture. 

In stumping trials it was found that picric acid is from 90 to 40 per cent 
stronger than ordinary dynamite and is approximately equal to TNT in strength. 
The action is not so slow as low<*grade dynamite and is more similar to that of 
40 to 50 per cent straight nitro-glycerin dynamite. When picric acid contained 
2 per cent moisture the speed of the explosive seemed to be reduced. It is con- 
sidered to be undesirable for ditch work owing to its Insensltlveiiess. It is 
recommeoded that picric acid be used in <^;>en air agricultural work, provided 
the material can be secured at a cost lower than that of commercial ex- 
plosives. 



888 


EXPERIMENT STATION RECORD. 


[Vol,46 


Oonstmction c<>st keeping and maaagenientt H. P. GiLLErns and K. T. 
Dana {Nmc Yorfc: McGraw-Hill Book Co., Inc., 1922, pp, XVII-^572t 
264). — This treatise is Intended for engineers, contractors, and superintendents 
engaged in the management of engineering construction. It contains chapters 
on laws of management ; rules for securing minimum costs ; piece-rate, bonus, 
and other systems of payment ; measuring the output of workmen ; cost keeping ; 
cost keeping as applied to highway construction; bookkeeping for small con* 
tractors; office appllan<!es and methods; miscellaneous cost report blanks and 
systems of cost keeping ; and systems of cost keeping. 

Structural drafting and the design of details, C. T. Bishop {New York: 
John Wiley d Som, Inc., 1920, pp. Xll 1-^352, fiffs. 291). — This book is intended 
to meet the requirements of engineering students, structural draftsmen, and 
apprentices in structural drafting. It correspcmds in scoi>e to the duties of the 
structural steel draftsman, and covers the preparation of the detailed working 
drawings for steel structures and the design of the details of construction. 

Note on the relative strength of sprnce rc^dwood and spruce whitewood 
(Picea morinda), L. N. Skaman {Indian Forester, 43 {1922), No. 1, pp. 34-4^^ 
pis. 2). — Studies are reported which led to the conclusion that spruce redwood 
is superior to spruce whitewood in spike-holding power, strength, stiffness, 
toughness, and hardness. 

The coefficient of roughness in corrugated-iron pipe, D. L. Yarnell 
(Bngin. Netvs-Rec., 88 {1922), No. 9, p. 352, fig. 1). — In a contribution from the 
U. S. Department of Agriculture, the results of 147 tests of 8- and 10-in. corru- 
gateti-iron pipe on nine grades ranging from 0.05 to 1.5 per cent to determine 
the coefficient of roughness n for Kutter’s formula are reported. This co- 
efficient was found to var>^ from 0.017 to 0.021 for pipe flowing full. There was 
a rather consistent variation in the values of n for the two sizes of pipe, for 
which no explanation is offered. 

Cement, B. Blount, W. H. Woodcock, and H. J, Gillktt {London: Long- 
mans, Green d Co., 1920, pp, XII-i-284f pls. 28, figs. 55). — ^Thls is one of the 
monographs on industrial chemistry edited by E. Thorpe. It deals with the 
manufacture, testing, and use of cement 

TentatiTe specillcatitonB for concrete and reinforced concrete {Afner. 
8oe. Civil Bngin. Papers and Discussions, 4*t {1921), No. 6, pp. 59-124, fige. 
18). — ^Thls is a progress report of the Joint committee on standard speciflca- 
tions for concrete and reinforced concrete of the American Society of Civil 
Engineers. It comprises specifications covering the general conditions affect- 
ing the us© of concrete and reinforced concrete, which arc? not considered to be 
complete. 

A study of the effect of moisture content upon the expansion and con» 
traction of plain and reinforced concrete, T. Matsumoto {III. Univ., Bngin. 
Bxpt. 8ta. Bui. 126 {1921), pp. 37, figs. 12). — Exi)eriinents are rejjorted from 
which the conclusions are drawn that concrete expands when it absorbs mois- 
ture and contracts when it is dried, (kmcrete of a 1:2:4 mixture is likely to 
contract during hardening as much as 0.05 per cent in an ordinary structure. 

Contraction of concrete by the loss of moisture causes stress in the concrete 
when it is restrained by an external force. The shrinkage stress caused in the 
ste^ in reinforced concrete may reach the usually accepted working stress of 
steel when the amount of reinforcement is less than 1.5 per cent. The shrink- 
age stress developed in 1 ; 2 : 4 concrete may reach the ultimate tensile strength 
of the concrete when the amount of reinforcement is greater than 1.5 per cent. 
With richer mixtures the Increase In shrinkage stress may be relativ^y greater 
than the increase in ultimate strength. The greater the percentage of rein- 
forcement the greater is the tensile stress that may develop in the ecmcrete, 
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and concrete having a higher percentage of reinforcement than 1.5 per cent is 
likely to crack unless proper provision is made. In reinforced concrete out of 
doors subject to alternate wet and dry conditions, cracks may readily be formed 
under the repeated stress, which is nearly equal to the tensile strength of the 
concrete. 

The Bates experimental road of Illinois, C. ()ij>ek {Kngin, and Contract,, 
57 No, 9<, pp. 199-204, fiffs, 7), — ^The progress results of researches on 

the construction and subsequent behavior of an exi)orimental road described in 
a previous article (E, S. H., 46. p. 86) are presented. 

In subgrade moisture studies it was found that the moisture content near 
edges and cracks is not materially different from tl\at observed elscwdiere. 
Frt^ezing apparently favored the saturation of a clay subgrade. Studies of sub> 
grade beariug power point strongly to the conclusion that a soil having a given 
moisture content may under repeated loads have a fairly definite elastic limit. 
Studies of subgrade uniformity showed a periodic separation of the pavement 
slab and the subgrade, due to warping of the slab under temperature changes. 
They also indicated erratic variations duo in all probaliility to uneven settle- 
ineiit.s of the subgrade. 

Observations of frost action showed a heaving or lifting of tlie edges of the 
slab throughout the entire length of the road at a much more rapid rate than 
at the center. This is thought to explain longitudinal cracking of wide slabs, 
and a iongitudinal joint is recommended to prevent erratic cracks. 

Studies of temperature effects showed warping of slabs, the edges curling 
upward at night and down in the daytime. The downward curling in the 
daytime in many cases lifted the center of the unbroken slab entirely free 
from the subgrade. There was also a permanent depression of the subgrade at 
the edges, although a partial recovery occurred as the edges curled up at night. 
Monolithic brick showed practically the same degree of warping as concrete. 
A bituminous concrete surface reduced this effect considerably, and was simi- 
larly reduced when a brick wearing surface having a bituminous joint Idler 
was used on a concrete base. 

Studies of the allowable stresses in plain concrete indicated the probability 
that plain concrete iu transverse bending may be able to withstand an Indefi- 
nite number of repealed loads, provided the stress is something less than 50 
per cent of the modulus of rupture. The relation of these findings to the 
design of rigid pavements is discussed. It is concluded Wiat “aside from 
traffic accommodation considerations, roadways of a width such that under 
normal tralflc conditions frequent turning off and on the slab by heavy trucks 
may be avoided, are much to be desired. The fatigue experiments . . . indi- 
cate clearly that the life of a concrete slab nmy be long or short, depending 
upon the frequency of the passage of loads great enough to stress the concrete 
up to 50 per cent or more of Its modulus of rupture.” 

General directions and specifications relating to the tar treatment of 
roads {London: Min, Transport, Roads Dept,. 192 L pp, [2]-\-19). — These speci- 
fications deal with surface tarring on water-bound road, surfacing with tar 
macadam, and surfacing with single and double pitch grouted macadam. 

The section of the application of agricultural mechanics, M. Hingelmann 
(Ann, Imt, Natl. Agron,, 2, sef,, 15 (1921), pp. 109-147, figs, 4), — The history 
of the section of agricultural mechanics of the Institut Nationale Agro- 
uomique of Prance, which was created in August, 1920. apparently as the 
result of a long process of development, is briefly presented. The work of 
the machine-testing station, which apparently is included in the section, is 0^ 
scribed* with particular reference to the procedure followed in the conception, 
organisation, and execution of projects of research or experimentation. It is 
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noted that teaching in the subject began at the Institute in 1848 (B. S. R.« 
44, p. 898). 

Rotation dynamometers for tests of agricultural machines, Q. Makbin 
(Jour. Afff. Prat, n. ser,, $e (1921), No. S4, pp. 178-178, flga. 6). — ^Absorption 
dynamometers in use by certain French experiment stations are briefly de* 
scribed and illustrated. 

liaboratory manual for farm gas engines, F. W. Duffex (Madison, Wis.: 
Dept. Agr. Engin., Vniv. Wis., 1921, pp. 58, figs, 4). — ^This manual is adapted 
primarily for teaching the subject of internal-combustion engines to agricul*- 
tural college students. 

Tractor engines, E. F. Hallocx (Cincinnati: Amer. Auto. Digest, 1920, pp. 
[414*^^88, pi. 1, figs. 145) > — The purpose of this handbook is to present informa- 
tion on the construction and economical operation of the tractor engine, Its 
adjustment and repairs, and operation to acquire maximum efflciency. It 
contains chapters on engine principles, features of construction, major engine 
parts, valves and valve mechanism, the fuel system, lubrication of the engine, 
cooling, care of the cooling system, ignition system, care of the ignition sys- 
tem, and engine troubles. 

The problem of the adhesion of agricultural tractors, A. Alps (Ann. 
Isi. Agr. [Milan'], 15 (1919-20), pp. 1-15, figs. 14)- — Features of the devices used 
on various tractors of European design for the prevention of drive wheel 
slippage are discussed. 

lievellng device for tractors working on hillsides J. 0. Wooley (Agr. 
Engin., 2 (1921), No. 11, p. 227, pg. 1). — In a contribution from the University 
of Missouri a device to permit the leveling of tractors when operating on 
hillsides is described and illustrated. 

Cultivation by motor, A. Alpe (Ann. 1st. Agr. [Milan], 15 (1919-20), pp. 
17-40, figs. 11). — ^The mechanical details of some of the more Important Euro- 
pean motor cultivators are described, with particular reference to rotating 
pulverizing devices. 

The modem motor truck, V. W. (2 Vc?c York: Norman W. Henley 

Puli. Co., 1921, pp. 962, pi. 1, pgs. 5S0). — An attempt is made in this Ixwk to 
treat all forms of motor trucks propelled by gasoline or electric power. In- 
formation is given on design, construction, operation, repair, and commercial 
applications. Chapters are included on motor truck types; the motor truck 
power plant; motor truck fuel and carburetlon systems; truck motor cooling 
and lubrication; the motor truck electrical system; motor truck clutch and 
gearbox; motor truck drive systems, motor truck chassis parts, motor truck 
loading and operation; special truck applications and body designs; road 
troubles and truck maintenance; gasoline truck repair and adjustment; the 
electric truck construction; construction, care, and charging of truck batteries; 
driving and maintenance of electric trucks; and truck operating cost determi- 
nation. 

Motor truck manual (Cincinnati: Amer. Auto. Digest, 1921, pp. 148, Pgs. 
94). — ^Thls is a practical handbook on the construction and care of motor 
trucks, and includes chapters on chassis layout; motor truck engine; radiators 
and cooling system; the transmission and clutch; axles and final drive; uni- 
versal joints and drive shafts; the steering gear and steering linkage; springs; 
wheids, rims, and tires ; muffler and cutout ; motor truck governors ; and ssotor 
^ck bodies. 

Motor truck trnnsportatlon, F. Vak Z. Lane (New York: D. Van Nostrasid 
(5^0., 1921, pp. VJ+1S8, figs. 44) •—The purpose of this book is to outline briefly 
the principles that govern successful motor truck operation. These include 
sOch fOctors as truck operating costs; opemting effidencT and cost xeeords; 



1922] 


RURAL ENGINEERlNa, 


891 


•operatiniir cost laws; truck details such as bodies, loading and unloading de- 
vices, trailers, semitrailers, and tires ; maintenance ; and factors that determine 
the economical operating fields. 

Harness repairing, F. G. Bkhrends iOorncll Heading Course lor the Farm, 
No. 160 {1921), pp. 41SS, figs. 46). — Popular information and numerous illus- 
trations are presented relating to the repair of different parts of harness. 

Reinforced concrete silos, A. J. Perkins Au$t. Dept. Agr. Bui. 146 
{1920), pp. 16-^0, jigs. 4)‘ — Details of construction of two 97-ton reinforced 
concrete silos erected at two government experimental farms in South Australia 
are presented. 

Sunshine eIBciencj of hog houses, F. C. Harris {Agr. Engm., 2 {1921), 
No. 11, pp. tl9--227, figs. P). — This paper reports an investigation of the methods 
of obtaining sunshine at the proper place and the types of hog houses best 
adapted for this purpose. Measurements of a large number of sun patterns are 
presented, together with considerable tabular data. 

It is concluded that the properly designed hog house running east and west 
will admit twice as much sunlight per square foot of glass to the beds as the 
house running north and south, and that tlie windows will be less exposed to 
cold winter winds. The movement of the sun patterns through the building was 
found to favor the accumulation of more heat on the nests in houses running 
east and west. Such houses also were found to offer better summer shade on the 
beds. 

It is further concluded that the arrangement of windows used in the east- 
west types should be useil when the building is rim diagonally with respect to 
the compass points, and that wall windows are justified in east-west buildings 
because of their high efficiency. It was found that the closer the windows can 
be brought to the beds the greater are their efficiencies from the standpoints of 
the concentration of warmth and the control of the position of the sun pattern. 

Hygienic investigations on newbailding materials and building methods 
for small houses, Kokff-Petersen {Ztsvhr. Hyg. u. Infekiionskranl:., 99 
{1919), No. 3, pp. 483-526, figs. 6). — A detailed critical summary of the results 
of studies of the properties of building materials, with particular refermce to 
heat conductivity and losses and radiation. 

Formulas and tabular data are given for the computation of heat conductiv- 
ity and losses for different types of building materials, espc^cinlly those used in 
the construction of small dwelliugs and farm structures. 

Home — ^farm power and lighting {Cincinnati: Amer. Auto. Digest, 1920, 
pp. If fig^* 68). — This is a handbook of instruction on the installa- 

tion, use, and repair of the internal-combustion engine combined with suitable 
electrical equipment. It is intended to cover complete electric light and po^ver 
plants for the home and farm. Part 1 deals with the principles of engine op- 
eration; engine construction; operation, care, and maintenance of the internal- 
combustion engine; and the installation and mounting of auxiliary power planta 
Part 2 deals with elementary electricity; wiring electrical circuits; electric gen- 
erators and motors; storage batteries; and an appendix covering a wiring table. 

Sewerage and sewage disposal, L. Meicalf and H. P. Eddy {New York: 
McQrato-HiU Book Co., Inc,, 1922, pp. figs. 220). — This represents a 

single volume abridgment of a three-volume work entitled American Sewerage 
Practice, published by the authors in 1914-1915 (E, S. 11., 34, p. 886), 

Sewage and sewerage of farm liomes, G. M. Warren {U. 8. Dept. Agr.^ 
Farmers* Bui. 1227 (1922), pp. 55, figs. SS). — ^The purposes of this publication 
are to emphasize basic principles of sanitation and to give directions for con* 
stnicting and operating simple, serviceable, and safe home sewerage works. 
Such subjects as the nature and quantity of sewage, sewage-borne diseases, ths 
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<lecom{K>6iti()n of sewage, and the Importance of air in sewage treatment are* 
discussed, and practical utilities, including different types of privies, septic-tank 
dist)osal systems, and grease traps, are described. 

With reference to the selection and design of a small sewage disposal system 
it is stated that what is the best method and what the best outfit are questions 
not to be answered offhand from afar. A treatment that is a success in one 
location may be a failure in another. In every instance decision should be based 
upon field data and full knowledge of the local needs and conditions. An in- 
stallation planned from assumed conditions may work harm.” 

Adsorption in sand filters, J. Don {Engineering [London^, Itl {19^1) ^ No. 
2894, pp. 759, 760, figs. 2). — Exi>eriment8 are reported which showed that under 
laboratory conditions a sand filter freshly prepared is capable of adsorbing fairly 
large amounts of ammonia and dissolved organic substances, and that this action 
takes place rapidly. Sand which has ceased to a<lsorb dissolved substances must 
be thoroughly washed before commencing another set of experimmits. In a com- 
parison of the effect of sand with that of polarlte or permutit, it was found that 
the action of the two artificial purifiers is to a great extent a chemical inter- 
change, and it is thought that probably not much true adsorption occurs. 

ETOAI ECONOMICS AND SOCIOLOGY. 

Changes in farm organization and farm practice as shown by a study of 
the business side of farming in several sections of the country, H. M. 
Dixon (Jour. Farm Ecoti., S (7921), No. 4p PP- 101-167). — Data from eight 
areas where farm business and farm organization surveys have be^m conducted 
over a period of years are briefly summarized in so far as they indicate changes 
in types of farming. 

In Washington County, Ohio, a change from sheep farming to a type involving 
the keeping of more cattle and hogs is noticeable. 

Recjords for eight years obtained in Clinton County, Ind., reveal aii increase 
in corn acreage and a decrease in small grains and hay. 

From a study of 350 farms in Pn^derick County, Va., carried on over a five- 
year period, it appears that the orcliard enterprise has developed at the expense 
of general crop and live-stock farming and general fai*ming with a small .area 
devoted to fruit. The five-year average labor income of the general farms was 
$235, of the general fruit $618, and of the orchard farms $2,358. 

Dane County, IVis., show.s an increase in the number of cows per farm and 
production per cow, accompanied by a decrease in liogs. 

Reconls taken on farms in Sumter County, Oa., in 1033 and in 1938 indi- 
cate the following changes: A reduction of om'-third in the (‘otton acreage and 
a’' Increase of one-third in the corn acreage; an increase in the wheat crop, 
which was grown only on tlie occasional farm in 1913, but on about twothirds 
of the farms in 3038; a growing imporlance of the pemnut as a cash crop; the 
introduction of the velvet bean, interplanted with corn and utilized largely us 
a feed crop; a noticeable increase in the product ion of feed crops; an increase 
In live-stock production, particularly of hogs ; lighter application of fertilizers 
on cotton as w’ell ns other crops; and an increase in the acreage of legumes. 

A comparison of data taken on 246 farms in the Palouse region of Idaho 
and Washington in 1914 and in 1919 shows that the enterprise of wheat and 
peas has been expanded to a much greater extent than those of oats and live 
stock, indicating also changes in the relative acreage of winter and spring 
vjvheat and that of peas and beans raised in place of summer fallow. 

In tlie trucking area of Hillsboro County, Fla., between 1917 and 1920, straw- 
berries have consistently shown the best retains per acre. The acreage in 
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velvet beans, cowpeas, and peanuts baa been increasinf;, and better Rrades of 
live stock are being introduced. 

In the citrus fruit area of Polk CJounty, Fla.» grapefruit plantings are on 
the decline in relation to those of oranges, and tangerine plantings are markedly 
increasing. 

Farm business in Quebec, J. A. Sm Mabik (Canada Expt. Farms liuL 98 
[1921] t pp. 2i, figs. 4 ), — For the second agricultural survey in (i counties In 
(iuchec, about 10 or 32 representative farms were chosen in 4 or 5 parishes 
surrounding the parish or district surveyed the preceding year (K. S. H., 44, 

p. 288). 

The average labor income was higher than that for the same districts as 
reported in the survey of 1919. All groups of farms were making a plus labor 
income, varying from $381 to $607, with an average of $403. The data show 
a difference of $236 in favor of the group of farms varying in size from 81 
to 100 acres and a difference of only $83 between the average of the smallest 
and the average of the largest farms. 

The most advantageous one-man farm is shown to consist of from 83 to 100 
acres, two-man farm from 141 to ICO acres, and three-man farm 200 or more. 

The results of the survey of groups of farms devoted to dairying for city 
trade, dairying plus a cash crop, and general dairy fanns are said to concur 
closely with the findings of last year’s survey and demonstrate that the pos- 
sibility of making a plus labor income does not vary greatly with any type of 
farming. It is demonstrated also that the que.stion of a fair plus labor in- 
come is not so much a question of location and type of farming as of good 
management within the type chosen. 

The survey Included an investigation of the revenue obtained per cow as 
inrtuenced by purebred sires, the cost of milk production, and certain other 
factors influencing success in farming. 

Bauch cost acconntiiig, C. W. Collinb (In Accounting — Theory and Prac- 
tice, R. B. Kesteb et al. New York: Ronald Press Co., 1921, vol. 3, pp. 
226-274 )* — This chapter is found in volume 3 of a series of texts on accounting, 
in which a study Is made of accounting principles as definitely applied to 
various businesses. The subject of ranch accounting is treated from the view- 
iwint of the accountant, in order to make clear the principles Involved and to 
aid those interested in designing and supervising systems for such an agri- 
cultural enteric ristj. It is developed in sections on accounting organization and 
records, inventories, and closing entries. 

Who owns the agricultural laud iu the United States? O. S. Wehewein 
(Jour. Farm Econ., 4 {1922), No. 1, pp. 34-4 ^))- — The uulhor reviews the returns 
from the censuses of 1960, 3910, and 1920, with respect to owner operators, 
tenant operators, and manager operators, touching briefly upon the problems 
of concentration of ownership, absentee and alien ownership, ownership by the 
large landholder or corporation, and that by low-standard nationalities. Dis- 
cussion is contributed by 0. L. Stewart. 

Farm teuaucy in 1020, B. H. Hibbard {Jour. Farm Econ., 3 {1921), No. 4, 
pp. 168-175). — ^Various studies of tenancy and conclusions drawn therefrom are 
noted. Statistics from the census of 19^ are reviewed. 

Tenancy has decreased in a group of 13 northeastern States. It has posi- 
tively declined also in Kentucky, Alabama, and Oklahoma, while Tennessee, 
Georgia, and Mississippi repeat the exact figures of 1910. Missouri and Nevada 
also show decreases, all other States increases. 

In three geographic divisions, the New England States, the Middle Atlantic 
and the Bast South Central States, the percentage of tenancy has declined, 
while In the West South Central States the percentage of increase was very 
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lAight In the West North Central States it was the most pronounced. It is 
pointed out that the gains are very largely in sections of the country particu- 
larly important in the production of cereals and cotton. 

Discussing changes in the kinds of tenancy, the author states that the nunh 
her of cash tenants has decreased by 30 per cent, while the share tenants 
have increased almost 20 per cent. Certain correlations between tenancy, the 
selling value of land, and type of farming are discussed. 

Agriculture and taxes, L. oe Voqui6 {Jour, Agr, Prat,, n, »er„ S7 (id3£). 
No. i, pp, 10-^lS). — Data are presented briefly in order to refute certain state- 
ments that agriculture does not contribute fairly with commerce and indus- 
try to the national budget in France. 

The shiftiiig of taxes on sales of land and capital goods and on loans, 
H. G. Bxoww (Jour, Polit. Econ,, 29 (1921), No. 8, pp. 64S-^5S), — ^The incidence 
of a tax on sales of land and capital goods, as well as on loans, is shown to 
be partly on income from labor (when borne by purchasers or borrowers for 
ownership and i>ro(luction), partly on consumers* surplus (when borne by 
persons who buy or borrow in order to get title to their homes), and, In the 
case of loans, partly on interest (when borne by lenders). Many possible 
elfects of these taxes are considered. 

Economic conditions causing the two-day cattle market at Chicago and 
the effect of the zoning law, R. H. Wilcox (Jour, Farm Econ,, S (1921), 
No, 4, pp. 176-182). — The factors which caused Monday and Wednesday to be 
days of heavy receipts and buying on the Chicago cattle market are accounted 
for. The zoning system, inaugurated by the U. S. Food Administration, 
dividing the short-haul Chicago traffic from the long-haul, is shown to have 
reduced the fluctuations in receipts and in prices. 

Brief on behalf of American Farm Bureau Federation, intervener, 
Thorne and Jackson (Chirngo: Amer. Farm Bur, Fed,, 1921, pp, 
figs, 4). — ^A revision in the freight rates on live stock throughout the western 
portion of the United States was requested from the Interstate Commerce Com- 
mission. This brief, assembled in July, 1921, contains testimony as to the 
actual condition in the live-stock industry and summaries of computations 
which are said to prove that live-stock traffic was the most profitable of 
numerous commodities which were analyzed, constituting the bulk of the 
tonnage handled by tbe railroads in this territory. The net return on the 
live-stock traffic was said to be 12.2 per cent. Data are included also show- 
ing the falling off in profits and decline in the production of cattle and hogs. 
The fact Is illustrated that the prk’es of live stock were aclvaiiced to a high 
level during the war period but that they dropped back to a prewar basis, while 
freight rates advanced to a high point and remained there. 

[Annual report of the United Grain Growers Dimited for 1921], T. A. 
Crerae et al. (United Grain Growers Ann. Rpt. 1921, pp, 94f figs. IS). — This 
includes a rei>ort by the president on behalf of the board of directors, the 
auditors* report, and the general manager’s report. 

Rural primary groups, J. H. Kolb (Wisconsin 8ta. Research Bui, 51 
(1921), pp. 82, figs. 2S). — One hundred and twenty-one groups in the rural 
population of east and west Dane County, Wis., have been defined and mapped 
to show their political and natural history, trade areas, farmers* organizations, 
schools, village centers, and improvem^ts. By the primary or neighborhood 
group is meant that first group beyond the family which has social significance 
and some local consciousness of unity and usually a characteristic groiq^ 
iites. The names of 95 of the groups represented were designated as having 
an economic, educational, kinship, local government, nationality, religious, or 
soelal meaning. These groups were found to owe their ortginal existence to 
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such factors or combinations of factors as topography and original vegetation, 
nationality bonds, religious purpose, migration from a common place of resi- 
dence, and economic or social purposes. Only 18 were found In which changes 
were not easily recognizable. Certain conclusions reached are that organiza- 
tion plans must recognize rural primary groups, that village and rural groups 
must federate, that active primary groups and the village center should form 
a community, that the nongrouped areas need organization, and that the 
intercommunity organization on the county basis is necessary for adminis- 
trative purposes. 

Some fundamentals of rural community organization, D. Sandeeson 
(Jour, Rural Ed,, 1 (1921), No. 1, pp. 28-57). — ^This is a discussion of the 
object or nature of community organization and of association in a community, 
as determining what methods of an organization may be desirable. 

Training for rural service (Rural Leadership Com^eil, Bd, Borne Missions, 
Methodist EpUtc. Church, Proe., 2 (1921), pp. 70).— Proceedings of the Second 
Rural Leadership Council, held by the department of rural work, Board of 
Home Missions and Church Extension of the Methodist Episcopal Church, 
are printed here. The papers presented herewith represent conclusions and 
suggest plans based upon two years* experience in the field. Committee reports 
and a list of publications by the department of rural work are included. 

Cooperation in Rumania, D. Coffey (Ttctier Business, 7 (1921), No. 1, pp. 

Irish Econ., 7 (1922), No. 2, pp. 124-lSO). — An historical account of the 
cooperative movement as affecting agriculture is given, together with a brief 
description of some forms of agricultural cooperative societies in Rumania. 

The cooperative organization of an Indian Province, R. B. Ewbank 
(Better Business, 7 (1921), No, 1, pp. 1-11). — This paper deals with the Pr(»si- 
dency of Bombay, being an account of the situation prompting government 
action providing cooperative organization for the benefit of agriculture and of 
the system evolved. 

Economic conditions in the Philippines, H. H, Mhj.kr (Boston and Lon- 
don: Oinn dc Co., 1920, rev. ed., pp, Xl-\-If70, figs. 123). — Three-fourths of tliis 
textbook in commercial geography, prepared especially by the Philippine Bu- 
reau of Education for the fourth year of the secondary course, is an outline 
for the study of important economic crops of the Philippines, including rice, 
corn, abaca, copra, sugar, tobacco, and minor ones, also of land tenure, sources 
of agricultural labor, and customs and living conditions of laborers. A brief 
chapter is devoted to the animal industry. 

[Land tenure and settlement and agricultural production in Australia], 
G. H. Knibbs and J. Stonham (Ausf. Off. Yearbook, No. H (1921), pp. 158-326, 
figs. 6). — These pages present statistical information for the period 1901-1920, 
inclusive, continuing the series previously noted (E. S. R., 45, p. 397). 

[Land tenure and agriculture in the Union of South Africa], 0. W. 
Cousins kt al. (Union 8o. Africa, Off, Yearbook, No. 4 (1921), pp. 465-563). — 
These pages continue for the period 1910-1920 reports previously noted (E. S. 
R., 44, p. 492). 

Agricultural report for the year 1921, M. Casoria (Egypte Contents 
porame, 13 (1922), No, 62, pp. 44-^)’ — Statistical information upon production 
and commerce in the l>rincipal agricultural crops, including cotton, cereals, 
sugar cane, rice, and fruits, is assembled in these pages. Similar notes are 
included for live stock. Mention is made of the extent of the use of chemical 
fertilizers, motor cultivation, the status of agricultural societies, and other 
phases of agriculture in Egypt ^ 
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AGSICUITirEM. EDXTCATIOir. 

Education in forestry {U. iSf. Bur. Ed. Bui. U PP- This 

buHetlBi embodies the proceedings of the Second National Conference dn Edu- 
cation in Forestry held at New Haven, Conn., December 17 and 18, 1920. 

In a committee report on the undergraduate course leading to the degree 
of bachelor of science iti forestry, it is recommended that the first two years 
should be devoted primarily to fundamental subjects like English, chemistry, 
botany, geology, matliematics, raechanleal drawing, and civil engineering; 
that technical forestry courses should come mainly in the junior and senior 
years ; that more courses in economics should be included ; and that specializa- 
tion may be permitted in the Junior and senior years with the proper approval 
and supervision of the faculty. A suggested curriculum is outlined. 

Three groups into which forestry subjects are said to fall are outlined in 
the report of the committee on the course leading to the degree of master 
of forestry. These are called the economics, technique, and business groups. 
The economics group is said to have as its fundamental sciences forest history 
and forest economics, its practical application being in iwlicies crystallized and 
expressed by laws. The group termed “technique” is based on the physical 
and chemical sciences, with special application to forestry. The basis of the 
business group is mathematics and mechanical drawing, including accounting 
and surveying. A detailed study of the variation and arrangement in subjects 
now offered in four and live-year courses at several institutions is made, with 
suggestions. 

The report of the committee on specialization by students in their work for 
the professional degrees of bachelor of science in forestry and master of 
forestry before they have completed the general course covering the field of 
forestry answers the question to the effect that no student should be encouraged 
to specialize before receiving a professional degree. Differentiation is recom- 
mended in the training of technical and research men. 

A report is made on the scope and character of training for specialists In 
forest products, the committee emphasizing the large and undeveloped field for 
the employment of men technically trained in the utilization of forest products 
and suggesting courses for the training of engineers and chemists in this field. 

The report of the committee on the field and scope of vocational training in 
forestry is in two parts. The first, prepared by J. B. Berry, describes five 
lines of preparation which may be promoted under the Vocational Education 
Act of 1917 and outlines certain major and minor projects. Part 2, covering 
the subject of ranger schools, was prepared by E. A. Ziegler. 

Forestry teaching in the elementary grades, advocated in a report by P. P. 
Claxton. 

The value of an agricultural education, E. 0. Johnson {School and Soc., 
15 {192B), No, 379 f pp. 367, 368). — ^This discusses the answers received to a 
letter sent out to alumni of the Washington College as previously noted (E. S. 
R., 48, p. 797). 

Rural school supervision as an agency for improving rural schools, 

I. Davidson {Jour, Rural Ed., 1 (1921), No, 1, pp. S--12), — Examples are cited 
of rural supervision as established In Wisconsin, New* Jersey, and Maryland. 
The work of the rural supervisor is said to have three objectives, the improve- 
meat of the teacher, of the quality of her teaching, and of the school and com- 
munity, It involves the removal of obstacles, principally by means of the con- 
solidated school, restricting the area and number of teachers to be supervised ; 
and support from the superintendent, careful selection of persons to serve as 
supervisors, and the improvement of the technique of supervision. 
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^ Sohoolixtg In one-teacher schools, F. P. O’Bbien and T. J. Smart {Jour, Rural 
Ed., 1 {1921), No. 3, pp. 106-119, fig. 1). — Tliis is a comparative study of the 
results of instruction and the educational facilities provided in some one-teacher 
schools and in a central graded school in the northeastern part of Johnson 
County, Kans, Htandardised tests were used in measuring the results of in- 
struction in arithmetic, handwriting, reading, composition, and group intelli- 
gence in all grades from the third to the eighth inclusive. Kvidence is presented 
of the superiority of the graded school in building, library, and playground 
facilities. The teaching results in the essential subjects tested showed a general 
and marked inferiority for the one-teacher schools, although their pupils showed 
equal mental ability as measured by an intelligence test. The inferior instruc- 
tion of the one-teacher schools is more expensive per pupil in average daily 
attendance in all but one of the one-teacher schools. 

Junior club activities in the public elementary schools, P. H. Clark 
{Jour. Rural Ed., 1 {1921), No. 2, pp. 80-83). — Greater independence for the 
school and the community in the selection of projects with less siii>er\n'sion 
from outside is advocated, 

Htimulating interest in vocational agriculture through Junior project 
work, J. I>. Blackwell {Jour. Rural Ed., 1 {1921). No. 2. pp. 76-79). — The aims 
and characteristics in junior project work, typical projects, the Important con- 
siderations in organization and supervision, subject matter, credit, and some of 
the new outstanding problems are set down in outline. 

Wisconsin laws relating to vocational education {Wis. lid. Vocat. Ed. Bui. 

If {1921), pp. 21). — This supplements Information previously noted (E. S. U., 43, 
p. 598). 

Rosenwald schools in Virginia^ W. D. Guesham {South. Workman, 51 
{1922), No. 4, pp. 169-176, figs. 9). — It is said that there will soon be more than 
100 schoolhouses for negroes erected with the aid of the Rosenwald fund. 
The allotment from this is now appropriated to the State Board of Education 
of Virginia, and the expenditures are made on approval of the supervisor of 
negro education and In accordance with plans and specifications furnished 
through the Rosenwald Foundation. Several of thew' new school buildings in 
various counties of the State are described and illu.stra ted. 

Agricultural education, T. Amaoeo {Min. Agr. Argentina, Mem. Cong. Nac., 
1920, pp. 97-116). — ^These pages present a report on several agricultural schools 
in Argentina for the year 1920. 

Scheme of agricultural education, 1910—20, G. H. Gater {Preston: 
Lancashire County Council, Ed. Com., Agr. Dept., 1919, pp. 81). — Announcement 
is made by the agricultural department of the Lancashire Education Committee 
of educational work at the Lancashire County Council Farm, Hutton, England, 
giving syllabuses of courses offered in the dairy, poultry, and horticultural 
schools. Practical instruction for farmers at the Harris Institute, Preston, and 
miscellaneons lectures offered by the council are similarly set forth. 

Reorganisation of agricultural education in Germany, H. Kraemer 
{Schweiz. Arch, TierheUk., 64 (1922), No. 1, pp. .—Proposals were made 
at a recent conference of German specialists in agricultural education at Berlin 
to shorten the course leading to a diploma in agriculture and to limit the amount 
of general science offered, especially in the four-semester course for practical 
farmers, in order to include more special science and economics. Five- and six- 
semester courses for agricultural officers and specialists are to include seminar 
and laboratory work, with more courses In agricultural history, commerce, geog- 
raphy, agricultural technology, irrigation, tropical agriculture, and pedagogy. ^ 
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A short roTiew of agriculture aud forestry in Norway and of official * 
elforts for their adrancement, O. T. Bjanes (Chrigtiania: Dept. Agr., 19tU 
pp. H* 40)-— This reports upon the official administration of agricultural 

affairs in Norway and describes the redistribution of agricultural holdings and 
other legislation concerning agriculture and forestry. A considerable portion 
of this account is devoted to tiie agricultural school system. 

The school of farm home management at the jExperimenthl Garden of 
Hamma in Algiers (Rev, Hori. Alg6rie, 25 (1921) ^ No. 2, pp. SB, 40 ) • — ^Thia 
scliool for theoretical and practical education for young women is briefly de- 
scribed. 

A unit course in swine husbandry, C. H. Schopmbyeb (Fed. Bd. Vocat. Ed. 
Bui. 68 (1921), pp. 44 ) ‘ — ^This syllabus is intended for teachers of vocational 
agriculture, teacher trainers, and others who are responsible for the organiza- 
tion of the subjects to be taught in vocational agricultural courses in secondary 
schools and in |)art-time or evening classes. 

Lessons for members of the boys* and girls* garden clubs, G. L. Tiebout 
and H. 0. Smith (La. Agr. Col. Ext. Circs. 51 (1921), pp. 58, 'figs. 6; 52 (1922), 
pp. 41* 0 ). — ^These circulars outline a course in gardening covering four 

years. 

Books on health as related to the school child (N. Y. State Univ. Bui. 729 
(1921), 2. ed., rev., pp. 57) .—Books, bibliographies, and periodicals are pre- 
sented under the topics of hygiene, health books suitable to children of school 
age, school hygiene, open-air schools, medical inspection of schools, nursing, 
oral hygiene, mental hygiene, mental retardation and defleleney, nutrition, sex 
education, speech defecfs, vision and hearing, tuberculosis, dispensaries, social 
service, anthropometry, and physical education. 

mSOEIXAlTBOnS. 

Thirty-fourth Annual Report of New York Cornell Station, 19231, A. li. 
Mann (New York Cornell 8ta. Bpt. 1921, pp. 97+5). — ^This report, presented as 
usual as that of the dean and director of the New York State College of Agri- 
culture and the Cornell Station, contains the organization list, data relating to 
the work and publications of the station, and a financial statement for the fiscal 
year ended June 80, 1921. 

Thirty-third Annual Report of Kentucky Station, 1920, 1, T. Coopkb 
(Kentucky 6ta. Bpt, 1926, pi. 1, pp, 49).— This contains the organization list, a 
financial statement as to the Federal funds tor the fiscal year ended June 80, 
1920, a report of the director on the work and publications of the year, and 
meteorological data. The experimental work reported is for the most part 
abstracted elsewhere in this issue. 

Omnium agricole, a practical encyclopedia of modem agriculture, H, 
Sagnieb kt al. (Omnium Agricole, Dictionhaire Pratique de V Agriculture 
Modeme. IParU}: Ubr. Saohette, 1920, pp. [4]-f794, pl$. 11, fige, This 

cyclopedia of agriculture consists of many brief icicles, mostly by a corps of 
28 collaborators, on the various phases of farm practice and farm life, espe- 
cially in France and the French colonies. The preface is by J. Hdline, 
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California tJnirersltjr. — Dr. David P. Barrows tendered hi a resignation as 
president May 16. 

Purdue University. — Chancellor Edward C. Elliott of the University of 
Montana has accepted the presidency of the University. 

New Jersey Stations. — The division of horticulture has recently received 
donations of material from a number of floricultural farms in New Jersey and 
vicinity. Some of the specimens will be used for experimentation and others 
for ornamental plantings. It Is planned to resume on a more extensive scale 
the floricultural investigations, many of which were discontinued during the 
war period. 

New York State Station. — A conference of manufacturers, experts, and 
others interested in the development of a vigorous cheese industry in the State 
was held under the auspices of the station June 1. Cheese specialists from 
the New York State College of Agriculture and the station explained the re- 
sults of some of their bacteriological and chemical investigations, and discussed 
ways in which science can aid in the production and marketing of good cheese. 
Among the resolutions adopted by the conference was one advocating the ex- 
tension of the activities of both these institutions in this direction. 

A fellowship offered by the Crop Protection Institute to promote original 
research as to the Insecticidal properties of sulphur has been located at the 
station. 

W. H. Rankin, Ph. D., plant pathologist for the Dominion of Canada, has 
been appointed an associate In research (plant pathology), effective July 1, and 
will take up a special study of diseases and insects affecting raspberries, par- 
ticularly in the Hudson River Valley. This work has been made possible by a 
special grant by the legislature. 

D. W. Carpenter, Ph. D., assistant professor of physical chemistry at the 
University of Iowa, has been appointed associate in research (chemistry), be- 
ginning July 1. W. If. Kuip, assistant in research (biochemistry), has resigned, 
effective on the same date, to accept a teaching fellowship in bacteriology and 
biochemistry at Yale University, the vacancy being filled by the transfer of 
Millard C. Moore, assistant chemist. 

Fred R. Clark, assistant in research (horticulture), has resigned, effective 
August 16, to accept a teaching position in the department of botany of the 
Rhode Island College. 

E. E. Clayton, Ph. D., extension plant pathologist at the Ohio State Uni- 
versity, has been appointed plant pathologist at the newly established field 
station on Long Island, entering upon his new duties June 1. H. C. Huckett, 
a graduate student at Cornell University, has been appointed associate ento- 
mologist, beginning July 1. 

Sulphur FeHowshlps at National Research Council. — Several fellowships 
are being offered through the National Research Council for fundamental in- 
vestigations on the agricultural applications of sulphur. The funds for these 
fellowiOiips have been obtained by a grant from a Texas sulphur company, ajd 
it is expected that the support will be extended from year to year for some 
time as the results may warrant. 
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The work to be prosecuted under these fellow’shlps will include investiga- 
tions on the value of sulphur in the control of potato scab, nematodes, soil in» 
sects, and sweet potato diseases. The value of sulphur as a fertilizer for 
alfalfa and other legumes, and the effect of sulphur on alkali soils are also 
to be studied. 

Applications for the fellow^ships are restricted to graduate students or mem- 
bers of experiment station staffs. Fellows are expected to devote practically 
their entire time to the investigations, except for such course work as may be 
necessary to meet the requirements for an advanced degree. Each fellowship 
will carry an annual stipend of approximately $1,000, and will be adminis- 
tered by a special sulphur fellowship committee of the advisory board of the 
American Society of Agronomy, in conference with the executive committee of 
tlie division of biology and agriculture of the National Research Council. In- 
quiries and applications should be addressed to the Sulphur Fellowship Com- 
mittee, National Research Council, Washington, D. C. 

Appalachian Forest Experiment Station. — This station has been organ- 
teed recently by the Forest Service of the U. S. Department of Agriculture, 
with headquarters for the present at Asheville, N. C., and with the large and 
important hardwood timber region of the southern Appalachian Mountains, in- 
cluding the Cumberland, Allegheny, and Piedmont Plateaus, and the Coastal 
Plain region of North Carolina, Virginia, Maryland, and Delaware as the field 
of its operations. Available funds are not sufficient to permit the construction 
of buildings and the requisite laboratory facilities, and for the first few years 
the work of the station will be concentrated on the most urgent silvicultural 
problems, the solution of which is of paramount importance in the proper 
management of forest lands In order to insure a continuous supply of timber 
and other forest products. 

The work Is being directed by B. H. Frothingham, who comes to the station 
with a background of over twelve years of investigative work with the Forest 
Service throughout the eastern United States. The other members of the staff 
are E. F. McCarthy, for nine years a member of the teaching staff of the 
New York State College of Forestry at Syracuse University, and recently re- 
search specialist with the Canadian Conservation Commission ; C. F. Korstian, 
recently in charge of research in the Intermountain District of the Forest 
Service at Ogden, Utah; and F. W. Haasis, until recently a member of the 
staff of the Fort Valley Forest Experiment Station near Flagstaff, Arte. 

New York State Institute of Applied Agriculture. — ^An acre and a half of 
ground at this institution, located at Farmlngdale, Long Island, has just been 
laid out In plats IS by 20 feet and planted to the various grasses and clovers. 
The plats are to be used directly for instructional work and indirectly to 
establish the comparative adaptability of the plants grown therein. 

George F. Goodearl, of the Connecticut College, has been appointed an In- 
structor in poultry husbandry and has entered upon his duties. 

Hiscellaiieous.-^otimal of the Japanese Bociety of Veterinary Science is 
being published monthly with Drs. K. Muto and N. Nitta as editors. The 
initial number contains three articles entitled, respectlv^y, On the Nature of 
Lumbar Paralysis in the Goat (in Japanese with English abstract), by O. 
Emoto; The Treatment of Prolapse of the Rectum through Laparotomy in 
Small Animals (in German), by S. Matsura; and On Antlrabie Vaccination In 
the Dog (in English), by S. Hondo. 

Dr. Wm. Bateson, director of the John Innes Horticultural Institution, has 
b^n elected to succeed the late Lord Harcourt as a trustee of the British 
Museum. 


o 
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Vavilov, N. T., 682. 

Vawtcr, L. R., 684. 

Vaysslfere, P., 851, 862, 868. 
Vfichot, A , 222. 

Vecki, M.. 775. 
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Winkler, M. R., 882. 

Winslow, E. A., 465. 
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”A. A M. Berry,” new hybrid, Tex., 386. 
Abaca heart and root rot, 43. 

Abortion — 

immunization, 483, 776. 

In cuttle, 488, 688, 778 ; Mo., 377. 

In donkey and pony mares, 686. 

In horses, 085. 
in mares, Ky.. 886. 

in mares, occurrence In Great Britain, 
178. 

in sheep, Mich., 484. 
in swine, 884 ; Mo., 878. 
susceptibility of swine to, Mich., 682. 
treatment with collargol, 277. 

(See also Jiaeterium abortus,) 
Acanthopeyche junodi, natural enemies, 247. 
Aoarpis icoodi and Isle of Wight disease, 
404 ; U.S.D.A,, 858. 

Acarina, occurrence and distribution, 752. 
Accessory food factors. (See Vitamins. ) 
Accounting, farm. (See Farm accounting.) 
Aoerentulus barberi n.sp., notes, 265. 

Acerin, isolation and analyses, N.T.Btate, 
808. 

Acetic acid, analysis, 114. 

Acetone — 

manufacture, bacteriology of, 617. 
production from corncobs, 208. 

Acid phosphate. (See Superphosphate.) 
Acid production by bacteria, detection, N.Y. 
State, 431. 

Add rations, effect on pigs, Iowa, 363. 
Acld’fast organisms, action of oils on, 570. 
Acids~~~ 

amino. (See Amino acids.) 
and bases, titration, 418. 
bacterial tolerance to, N.C., 740. 
fatty. ( See Fatty acids. ) 
in soils, alkaline reaction, 820. 
organic, formation by AsperfftUus niger, 
225. 

organic, variation during antbocyanln 
formation, 728. 

volatile, production by stereptococci in 
starters, Iowa, 76. 

volatile, production from corncobs, 208. 
Acrodynla, relation to pellagra, 261. 
Aorotheetum spp,, notes, 742, 

Actinometers, standardisation, 418. 
Aotinomyoea^ 

chromogenuM on sugar beets, 450. 
soolWos, notes, 847. 
scabies, studies, 450. 


Actinomycetes, culture media for studying, 
N.Y.State, 817. 

Actinomycosis, pulmonary, in swine, 777. 
Adsorption by soil colloids, 810. 

Aeoidium spp., notes, 845. 

Aedes aegypti, notes, 661 ; P.R., 157. 

Aedes calopus, ( See Stegomyia. ) 

Aeginetia indioa, notes, 45. 

Aenoplegimorpha pfigtonomi, synonymy, 857. 
Afforestation. (8ee Porestatlon.) 

A galaxy, contagious, of sheep and goat, 377. 
Agave, determination of flexibility, 230. 
Agave weevil, notes, 58. 

Aggregates, road. (See Road materials.) 
Agrarian — 

movement in United States, 01. 
reforms in Czecho-Slovakia, 02. 
Agricultural — 

chemistry. (See Chemistry.) 
clubs, junior, clothing project, 607. 
College, Southeastern, in England, 701. 
colleges — 

Canadian, entrance requirements 
and courses, 104. 
curricula, 780. 

(fifes also Alabama, Arizona, etc.) 
colonization. (See Land settlement.) 
commerce department of Chicago Unl< 
versify, 800. 

Commission, French, to Nigeria, 708. 
conference in Illinois, editorial, 701. 
cooperation — 

in Belgium, 202. 
in Denmark, 202. 
in India, 895. 

In Ireland, 91. 
in Rumania, 805. 
in Switzerland, 800. 

In Yugoslavia, 406. 
credit — 

associations, organization, U.S. 

D.A., 888. 
in France, 592. 
in Iowa, plan, 404. 

In Ontario, 498. 
in Porto Rico, 592. 
tabulation of bank loans, 592. 
economics. (See Rural economics ^ 
education — 

in Argentina, 897. 

In Australia, 696. 
in Belgian Kongo, 892. 
in Belgium, 94. 
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AgricitltQral-><!oiitlniied. 
education — continued, 
in Canada, 599. 
in Denmark. 296. 
in England, 897. 
in France, 497. 

in Germany, reorganisation, 897. 
in Scotland, 697. 
in Union of South Africa, 697. 
in Veterans’ Bureau schools, Toca- 
tional, 899. 
in West Indies, 194. 
value, 896, 

vocational, for disabled service 
men, 193. 

vocational, junior projects in, 897. 
{See also Agricultural colleges. 
Agricultural Instruction, Agri- 
cultural schools, and Vocational 
education.) 

engineering, research in, 98. 

(See aUo Engineering.) 
experiment stations. {See Experiment 
stations.) 

export Industry of Argentina, 292. 
extension — 

among negroes, U.S.D.A., 297. 
cooperative, U.S.D.A., 697. 
demonstration work, treatise, 298. 
in Canada, 194. 
in Florida, 96. 

needs and maintenance, 792. 
notes, Guam, 793. 
index for farmers, 89. 
instruction — 

in Ontario, 696. 

In Spain, 392. 
project method, 108. 
school farm in, 94. 

Smith-Hughes method, 597. 
vocational, teaching methods, 393. 
(See aUo Agricultural education.) 
journals, new, 600, 800. 
labor — 

in early nineteenth century, 494. 
In Japan, 890, 494. 
in Scotland, 01. 
in Sweden, 603. 
utilisation, Mo., 387. 
wages, 698. 
land, valuation, 598. 
laws in Massachusetts, 694. 
legislation, international yearbook, 392. 
machinery, export packing, 388. 
mechanics section of French institute, 
889. 

meteorology, present status, 208. 
policy for Great Britain, 784. 
possibilities in Philippines, 91. 
problems, Congressional action, 696. 
products — 

cost of production, 690; Miss., 
590; N.J.,690. 

cost of production, methods of 
^ study, U.S. D. A., 291, 

(Bee also speoi/fo crops.) 


Agricultural — Conttnued. 
products — continued. 

freight rates in France, 694. 
marketing. (Bee Marketing.) 
prices, U.8.D.A.. 192. 
producers, authorising, associa- 
tion, 90. 

tariff revision for, 496. 
tariff schedule in Italy, 596. 
trade in Italy, 92. 
research — 

at experiment stations, editorial, 

101 . 

in Great Britain, 294. 

Institute in Palestine, 798. 
national policy, 801. 
resources of l^hillpplne provinces, 391. 
school, high, of Berlin, 497. 
schools and vineyard practices in Al- 
sace, 391. 

schools in Czecho-Slovakla, 497. 
statistics — 

collection and use, 496. 
foreign, handbook, U.S.D.A., 293. 
graphic presentation, Mont., 695. 
of Anstralia, 497, 895. 
of Austria, 92, 298. 
of Brazil, 496. 
of California, 889. 
of Canada, 496. 
of Denmark, 92, 98, 496. 
of Dutch Colonies, 98. 
of Egypt, 497, 895. 
of Finland, 93. 
of France, 302. 
of India, 98, 298. 
of Ireland, 92. 
of Japan, 497. 
of Montana, 695. 
of Netherlands, 98. 
of New South Wales, 694. 
of Scotland. 496. 
of Switzerland, 892, 497. 
of Union of South Africa, 696, 
885. 

of United Kingdom, 696. 
of Uruguay, 392. 
of Wisconsin, 695. 

tenancy. {Bee Land tenancy and Land 
tenure.) 

Wages Board, history, 389. 

Agriculture — 

Act in Great Britain, 695. 
and industry, balance between, 887. 
and Irrigation in tropical climates, 
treatise, 282, 684. 
and taxes in France, 894. 
degree course In, 790. 

Department of. (See United States 
Department of Agriculture.) 
essays on, 296. 

in ancient Greece and Rome, 494* 

In Belgium, government aid, 292. 
in Canada, 684. 
in Oolomhia* 891. 

In Itattan colonies* 22. 
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Igriculture — Continoed. 
in Japan, 390. 
in Missouri, history, 496. 

In Netherlands, 697. 
in Norway, 898. 
in Swltaserland, 691. 
milpa system, 696. 
modern, encyclopedia, 898. 
place in American Association for Ad- 
vancement of Science, 2. 
textbook, 95. 
tropical, treatise, 32. 
unemployment insurance in, 496. 
Afffiotes obsourue, life history, 462. 
Agronomy, degree course in, 791. 

Agronomy station of Yonne, 294. 

AgroUs aegetum, papers on, 61. 

Alahee tree In Hawaii, 42. 

Alanin, effect on starch hydrolysis, 707. 
Alaska College, notes, 298. 

Alaska Stations, notes, 97. 

Albismifi lebht^k, notes, 737. 

Alcohol — 

effeci on bofulinus toxin, 301. 
industrial, inanufactiiro, 114. 
manufacture from carob beans, 609. 
manufacture from cassava, 808. 
manufacture from corncobs, 208. 
manufacture from grape marc, 609, 

(8«c aho Amyl, Butyl, and Methyl 
alcohol.) 

Aleurocnnthua icoglumi in Jamaica, sum- 
mary. 240. 

AXeyrodea vapomriorum. {tSee White fly, 
greenhouse. ) 

Alfalfa— 

amino-acid content, 604. 
as affected by calcium, Ky., 816. 
as forage crop, Mass., 30. 
as green manure, 820 ; D.S.D.A., 631. 
as nitrogenous fertilizer, 518. 
as orchard cover crop, U.S.D.A., 681. 
as pasture crop, Mont., 364; XJ.S.D.A., 
767. 

as silage crop, U.S.D.A., 631. 

as sod crop, U.S.D.A., 180. 

as soiling crop, U.H.D.A., 681. 

barium in, Colo., 28. 

breeding in Sweden, 728. 

chopped, analyses, Tex., 676. 

culture, 31 ; U.8.D.A., 881. 

culture experiments, 131 ; U.S.D.A., 724. 

culture in India, 728, 

diseases, 546. 

effect on testes of cockerels, 271. 
fertilizer experiments, Kans., 30, 486; 
Mo., 826. 

hay at different stages, tests, 195 ; 
Nans., 476. 

hay, feeding value, Wyo., 676. 
hay, liming experiments, Md., 821. 
hay, making and storing, D.S.D.A., 681. 
hogging down, 8.C., 768. 
leaf weevil, parasite of, identity, 867. 
manuring experiments, SCans., 80. 
meal, analyses, Midi., 166; N.H., 674; 
T^., 676. 


Alfalfa — Continued. 

meal, preparation, XJ.S.D.A., 681. 
mill, machinery for, X7.S.D.A., 581. 
need for more In Michigan, Mich., 698. 
proteins in, 801. 

rotation experiments, Kans., 486. 
seed, Italian, identification, 782. 
seed production, 31. 
seeding experiments. Mo., 826. 
silage. {See Silage.) 
straw, feeding value, U.H.D.A., 631. 
strontium In, Colo., 28. 
tea, feeding value, IJ.S.D,A., 631- 
time of cutting, Kans., 485. 
utlllzaUon, U.S.D.A., 631. 
varieties, Mich., 633 ; Tex., 829. 
webworm, control, 153. 

Algae — 

carbon fixation by, 824, 826. 
chlorophyll formation in darkness, 724. 
green, nitrogen fixation by. 723. 824, 
825. 

marine, permeability, 126. 
photosyntbesis in, 824. 826 
Alkali- 

content of soils, relation to crops, 612. 
effect on action of pectin, 110. 
fusions. 203. 
lands in Iraq, 512. 
soils, effect on concrete, 85. 
soils, solubility of anions in, 421. 
Alkaloids in plants, function, 324. 
Allowyala eryihrothoraa, hyperparaslte of 
aphids, 463. 

Alluvial soils of Fiji, 316. 

Almond die-back. 544. 

Almond disease, control, 850. 

AUemaf'Ut — 

groaaularieae, notes, 242. 
pomicola, n.sp., description, 243. 
aoUtM, notes, 461, 845, 847, 

Altemarla on tobacco leaves, 844. 
Aluminum — 

as affected by nitrification and sulfofi- 
catioD, Ohio, 430. 
hydroxid, preparation, 806. 
silicate, effect on wheat, 717. 

AluDlte, fertilizing value, 626. 

American — 

Association for the Advancement ot 
Science, agriculture in, 1. 

National Live Stock Association, pro- 
ceedings, 872. 

Society of Agricultural Engineers, 97. 
Amino acids — 

effect on hydrolysis of starch, 707, 708. 
method of separation, 802. 
of blood, relation to milk proteins, 74. 
of feeds, determination, 604. 

Amino sugar of Chinese edible birds* nests, 
802. 

Amitosis in bone cells, types, 268. 

Ammonia — 

determination, 616. 

formation, relation to soil condition, 
812. 

new reaction of, 610. 
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Ammonia — Continued. 

nitrogen, determination, 12. 
production by streptococci, 274. 
Ammoniflcatlon as alEected by straw, 424. 
Ammonium — 

bicarbonate, action on moor soils, 215. 
bicarbonate, composition and action, 
820. 

carbonate, transformation with gyp- 
sum, 819. 

nitrate, composition and action, 820. 
sulpbate — 

and sodium ammonium sulphates, 
comparison, 810. 

as nitrogenous fertilizer, 519, 520. 
effect on avails bility of iron, N.J., 
526. 

effect on availability of rock 
phosphate, Ohio, 429. 
manufacture, studies, 819. 
nitrate, composition and action, 
820. 

nitrification, 616. 
toxic effect on plants, Mass., 21. 
Amoeba meleagridie, notes, 687. 

Amorbia humeromna, notes, 749. 

Amyl alcohol, recovery, 808, 

Amylase, activation, effect of U-ion con- 
centration, 325. 

Amylase activity, effect of antiseptics, 707. 
Anaerobe jar, modification, 180. 

Anaerobes — 

culture in Petri dishes, 681. 
culture, microscopic method, 4 1 2. 
isolation and culture, 179. 
isolation, principles, 773. 

Anametis griseus, notes, Mich., 457. 
Anaphylaxis reactions of milk proteins, 9. 
Anastatus bifasoiatus, parasitism by, 457. 
Anoplostoma caninum — 
hemolysin from, 379. 
in foxes, 886. 

Aftdrena perplewa, mouth parts, studies, 560, 
Andropogon purpureo^tiericeua, value for 
poor land, 30. 

Andropogon sorghum. (fifseJowar.) 

Anemia as affected by secretin, 760. 
Anesthesia in treatment of botulism, 64. 
Animal — 

breeding. (See Hybridization and spe- 
otfle animtUe.) 

cells, mitochondria in, 824. 
chromosomes. (See Chromosomes.) 
diseases — 

control In Kansas, 178. 
control in Massachusetts, 681. 
evolution, treatise, 374. 
guide for farmer, 276. ^ 
in Canada, 880. 
in Ceylon, 880. 
in Egypt, 773. 
in France, 479. 
in India, 276, 479, 480. 
in Bhodesia, 880. 

^ is Saxony, 479. 

is Usios of South Africa, 881. 


Animal— Costlsued. 
diseases — costtnued. 
textbook, 276. 

(See also speoiflo diseases.) 
fats, factors affecting composition, 
Kans., 476. 

fats, International trade, 676. 
fibers. (See Fibers.) 
growth, studies, 672. 
industry laws in Michigan, 480. 
power on the farm, 99. 
protein, value for laying hens, 875; 
Ky., 876. 

shelters, heating systems for, 491. 
tissues, deprotelnlsatlon methods, 564. 
tissues, nutritive properties, 161. 
Animals — 

avitaminouR, sensitiveness to poisons, 
470. 

domestic, disease of genital organs, 
482. 

domestic, pathological anatomy, trea- 
tise, 681. 

domestic, physiology, treatise, 681. 
food, excess of fat in, 565. 
fur-bearing, laws, U.S.D.A., 151. 
fur-bearing, trapping, 465. 
immature, breeding, effect on growth, 
Mo., 362. 

Hlaughter-house, internal parasites, 882. 
wild, of Louisiana, 554. 

(See also Cattle, Live stock. Mammals, 
Bheep, etc.) 

Anions, antagonistic action, 126. 

Anopheles — 

maoulipennis, embryological studies, 
459. 

oooidentaUs, seasonal history, 856. 

8pp., notes, P.B., 157. 

Anophelines, arsenic as larvicide, 856. 
Anophelines of Denmark, 459. 

Antagonism, 425. 

Antagonism between anions, 126. 

Antes tiaUneatioolUs, life history and con- 
trol, 657. 

Anthelmintics, use for fowls, 687. 
Antbocyanin formation — 
in Pisum, 438. 

variation of organic acids during, 723. 
(See also Pigmentation.) 

Anthonomus — 

grandis, (See Cotton-boll weevil.) 
nebiitosiia, life history and habits, 463. 
Antbracnose of various plants, 289. 

(See also speeifie host plants.) 

Anthrax — 

bacilli killed by alcohol-etber, Immu- 
nizing valne, 774. 
bacilli, sensitization dne to, 8$L 
beef serum for, 579. 
cutaneous vaccination, 375. 
homan, serum treatment, 375. 
infested skins and hair, disinfecting, 
480. 

notes, 773. 

occurrence in Great Britain, 178, 
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I Aotbraz — Continued. 

prophylaxis in leather Industry, 682. 
symptomatic. (8oe Blackleg.) 
vaccination, anaphylactic reactions 
from, 180. 

Antibodies, essential identity of, 376. 
Antineuritic vitamin. {Bee Vitamin.) 
Antiscorbutic. (Bee Scurvy.) 

Antiscorbutic vitamin. (Kee Vitamin C.) 
Antixerophthalmlc vitamin. (Bee Vitamin 
A.) 

AntS“~" 

Argentine, in citrus groves, control, 
U.S.D.A., 160. 

Argentine, In France, 861 . 
house, notes, 50. 

Macedonian, habits, 660, 

Mermis parasite on, 752. 
white. ( Bee Termi tes. ) 

AnuraphUt helicliryH, control, 865. 

Apantelea hyphantria, notes, 51. 

Apantelre spp., parasitism by, 457. 

Aphaereta auripes, parasitism by, U.S.D.A., 
240, 

Aphelenchus ap.. notes, 447. 

Aphelinus malt — 

introduction Into France, 660. 
introduction into New Zealand, 7.52, 
introduction Into Uruguay, 861. 
Aphlcide, tests, Mass., 50. 

Aphid eggs, revolution of embryo, signiO- 
cance, 154. 

Aphidiue yranarim, parasitism by, 158. 
Aphids — 

affecting apples In British Columbia, 
164. 

hyperparasites of, bionomics. 468. 
spermatogenesis, 240. 

Aphis — 

hrasHicae. ( /8'ce Cabbage aphis. ) 
ffoaej/pH. ( Nee Melon a phis, ) 

maid i^rad ids. (Bee Corn root apliis.) 

maidis, method of study, 245. 
maidis, notes, Guam, 748. 
mali, Ore-hlight distributor, 348. 
pomi. (Nee Apple aphis.) 
rumicis, biological studies, 246. 
sorbi, control, N.Y.State, 861. 

8pp., biology, 856. 
woolly, parasite of, 762. 

Aphyous louneburyi — 
notes, 58. 

parasitism by, 749. 

Apiculture. (Nee Beekeeping.) 

Apis mellifloa, mouth parts, studies, 560. 
Apotettix, new linkages in, Kans., 476. 
Appalachian Forest Experiment Station, 
notes, 000. 

Apparatus — 

autoclave, modification, 201, 
automatic registering, for soil analy- 
ses, 814. 

distillation, 111. 

for anaerobic culture, description, 180. 
for collecting and weighing carbon dt- 
ozid, 672. 
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Apparatus — Continued. 

for color measurement, 111. 
for demonstrating absorption of oxy- 
gen, 482. 

for determining ammonia nitrogen, 12. 
for determining basal metabolism, 671. 
for determining catalase, 508. 
for determining free and combined CO, 
in mine water, 806. 
for determining melting point of fats, 
18. 

for determining opacity of liquids, 111. 
for determining respiratory exchange 
in man, 166. 
for distilling liquids, 414. 
for fractional distillation, 414. 
for measuring shortening value, 268. 
for measuring tractive effort, 585. 
for preventing superheating in moi.s- 
ture tester, 414. 

for reducing milk and fruit juices to 
powder. 11. 

Haldane gas analysis, Improved, 201. 
lixivia tor, description, 28. 
microcolorimeter, new, 805. 
piston cylinder, 681. 
pollination, for sugar cane, 135. 
rotary digester for testing bagasse, 16. 
sodium lamp, new type. 111. 

“ thermos ” flask, uses, 614. 
trap to prevent loss of iodin, 805. 

Apple — 

anthracnose, 47, 144, 552. 

aphids, biology, 855. 

aphids, control, 1,54. 

aphis, green, control, N.Y.State, 851. 

aphis, rosy, control, N.Y.State, 361. 

aphis, woolly, control, 852. 

aphis, woolly, parasites of, 861, 660. 

hitter pit, factors affecting, 47. 

bitter rot canker, studies, 148. 

bitter rot, notes, 741. 

black rot, 840- 

bllght, Mont., 651. 

blister canker, control, 47 ; N.Y.State, 
348. 

blotch, 543. 

blotch canker, studies, 148. 
bud moths, 749. 
canker, control, 661. 

(tinker, notes, 741. 
collar rot, cause, 746. 
cork disease, cause, 452. 
crowngall, 543. 
diseases, 447. 

drought spot and related diseases, 462. 
fire-blight control, 451. 
juice, clarlflcntion, XJ.S.D.A., 617. 
leaf rollers, 749. 

leaf hopper, cause of tipburn, 649, 744. 
leafhopper, flre-bllght distributor, 348. 
leafhopper, notes, 61. 
mildew, downy, control, 646, 
mildew, notes, 741. 
mildew, powdery, control, 144. 
mildew, powdery, in South Africa, 403. 
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Apple — Coo tinned. 

pollen and pistils, studies, 488. 
pollen, ylabiUty and potency, 80. 
root rot, 643. 
rust control, 451. 
rust, notes, 548. 
rust survey in Virginia, 248. 
scab, notes, 243, 548, 552, 741. 
scald, cause and prevention, 146. 
shoots, hardiness, relation to pentosan 
content, 448. 
sooty blotch, 552. 
spurs, analyses, Mo., 835. 
thrips injury, 657. 
trees, bracing, Ohio, 786. 
frees, depth of planting studies, 736. 
trees, nonproducing, in Prance, 186. 
trees, root development, 88. 
trees, treatise, 736. 

Apples — 

and vegetable marrows, recipes, 268. 
biennial bearing, change of year, 736. 
breeding experiments, 30. 
cost of production, 186. 
crab. (/See Crab apples.) 
decay In cold storage, 544. 
fertilization, Importance, Del., 689. 
hardiness, determination, 539. 
history and improvement, 837. 
inheritance of yielding ability, 284. 
long pruning, 640. 
new, origin, 640. 

pectin content, factors affecting, 207. 
polllnatlOD stiidiea, 840. 
production in Hood River Valley, Oreg., 
234. 

pruning experiments, Del,, 640; N.J.. 
636. 

pruning, types, N.H., 836. 
relation of tree type to productivity, 
841. 

respiration in, 337. 

sampling by weight, accounting forms. 
391. 

spotted, diagnosis of fungi from, 242. 
spraying, 552. 
spraying experiments, 646. 
spraying schedules, Colo,, 55 ; U.S.D.A., 
54. 

Storage studies, 388. 
transpiration studies, 128. 
varieties for stock, Iowa, 384. 
varieties in Canada, 138, 
winter injury, 139. 
winter study, 839. 

yield and trunk circumference, corre- 
lation, 539. 

Tork Imperial, eulogy, 841. 

Apricot dle>back, 644. 

Apricot scab, 453. 

Apricots — 

dried, energy value, 859. 
in Morocco, 140. 

Bclerotinia on, 47, 

Arabia alpinos gall formation in, 741. 
Ara^oartia faMiculatus. {Ste Coffee*beaii 
weevil.) 


AroMpa — 

wrgyroapila, summary, 166, 856. 
ohaoUtima, studies, N.T.Cornell, 465. 
roaixeotma, notes, 749. 

Architects’ handbook, 691. 

Arduenna atrongyUna, notes. La., 281. 

Areca nut, taenicidal value, 687. 

Argaa — 

perHouH, life history and control, 778. 
refiewua, chloroplcrin gas for, 465. 
Arglnln, effect on starch hydrolysis, 708. 
Arggrophora obietana, notes, Mich., 467. 
Arithmetic, household, textbook, 96. 

Arizona — 

Station, notes, 196, 699. 

University, notes, 196, 896, 699. 
Armillaria mellco- >— 
control, 746. 
description. Wash., 449. 
on Rhododendron, 160. 

Army worm — 

fall, control, 660. 
fall, summary, 247. 
notes, 51. 

Arrowroot, culture experiments, Guam, 726, 
Arsenic — 

as anopheliue larvicidc, 866. 
content of soils, 814. 
copper dust, value, 846. 
effect on soil bacteria, Mont., 843. 
supply of Nova Scotia, 51. 
white, value in Bordeaux mixture, 
Mass., 60. 

Arsenical sprays, spreading and adherence, 
Minn., 852. 

Arsenlcals, comparative value, Mich., 443. 
(See also Calcium arsenate and I^d 
arsenate.) 

AraiUmche albovenoaa, studies, N.Y.Cornell, 
465. 

Arthropods, Antarctic land, occurrence and 
distribution, 752. 

Arzama ohliqua, studies, N. Y. Cornell, 466, 
Ascaridole determination in chenopodiuni 
oU. 311. 

Ascarids, treatment for, 686. 

Aacaria — 

lumbriooidea extracts, 379. 
megdhoephala as affected by thymol, 
885. 

Aacochyta — 

lyooperaioi, notes, 451. 
phaaeolorum, notes, 845. 

Ascochyta on peas, 241. 

Ascomycetes, morphology and life history, 
722. 

Ashes, coal and coke, as fertilizers, 220, 
(See also Wood ashes.) 

Asparagus— 

as affected by rock salt, 782. 
canned, bacterial flora, 869. 
canned, bacteriological studies, Kans., 
467. 

selection studies, 886. 

Aspen canker, 464. 

Aspergillus in sugar solution^ studies, 2O64 
417. 
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A apcrffillua — 

niger, formation of organic adda by, 
225. 

niger, growth* effect of salt propor- 
tions, 629. 
sp., notes* 451. 
spp. in corn meal* 356. 

Aaphodelua luieoidea n.ap.* notes* 721. 
Aapidiotua — 

dcHtructor on coconut, Guam, 748, 
pemieiosua, (Bee San Jos5 scale.) 
Asses — 

Catalonian* description, 875. 
international trade* 675. 

Association of Official Seed Analysts* 781. 
Aatragalua ainioua, decomposition in rice 
fields, 715. 

A thoua haemorrhoidaUa, life history* 462. 
Atmospheric moisture. (Bee Humidity.) 
Autoclave* modification, 201. 

Avocado twig die-back, 845. 

Avocados — 

in Florida* 40. 

Insects affecting, 351, 458* 748. 
variety tests, Hawaii* 640. 
vitamin content. 667. 

Azalea root rot, 150. 

Azotobactcr. nitrogen-fixing power* effect 
of metabolism products, 714. 

Baby beef. (Bee Cattle, beef.) 

Bacillary dysentery in lambs* 770. 

Barillua - 

abortua applutinina, transmission from 
cow to calf, 882. 

abortus* elimination with milk* 882. 

(Bee alao Bacterium abortua and 
Abortion.) 

acctoethyhcum, fermentation of corn- 
cob sirup by, 208. 
aoetoethglicum, studies, 781. 
aeidophilua, therapeutic application, 
870. 

amgtovorua, notes, 543. 
airoaepticua, notes, R47 ; Can., 146. 
botuHnua — 

American strains, purity, 262. 
from canned spinach, 861. 

In hog cholera serum* 370. 

notes, 684. 

spores, thermal death point, 670, 
768. 

strains, typing, 670. 
toxin* inoculation test* 262. 
carotovorua — 
biology, 440. 

fermentative activity, N.C., 740. 
notes* 44. 

caulivorua, notes, 451. 
ohauvaei, characteristics, 480. 
coli, as affected by H-lon concentra- 
tion of medium* 824. 
ooN* viability in carbonated beverages. 
754. 

communia, notes, 684. 

enteritidia, cause of food poisoning* 571. 


Bacillua — Continued. 

inftuenmie, growth studies, 78* 79, 80. 
lathyri, notes, 447. 
manniticua, notes* 804. 
meUtenaia. (Bee Bacterium meliten-’ 
sis.) 

meaenterious In canned asparagus, 
Kans.* 467. 

meaentericua, viability in carbonated 
beverages, 754. 
muaarum n.sp., notes* 850. 
neerophorua. (Bee Nccrobacillosis.) 
oleraoeae, notes* 461. 
paratyphomta, viability In carbonated 
beverages, 764. 
pgogenea, notes* 777. 
radicioola, longevity, Mo.* 316. 

(Bee alao Nodule production.) 
aolanacearum, notes, 451. 
aporogenea, notes, 684. 
aubtilia in canned asparagus* Kans., 
467. 

auipeatifer, notes, Ind., 688. 
terea, notes, 777. 

Bacteria — 

acid production by, agar slants for de- 
tecting, N.T.State* 481. 
anaerobic. Anaerobes.) 

as source of vitamin B., 760. 

CHUse of deterioration of sugars, 206, 
417* 418. 

fermentative activity, N.C., 740. 
growth, as affected by vitamins, 80, 
866 . 

in liome-canned foods, 859. 
in milk, soil, etc. (Bee Milk, Soils, etc.) 
methods of culture, technique, N.C., 740. 
nutrition, studies, 78. 
pathogenic, air carriage of, 773. 
pathogenic, physiology. N.C., 739. 
pentose-destroying, fermentative abil- 
ity, 60.3. 

thermal death point, relation to pll, 
N.C., 740. 

thermal death time curves, 561. 
tolerance to acids, N.C., 740. 
vitamin requirements, 759. 

Bacterial — 

content of stomach as affected by sa- 
liva, 862. 

emulsions, nephelometric determina- 
tion, 312. 

Inhibition by metabolic products, 324. 
slain, rose bengal. N.Y.State, 431. 
suspensions, determining number, 412. 
Bacteriologic culture media. (See Culture 
media.) 

Bacteriology — 

agricultural, 124, 
agricultural, treatise* 221. 

International catalogue, 222. 
laboratory manual. 201. 
manual, 578. 
principles* textbook* 374, 
treatise, 78, 880. 

Bacteriosis of banana* 850. 
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Bacterium — ’ 
abortus — 

and Bacterium meliteneie, com> 
parlBOD, 775. 

growth, effect of carbon dioxid 
tension, 277. 
notes, Mo., 378. 

pathogenicity for monkeys, 776. 
susceptibility of swine, Mich., 582. 
(See aUo Bacillus abortus.) 
angulatum, fermentative activity, N.C., 
740. 

eampestre, fermentative activity, N.O., 
740. 

oasei, mannitol production by, 804. 
oitri. (Bee Citrus canker.) 
citnputeale, synonymy, 244. 
cloacae in decomposing salmon, 754. 
coli commune, notes, 777. 
glycineum, notes, N.C., 740. 
lactisactdi, Inoculation of sauerkraut 
with, 602. 

malvacearum, notes, 644. 
meUiensis and Bacterium abortus^ com- 
parison, 775. 

melitensis, pathogenicity for monkeys, 
776. 

pullorum Infection in fowl, Mass., 81. 
pyocyaneum, notes, 777. 
sojae, notes, N.C., 740. 
tabacum, fermentative activity, N.C., 
740. 

teutlium on sugar beets, 450. 
tuUirense, studies, 1 61, 662. 
tumefaoiens, notes, 543. 
tumefaciens, studies, 49. 
iyphoHum, viability in carbonated bev- 
erages, 754. 

vascularum. notes, 45, 148. 
vascularum on sugar cane, 450. 
vascularum, studies, 242. 
volutans, notes, 617. 
vulgare, notes, 777. 
icelohii, notes, 684. 

Bagasse analysis, rotary digester for, 15. 
Bagworms, natural control, 247. 
Baherophoma sacchari, notes, 46. 

Bakewell, H., work in animal production, 
872. 

Balanophora on coffee. 343. 

Balansia oyperi n.sp., description, 344. 
Balsam diseases, 454. 

Balsam, windfall Injuries, 645. 

Bamboo disease survey in India, 544. 

Banana — 

bacterlosis, S50. 

beetle borer, studies, 761, 

borer in Fiji, 245. 

bunchy toE>, control, 468. 

disease in Porto ilieo, 48. 

freckle disease, notes, Hawaii, 647. 

root disease, 746. 

wilt in Philippines, 746. 

Bananas — 

feeding value, Hawaii, 679. 
t studiefs in India, 640. 
variety tests, Guam, 734. 


Bank loans to farmers, H.B.D.A., 786. 
Barberry eradication, 447; Mont., 348; 
U.S.D.A,, 646. 

Barberry eradication in Illinois, 546. 
Barberry in Iowa, history, 449. 

Barium — 

in plants, Colo., 28. 

process in sugar manufacture, 616. 

Bark beetles — 

in British Columbia, control, 159. 
new, descriptions, Miss., 461. 
studies, 560. 

Barley — 

as affected by chromium salts, 716. 
as affected by sulphur, 428 ; Wash., 427. 
as green manure, 320. 
ash content, 320. 

breeding, dominant Mendelian charac- 
ters, 488. 

breeding experiments, 638. 

chop, analyses. Can., 167 ; Tex., 676. 

cultural diret'tions, Wash., 487. 

culture experiments, 486 : U.S.D.A., 724. 

culture on peat soil, 21 6. 

disease survey in India, 644. 

diseases and pests, 52. 

feeding value, 074. 

fertilizer experiments, 4.36. 

flower and grain, development, 132. 

hulls, analyses, Mich., 168. 

improvement by selection, 880. 

irrigation experiments, 436. 

leaf stripe, control, 645. 

lime V, chalk for, 716. 

mutation, behavior in crosses of, 631. 

Plricularia on, 448. 

protein content, effect of time of seed- 
ing, 438. 

root system as affected by fertilizers, 
132. 

silage, Silage.) 

sprouting respiration in, 224, 

V. corn, feeding value, 271. 
varieties, Mich., 633. 
varieties, classification, N.Y.Oomell. 
881. 

varieties, effect of fertilizers, 729. 
varieties, German brewing, tests, 831. 
varieties, new, descrlpllon, 631. 
variety testa, 131, 227, 436, 631, 683; 
Kans., 435 ; Mo., 326 ; Mont., 327 ; 
Wash., 438. 

winter races from spring crosses, 632. 
yields, Mont., 827. 
yields In Australia, 182. 

Barn ventilation, 99, 687. 

Bnrn ventilation, outtake flue design, 99, 
491. 

Basic slag. (Bee Phospho tic slag.) 
Basidiomycctes from Philippines, 654. 

Basket making around Oxford, 788. 

Bean — 

anthracnose, control, 844. 
anthracnose, resistant strains, 547. 
anthracnose, studies, N.T.Comell, 648. 
blight, notes, 646. 
rust, notes, 741. 
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Bean — Con tlnued. 

seedlings, growth In wind, 827. 
seedlings, variant, vascular anatomy, 
27. 

seedlings, vascular anatomy, 825, 826. 
weevil, response to atmospheric mois- 
ture, 661. 

Beans — 

as affected by borax, 128; Conn. State, 
822. 

breeding experiments, 688. 
canned, bacterial flora, 859. 
canning studies, U.S.D,A., 664. 
carob, alcohol production from, 509. 
cost of production, 889 ; Miss., 590. 
culture experiments, 486. 
disease resistance, inheritance, 646. 
heat injury In Colorado, 146. 
hybridization experiments, 430. 

Jack, as cover crop, Guam, 720. 
longevity of seed, 637. 
manuring experiments, N.H., 818. 
pataui, notes, Guam, 726. 
proteins, nutritive value, 664. 

Robust, characteristics, Mich., 132. 
selection, mass and individual, 734. 
varieties, Mich., 638. 
variety tests, Guam, 720; Hawaii, 
633 ; Mont., 327. 

{See aho Mungo, Tepary, and Velvet 
beans.) 

Bedbugs, tularaemia transmission by, 662. 
Beech, southern, forests of New Zealand, 
542. 

Beef— 

cost of production, Iowa, 360. 
dressing and cutting on the farm, Iowa, 
477. 

international trade, 675. 
production In Corn Belt, U.S,r>.A., 209. 
scrap, analyses, Can., 168. 
serum, use against anthrax, 679. 

(See also Cattle.) 

Beekeeping — 

handbook, 254. 
in Canada, Can., 254. 
in New Hampshire, 169. 
in the South, 160. 
in time of Aristotle, 463. 
papers on, 58. 
popular account, 463. 
principles, treatise, 463. 

Bees — 

acarlne disease, notes, 464, 868. 
disease act in IBlorida, 457. 
disease control, 752. 

heat production In winter, U.S.D.A., 254. 
honey-gathering abilities, 196. 

Isle of Wight disease, 464, 867, 858; 
U.S,D.A., 868. 

Nosema disease, tr.S.P.A., 856. 
number and length of daily trips, 
Iowa, 349. 
pupal cell, 51. 
role In pollination, 840. 

(See also Honey.) 


Beeswax, extraction of, 114. 

Beet — 

curly leaf, causative agent, 668. 
leafhopper, control, 864. 
leafhopper, life history, 864. 
leafhopper, relation to curly leaf, 668. 
leaves and spinach, differentiation, 311. 
molasses, desugarization, comparison of 
agents, 610. 

pulp, dried, analyses, 871 ; Mich , 168 ; 

N.H., 675 ; Tex , 076. 
seed, sale in Prance, 637. 
sugar manufacture, technology, 417. 
sugar sirup, examination, 507. 
vinasse, feeding value, 67. 
webworm, control, 153. 

Beetles — 

Hopkins host-selection principle, 353. 
Japaneses control, 661 . 

Japanese, quarantine, 761. 
new eerambycid, 461, 661. 
new myrmecophilous, 1 69. 
of Central Europe, 61. 

Beet.s — 

culture on peat soil, 210. 
effect on following crop, 330. 
field or fodder. (Kcr Mangels ) 
irrigation experiments, Mich., 537. 
lime requiroraonts, R.I., 233. 
lithium in, Culo., 29. 
manganese in, ('olo., 29. 
sugar. (See Sugar beets ) 
variety tests, Mont., 327. 

Jierhetis spp., identification, 721. 

Beriberi — 

nervous lesion In, 300, 060. 
review of literature, 267, 809. 
treatment, tikitikl extract for, 609. 
Beriberi-like disease in mammals, 068. 
Berries. (Sec ITrults, small, and Raspberries^ 
Strawberries, etc.) 

Berseem yields in Amstralin, 132. 

Beverages — 

carbonated, viability of colon-typhoid 
group in, 754. 
imitation fruit juice, 113 
Bibliography of — 

agriculture in New Zealand, 789. 
apple pollen, 39. 
apple sooty blotch, 562. 
beriberi, 267. 

birds of South Dakota, 246. 

cereal rust in Iowa, 449. 

climate of Soutii America, U.S.D.A., 17. 

crane flies, N.T.Cornell, 57. 

dates, insects affecting, 568. 

disinfecting skins and hair, 480. 

Drosophila melanoffaster, COl. 

egg yolk formation, 173. 

eggs, preservation, 877. 

Mmeria pfeiffeH in pigeons, 886. 
Ephydra suhopaca, N.Y.Cornell, 751. 
fat chemistry, 613. 
foxes, parasites of, 686. 
grain pests, parasitic bymeuoptervon, 
658. 
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Bibliography of — Continued, 
hickory borer* painted* 260. 

Ipidoe* North American* Misa., 461. 
life lonea of Alabama, U.S.D.A., 246. 
milk* fat content varied by feed* 680. 
milk secretion, relation to diet, 878. 
moas rose origin, 842. 
negro migration, 101. 
nutrition, 206. 

parthenogenesis, occurrence and causa- 
tion, 222. 
pear pollen, 89. 
phosphatids, 11. 
plastids, origin, 722. 
potato wart disease* 550. 

PulvinaHa innumerahiliSs 246. 
rhinoceros beetles, 560. 
rural sanitation, 782. 
acurvy In World War, 261. 
soil acidity in India, 812. 
stable fly, 661. 

strychnin, toxicity to rodents, 655. 
sugar cnne froghopper blight, 164. 
sugar cane varieties, 836. 
taste, physiology and psychology of, 
568. 

tractor books. B85. 
trypanosomes of cattle, 484. 
tsutshgamushi disease carrier, 560. 
tuberculosis, 182. 

Typha Insects, N.Y.Cornell, 465. 
vitamins, 256, 469. 
vitamins and rickets, 267. 
wood waste, utilization, 114. 
woods of the world, 787. 

Bichlorid of mercury. (See Corrosive sub- 
limate.) 

BUlbugs, food plants and distribution, 660. 
Biochemical methods, manual, 012. 
Blocllmatics, intercontinental problems, 
114. 

Biological survey of Alabama, U.S.D.A., 
245. 

Biology, elememtary, textbook, 696. 

Bird treaty act, migratory, tJ.S.D.A., 565. 
Birds— 

color production in feathers, 73. 
community refuges for, TJ.S.D.A., 466. 
desert, in Great Basin, 851. 
houses and nesting boxes, 245. 
in Queensland, 49. 

migratory, refuges and shooting 
grounds, 861. 

native, Mallopbaga of, 456. 

North American gulls and terns, life 
histories, 151. 

North American, migration, 466, 861. 
of Australia* 49. 
of Great Britain, and eggs, 161. 
of South Dakota, 245. 
on a farm, 849. 
outdoor study, 456. 
physiology of reproduction, 267. 
portraits and habits, treatise, 456. 
IKrotectlon, directory of oflictals fdr, 
D.S.D.A., 151. 


Birds— Continued. 

raising In orchards, 741. 
respiration calorimeter experiments* 
172. 

territorial dominion* 246. 

Birds* nests* Chinese edible — 
amino sugar of* 802. 
proteins of, 801. 

Black- 

disease of sheep, etiology* 281. 
locust poisoning of chickens, 686. 
scale, biological control, 749. 
scale in California, parasite of* 68. 
Blackberries, breeding experiments, 89. 
Blackberry rrowngall, 548. 

Blackhead In turkeys* 485* 687. 

Blackleg — 

Immunization and therapy, 579. 
immunization with germ-free flltrate, 
180. 

toxin and toxic endocarditis. 481. 
Blecksmlthing, farm, treatise, 287. 
Itlephanpa soutellata, parasitism by, 457. 
Jilepharospora terreatrie, new name, 241. 
Bliaaua leuropterua. (See Chinch bug.) 
Blister beetles In Kansas, U.8.D.A., 158. 
Blood — 

amino acids, relation to milk pro- 
teins, 74. 

analysis* methods, 807. 
and blood vessels in scurvy, 474. 
calcium determination in, 416. 
chlorin content after Ingestion of salt, 
174. 

constituents ns affected by muscular 
exercise, 475 

deproteinlzation, methods, 564. 
dried, (five Driwl blood.) 
magnesium determination in, 416. 
nonprotein nitrogen in, 118. 
of children, calcium distribution in, 
259. 

of children, phosphoric acid distribu- 
tion in, 259. 

of rats, effect of fasting and lack of 
vitamin B, 62. 
picture in scurvy, 762. 
plasma, inorganic phosphorus in. 506. 
potassium determination In, 416. 
serum, diffusible calcium iii, 208. 
sodium determination In* 416. 

Blowflies on meal, protection against, 67. 
Blue grass — 

fertilizer experiments, Mich,, 518. 
grass, germination, papers on, 781. 
Blueberries — 

as affected by salt, 788. 
culture. D.8,D.A., 140. 
culture In Minnesota, 580. 

Body, human, as working mechanism, 756, 
Bogs, oxygen content of water, effect of 
cloudiness, 682. 

Boll weevil* (ffsa Cottoii«bcHl weevil*) 

Boll worm. (Bee Cotton bollwonn.) 

Bemhp& moH. (Bee Silkwomu) 
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Bone-— 

cells, structure and multiplleation, 263. 
marrow of cat, histological study, 268. 
meal, nitriflcation, 516. 

Bonneto comta, parasitism by, 247. 

Books on — 

agricultural education, Tocational, 
teaching, 893. 
agricultural extension, 296. 
agriculture, 95. 

agriculture and irrigation, 282. 
agriculture, tropical, 82. 
animal diseases, 276. 
animal diseases, erolutlon, 374. 
animals, domestic, pathological anat- 
omy, 681. 
apple trees, 785. 
architecture and building, 691. 
arithmetic, household, 95. 
bacteriology, 78, 578, 880. 
bacteriology, agricultural, 124, 221. 
bacteriology, principles, 374. 
beek(‘epliig, 254, 463. 
biocbemical methods, 612. 
biology, elementary, 696. 
birds, 245. 

birds of (Ireat Britain, 161. 
birds, portraits and habits, 466. 
blackamithing, 287. 
botany, 822. 

botany, agricultural, 96, 221. 

bridges, 286. 

butter making, 275. 

cellulose hydrolysis, 203. 

cement, 888. 

cheese making, 275. 

chemical analysis. 111. 

chemistry, analytical, 310. 

chemistry, household, 296. 

chemistry of englueerlng. 778. 

chemistry, organic, 9, 

chemistry, pharmaceutical organic, 202 

chemistry, physiological, 860. 

chemistry, vocational, 95, 

clothing, 95. 

colloids, chemistry of, 501 . 
colloids, formation, 0. 
colorimetric analysis, 709, 
community organization, 789. 

(.•oncrete construction, 688. 
concrete designing, 85. 
cotton, 391. 
crop production, 29. 
crops and tillage, 696. 
cytology, 823. 
dairy chemistry, 113. 
dairying. 78. 

Denmark, 292. 
diagnostic methods, 880. 
disinfection. 810. 

economic conditions in Philippines, 896. 
economy, national. 690. 
education, social objectives, 198. 
engineering constmctlon. 688. 
engineering, cost accounting, 486 . 
engineering, structural drafting and 
design, 886. 


Books on — Continued. 

engines, internal combustion. 891. 

enzyms, chemistry of. 9. 

export packing, 388. 

farm bureau movement, 386. 

farm management, 693. 

farming, 696. 

farming costs, 493. 

fauna of British India, 461. 

Federal farm loan system, 888 
feeding stuffs, 70. 
fertilizers, manufacture, 618. 
fish culture, 720. 
flowers, culture, 138. 
food chemistry, 660. 

food products, source, chemistry, and 
use, 859. 

foods, analyses and energy values, 101. 
forage crops In Denmark, 227. 
forest botany, 221. 
forest laws, French, 141. 

I forest mensuration, 341, 444, 739. 
forestry, 236 

fruits, insects affecting in Qerinanv, 
468. 

gardening. 838. 
gasoline, 87. 

geography, eeonomic, 296 
geography, poliHeal, 697. 
grange, work of, 006. 
health education in rural schools, 194, 
898. 

histology, vegetable, 322. 
home economics, 792. 
home ei'oiiomics, elementary, 296. 
immunity, vaccination, and serum 
therapy, 880. 

Insect life, 466. 
insects, 49. 

insects and injuries from, 456. 

In.sf'cts, relation to man, 152. 

Insects, transformation, ‘15({. 

Irrigation in tropical Africa, 584. 
irrigation In tropical climates, 282. 

Jute culture and manufacture, 134. 

Jute In Bengal, 533 
landscape gardening, 236. 
leather manufacture, 813. 
lipoids, role In Infection and Immunity, 
276. 

mammals, South African, 245. 
market analyses, 693. 
marketing, 289, 593. 
marketing, methods and imllcies, 594 
meat-packing houses, 491. 
meteorology, 711. 
microscopy, chemical, 201. 
motor fuels, 87. 
motor trucks, 890, 

» Nonpartisan League, 292. 
nut growing. 40. 
oils, vegetable, 202. 

parasites of animals^ classifleation, 456. 
physiology of domestic animals, 681. 
physiology, principles, 265. 
pigeons, flying homer, 173. 
plant breeding, 829. 
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Books on — Conttnued. 
plant culture* 720. 
plant diseases, 288. 
plant diseases and pests, Calif., 238. 
plant diseases, nonparasltic, 848. 
plant growth and soil conditions, 800. 
plant life in New Zealand, 222. 
plant moyements, 528. 
plant physiology, 126. 
poultry, 96. 
poultry breeding, 272. 
poultry keeping, 768. 
preventive medicine and hygiene, 860. 
project method of teaching, 103. 
prophylaxis of animal diseases, 679. 
protein metabolism, 563. 
protozoology, 78. 
red lead, use in paint, 688. 
rural reconstruction, 596. 
schools, Federal aid for, 193. 
schools, rural, supervision, 392. 
serum diagnosis, 276. 
sewerage and sewage disposal, 891. 
sheep breeding, 270. 
soil conditions and plant growth, 809. 
soils, 611. 

South American States, 789. 

sterilization, 31 0. 

structural design, 486. 

tlmberlauds, American, valuation, 444. 

tractor engines, 890. 

trapping, ,455. 

tree biology, 221. 

trees of North America, 787. 

tuberculosis, 182. 

vegetable biology, 221. 

vegetables, culture, 138. 

veterinary hygiene, 773. 

veterinary medicine, 178, 880. 

veterinary service in the war, 479. 

vitamins, 256, 863. 

water resources, 687. 

wheat plant, 837. 

wood, 779. 

wool, 891. 

wool combing, 72. 

Yosemitc National Park, 41. 
zoology for medical students, 778. 

Borax — 

effect on crops, Conn.State, 322 ; S.C., 
717. 

in fertilizers, effect on crops, 128, 
Boideaux mixture — 

arsenic in, value, Mass., 50. 
preparation, U.S.D.A., 285. 

Borna disease, etiology, 485. 

Bot flies of Mesopotamia, 69. 

(See also Ox-warble and Warble fly.) 
Botany — 

agricultural, treatise, 96, 221. 
college, treatise, 322. 
forest, treatise, 221. 

BoihrifQ9U9t^ ourvata, byperparasite of aph- 
ids, 468, 

BatrffodiploMa theohromae, notes, 845. 

BofiVWS""* 

anthararum trifolU, notes, 882. 


Botnftis — Continued, 
oitiereo, notes, 44. 
sp., notes. 145, 447, 544, 844, 849. 
tuHpae, N.T.Cornell, 654. 

Bots, treatment for, 685. 

{See also Bot flies.) 

Botulinus toxin — 

determination and type, 467. 
precipitation with alcohol, 861. 
studies, 669. 

Botulism — 

and encephalitis letbargica differential 
dlagnosia, 262. 
anestbesia in treatment, 64. 
cause and treatment, Mich., 468. 
human, bacteriological diagnosis, 262. 

In swine, relation to hog cholera im- 
munization, 878. 

responsibility and prevention, 671. 
Boxwood leaf midge, life history and con 
trol, 760. 

Boxwoods of commerce, 446. 

Boxwoods, West Indian, identity, 843. 

Boys, boarding school, size and weight, 568. 
Boys* clubs — 

in Kansas, 194. 
in New Zealand, 793. 
notes, Guam, 798. 
relation to rural homes, 598. 
status and results, U.S.B.A., 398. 
BrachyspoHum irifolU, notes, 748. 

Brecon erythrogaster, parasitism by, N.Y. 
Cornell, 250. 

Brain, human, zinc and copper content, 861. 
Bran. {See Corn bran, Wheat bran, etc,) 
Bread making, studies. Can., 162. 

{See also Flour.) 

Breeding. {See Heredity, Hybridization, 
Inbreeding, Plant and Animal breeding.) 
Bremidtie, keys, 403. 

Brewers* dried grains, analyses, N.ll., 676 ; 
Tex., 675. 

Brick pavements, impact teats, U.8.H.A., 
285. 

Bridges, economics of, treatise, 286. 

British — 

Goat Society, yearbook, 874. 

National Institute of Agricultural Bot- 
any, 398. 

Broccoli, variety tests, Del., 640. 

Brome grass — 

clones and sibs, studies, NJ)ak., 3:U). 
culture experiments, U.S.D.A., 724. 
physical characters, N.Dak., 880. 

Broom — 

corn, yields, Guam, 726. 
plant, historical account, 582. 

Brown coal, origin in middle Germany, 219. 
Browntall moth — 

in Nova Beotia, 51. 
parasites of, distribution, 457. 

Brucella, new genus, studies, 775, 

Brudhus — 

ohieoius, {See Bean weevil.) 
rufimanus, oooperativs campaign 
against, 159. 

BryoMa praiensis, (ffse Clover mite,) 
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* Bryophyllum, regeneration in, 488. 

Bud moths, notee« 749. 

Buckwheat — 

analyses, Can., 168. 

decomposition rate in soil, N.Y.Cor^ 
ncU, 212. 

middlings and hulls, analyses, Mich., 
168. 

varieties, Mich., 688 . 
variety tests, Mont, 827. 
yields in New Jersey, 225. 

Bud worm injurious to apple trees, Ky., 157. 
Buffalo tree>hopper, notes, Mich., 467. 

Buffer solution for colorimetric compari- 
son, 804. 

Builders’ handbook, 691. 

Building— 

construction, types, heat loss through, 
601. 

material standards, 286. 
materials, beat conductivity, 86. 
materials, properties, 891. 

Bulbs and bulb bloom, Can., 236. 

BuIIh, genital infections in, 882. 

(SceaUo Sires.) 

Bumblebees — 

of Illinois, keys, 463. 
rOle in pollination, 840. 

Bumstomum — 

phlchotomumt notes, X^., 281. 
trigonooephalum in sheep, 686. 

Bureau of Economics and Social Intelli- 
gence publications, 590. 

Bustornum phlehotomum extracts, experi- 
ments, 379. 

Butter — 

adulteration, detection, 18, 14. 
control scheme in Ireland, 772. 
efficient marketing, 504. 
factors affecting quality, 680. 
fat. (;8ce Milk fat.) 
from whey cream, 772, 
imports into Great Britain, 276. 
international trade, 676. 
making experiments, 276. 
making, manual, 276. 
making on the farm, 772. 
rancidity, 109. 

retail, grade claimed and actual 
grade, 177, 

vitamin A content, 867, 680. 

Butterflies, common, leaflet, 247. 

Biittonnllk— 

condensed, analyses, Tex., 675. 
feeding value, Ind., 574. 
testing, 680. 

N-Butyl alcohol manufacture, bacteiiology 
of, 617. 

Bytums tomentouui, spra.ving for, 461. 
Cabbage- 

aphis, notes, 51. 

as vitamin source for chicks, Kans., 
478. 

black rot organism, tolerance to adds, 
N.C.. 740. 

blackleg» studies, Iowa, 842. 


Cabbage— Continued. 

breeding experiments, Del., 689. 

Chinese, mosaic disease, 148. 

clubroot, control, Va., 648. 

cost of production, Miss., 590. 

culture on peat soil, 216. 

effect of preceding crop, 336 ; B.I., 233. 

foot rot, control, 543. 

hardening process in. Mo., 827. 

hardiness, varietal differences, 838. 

heart rot, notes, 741. 

irrigation experiments, Mich., 637. 

maggot, control, 61 , 248. 

s^ed stalk weevil, studies, 354. 

sun-dried, vitamin content, 369, 

yellows, 643. 

yellows, control, Va., 648. 
yellows, resistant strains, Iowa, 344. 
yellows, studies, Iowa, 342. 

Cacao — 

black rot, 44. 
culture in Colombia, 391. 
die-back, 845. 
disease in ICquador, 149. 
pod rot and coconut bud rot, compari- 
son, 463. 

Caooi'cia franoisoana, life history, 66. 

Cactus, prickly -pear — 
insects affecting, 656. 
seeds, germination tests, 33. 

Cake fertilizers. Oil eaki*.-< aul 

ciftc materiatH ) 

Calcium — 

arsenate, insecticidal value, Mich., 443. 
arsenlte, preparation and application, 
613. 

as affected by nitrification and sul- 
fofleation, Ohio, 430. 
assimilation as affected by cod liver 
oil, 666. 

assimilation, effect of dry i;. fresh 
green plant tissue, 566. 
carbonate, effect on biochemical pro- 
cesses of sou, 714. 

carbonate, effect on aulfofleation, Ohio, 
429. 

compounds, effect on plant growth, Ky., 
816. 

compounds on adobe soils, use, 621. 
coDt('nt of serum, relation to rickets, 
1G6. 

cyuuamid, composition and action, 820. 
cyanamid fertilizer spreaders, tests, 
188. 

cyanamid, nitriflablllty, 616. 
cyanarald, preparation, 20. 
cyanamid. studies, 20, 21. 
eyanid for gopher control, 456. 
deficient diet, effect, 472. 
determination In blood, 416. 
determination in feces, 417. 
determination in presence of magne 
slum, 310. 

determination in serum, 203. 
determination In urine, 417. 
diffusible, of blood serum, 208. # 
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Calcium — Continued. 

distribution in blood of children, 269. 
effect on eggs and hens, 876. 
function in plant growth, 488. 
importance in nutrition, 269. 
nitrate, composition and action, 820. 
of milk, relation to casdn digestion, 
863. 

oxid, RTallable, In lime, 114, 810. 
removal from soil, N.Y.Cornell, 210. 
salts in milk, effect of heat, 802. 
silicate, effect on wheat, 717. 
sulphate. {Bee Oypsum.) 
sulphid, effect on plants, 644. 

{Bee also Lime.) 

Calendra pertinaa, studies, N.Y.Ooriiell, 466. 
Calf meals, analyses, Can., 168 ; Mich. 168. 
California Station, notes, 699, 699. 

California University, notes, 298, 699, 699, 
794, 809. 

Callimorpha fulvicosta, notes, Ky,, 167. 
ValUphoi'a vonUtoria^ notes, 51. 

Calves— 

feeding. Iowa, 871. 
feeding experiments, U.S.D.A., 765. 
milk substitutes for. Mo., 371. 
protein requirements, 764. 
wintering, U.S.D.A., 766. 

Cambium, significance in physiological prob- 
lems, 128. 

Camels, International trade, 675. 

Vumpoplcx pilosulus, habits, 51. 

Canada Grain Act, amendments, 694, 
Canadian — 

Institutions, staff changes in, 897. 
Society of Technical Agriculturists, 800. 
Canals, irrigation. {Bee Irrigation.) 

Canary breeding and management, 655. 
Cancer, serum diagnosis, 276. 

Cane lieetle, mealy, life history, 159. 

Cane seed, ground, feeding value, Kans., 478. 

{Bee also Sugar cane.) 

Cannas, edible — 

culture experiments, Guam, 726. 
manuring, Hawaii, 638. 

Canned foods, bacteria in, 869. 

Canned foods, standards for, 15. 

Canning — 

crop industry, research, 386. 
initial temperature, relation to exhaust, 
pressure, and vacuum, IJ.S.D.A., 663. 
offish, 460, 664. 
of foods. U.R.D.A., 208. 
principles, 60. 

studi(*B at experiment stations, 608. 
Cantaloups. {Bee Muakmelons.) 

OanthoHs reoticulata, notes, U.S.D.A., 158. 
Canvas, treated, water resistance, 187. 
OapiUara sp. in sheep, 686. 

Carabao. {Bee Water buffalo.) 
Carbohydrate production in plants, blo< 
chemistry, 522. 

Carbohydrates of copra meal, nature of, 808. 
Carbolic acldf effect on plants, 644. 

Cao^on — 

accumulation in soil, rate, Mo., 815. 


Carbon — Continued, 
activation, 208. 

bisulphld, anthelmintic value, 685. 
content of soil organic matter, 709. 
dioxid effect on germination of grain, 
828. 

dioxid elimination as index to basal 
metabolism, 672. 
dioxid, fertilizing value, 821. 
dioxid formation, relation to soil mois- 
ture, 818. 

dioxid in mine water, determination, 
805. 

dioxid nutrition of plants, relation to 
manure, 424. 

dioxid output in walking, 870. 
dioxid percentages for reversal of 
geotropic curve, 528. 
dioxid production by streptococci, 274. 
dioxid tension effect on Baoterium 
abortus growth, 277. 
fixation by algae, 824, 825. 
tetrachlorld, anthelmintic value, 282, 
685. 

tetrachlorld for hookworm in dogs, 686. 
Carbonic acid — 

action on soil silicates, 821 . 
fertilizing values, 720. 

Carbon-nitrogen ratio in soils, 715. 

Carbons, decolorizing — 

comparative values, 12, 507. 
effect on colloids and color of cauc 
Juice, 608. 

Cardamon disease survey In India, 544. 
Carnation flower buds, rate of growth, 
N. J.. 586. 

Carob beans, manufacture of alcohol from, 
509. 

Carpenter worm, notes, 760. 

Carpocapsa pomenclla. {Bee Codling moth. \ 
Carrot — 

bacterial rot, 44. 

disease, new, Mass., 43. 

leaf curl, cause and control, 153. 

leaf tip scorch, 047. 

seed, vitamin A content, 357. 

("arrots — 

as affected by sulphur, 822. 
canned, bacterial flora, 869 
cost of production, Miss., 690. 
irrigation experiments, Mich., 537. 
sun-dried, vitamin content, 869. 
variety tests, Mont., 827. 
yields, 583. 

Carthamus Unetoriuft, iinthracnose of, 239. 
Cascara tree in British Columbia, S43. 
Casein — 

alkaline hydrolysis. 612. 
digestion and absorption, 808. 
digestion experiments, 07. 

In diet, antirachitic value, 473, 
of cow’s and human mtik, 261. 
Caselnogen, hydrolysis, 112. 

Cassava — 

flour, detecftlon, 18. 

meal, feeding value, Hawaii, 674. 
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CaBsava— -Continued. 

Btarch, analysea, 467. 

Btarcli, manufacture of alcohol from, 
808. 

tubers, Qloeoflporlum on, 647. 

CaBsavaB — 

culture experlmentR, Quern, 726. 
fertillBer experiments, 634. 
seeding experlmentB, 634. 
variety tests, 226, 634 ; Hawaii, 633. 
Oassina as food substitute, 765. 

Cassytha, parasitism by, 343. 

Castor — 

bean disease survey In India, 544. 
beans, culture, 109. 
oil. chemistry and uses, 109. 
oil, production, 636. 

Catalase — 

determination, apparatus for, 503. 
reaction, 10. 

Caterpillars attacking cedar cones, 660. 

(See also Tent caterpillar.) 

Cats — 

bone marrow, histological study, 263. 
cuterebra larvae from, 680. 
diseases of, treatise, 276. 

Cattle— 

Al>erdeen- Angus, origin and develop 
ment, 766. 

Ayrshire, origin and history, 175. 
beef, cost of production, Iowa, 366. 
beef, feeding experiments, 168; Kans., 
866; Mont., 364; N.Mex., 169; U.S. 
D.A., 675. 

(See also Calve,s, Cows, and 
Steers.) 

breeding, 269, 674, 872. 
breeding, community, 878. 
breeding for milk Increase, 273. 
breeding in Canada, 872. 
breeds, growth and development, 872. 
cost of maintaining, Mich., 577. 
dally distance traveled on prairie pas- 
ture, N.Dak., 367. 
dairy. (See Cows,) 
disease, undiagnosed, in New York, 82. 
diseases, relation to public health, 
283. 

(See also specific diseases.) 
distribution In South America, 269. 
feeding, N.J., 273. 

feeding experiments, 168, 766, 873 ; 
Kans., 366 ; Mont., 864 ; N.Mex., 169, 
178; U.S.D.A., 675. 

(See also Cattle, beef, Calves, 
Cows, and Steers.) 
glands, hemicellulose in, 69. 

Guernsey, 176. 
identical twins in, 872. 

In China, 673. 

inheritance of belting spotting, 268. 
international trade, 675. 

Japanese, body and form, 270. 

Jersey, inheritance of color markings, 
Ky., 872. 
judging, Wis., 74. 


Cattle — Continued. 

lice, control, Mich., 659. 
loss by foreign bodies in digestive 
tract, 882. 

maintenance requirement, 168. 
market, two- day, at Chicago. 894. 
neutrality regulation in, 74. 
ovaries, corpora lutea In, 266. 
plague. (See Rinderpest.) 
poisoning. (See Live stock poisoning 
and speoiflo plants.) 
protein requirements for growth, 764. 
raising in Colombia, 393 . 
registering In Friesland, 878. 

Shorthorns In Scotland, 72. 
sterility studies, Mich., 482. 
tick eradication, State laws and court 
reports, U.S.D.A., 281. 

(Nec also Ticks.) 

treatment to prevent ox-warblo infesta- 
tion, 684. 

(See also Calves, Cows, Heifers, and 
Steers.) 

Cattlej’a, Insects affecting, 741. 

Cauliflower, hardening process in. Mo., 827. 
(Oeoidompia) Mayetiola destructor, (See 
Hessian fly.) 

Cedar — 

rust, notes, 543. 
rust on apples, control, 451. 
rust survey in Virginia, 243. 
tree eradication in apple-growing sec- 
tions, 243. 

western red, of British Columbia, 236. 
Cedrela n.spp., descriptions, 644. 

Cedrela toona, ctilture, 445 
Olery — 

blight, control, 543. 

blight, late, spraying experiments, 844. 
diseases, N..1., .547. 
hardening process in. Mo., 827. 

(’ell vacuoles in roots, origin, 823. 

< ’ells, autoxidizable constituent, 130. 

(See also Plant cells.) 

( ’ellulose — 

digestibility, 08. 
fermentation, 69, 70. 
hydrolysis, theory and prac tice, 203. 
rOIe in plant life, 722. 

('ement — 

kilns, potash recovery from, 220. 
treatise, 888, 

(See also Concrete.) 

Cephaleuros mjjcoidca. notes, 845. 
Oephalospot'ium saccharl — 
notes, 45, 647. 
on corn, 547 ; Del., 239. 

(^eroospora — 

angulata, notes, 243. 
beticola on sugar beets, 450. 
ooffeioola, notes, 647. 
kopkei, notes, 46. 
personata, synonymy, 048. 
spp., notes, 451, 845. 
vaginae, notes, 647. 
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CerootpweUa — 

aemim, notes, 44. 

persioat morphology and systematic po 
sition, 239. 

Cereal — 

by-products, chaff content, formula, 71. 
diseases, Kane., 448. 
diseases, notes, 448. 

(See al8o $peeiflo JtoatB.) 
rust, control, Mont., 343. 
seed, treatment, 449, 
smut, control, 540. 

smut, germination, relation to H-ion 
concentration, Mo., 844. , 

See aiao Smut, Corn smut, Wheat 
smut, etc,) 

Cereals — 

culture experiments, 131. 
fungus diseases on, 289. 
Helminthosporium on, 742. 

In Bulgaria, analyses, 30. 
nutritive properties, 161. 
production in Spain, 696. 
research on, 80. 

varieties, new, description, 681. 

{See also Grain and Barley, Oats, 
Wheal, etc.) 

Oeresa huhalua, {See Buffalo tree-hopper.) 
Cestode hemolysins, 879. 

Oeutorhynohua quadridena, studies, 364. 
Ohahertia ovina in sheep, 685. 

Chalcldoidea, phytophagous, list, 857. 

Chalk V, lime for barley and wheat, 716. 
Chamiso brush, feeding value, N.Mex., 865. 
Chard, canned, bacterial flora, 859. 

Charipa victriw, hyperparaslte of aphids. 
463. 

Charlock, eradication, 87. 

Glmamodon aptcrus, parasitism by, 158. 
Cbaulmoogra oil, action In leprosy, 679. 
Cheese — 

bacteria in, microscopic study, 177; 

N.Y.State, 479. 

Canadian, analyses, 772. 
control scheme in Ireland, 772. 
different kinds, analyses, 276. 
from milk of fruit-fed cows, 276. 
imports into Great Britain, 270. 
International trade, 675. 
making experiments, 276, 680. 
making, manual, 276. 

Swiss, making, bacterial culture in, 
772. 

yields, calculating, 879. 

Chemical — 

analysis, oualltative, treatise, 111. 
structure and physiological action, 202. 
Chemistry — 

analytical, treatise, 310. 
clinical, laboratory manual, 201. 
for engineers and mannfacturers, trea- 
tise, 778, 

household, laboratory outline, 296. 
of food and human nutrition, 856. 
of nutrition, 255. 

Ysrganlc, methods, 0. 


Chemistry — Continued. 

pharmaceutical organic, treatlBe, 802. 
physiological, treatise, 869. 
vocational, treatise, 95. 
yearbook, 1921, 9. 

Chenopodium oil — 

anthelmintic value, 686. 
ascarldole determination in, 811. 
Cherimoya, native home, 842. 

Otermea oooleyi in England, 53. 

Ohermea cooleyi, notes, 558. 

Cherries — 

composition as affected by fertiUzei*s, 
786. 

storage studies, 338. 
winter study, 839. 

Cherry — 

fruit fly, summary, 57. 
leaf scorch, notes, 741. 

Monilta, specialization in, 48. 

Chestnut blight resistance, 150. 

Chestnuts, replacement of, 446. 

Chicken nematodes, studies, 84. 

Chicken serum, autipneumococcus substances 
in, 776. 

Chicken-pox vaccine, value, 486. 

Chickens — 

bantam breed, standard varieties, U.S. 
P.A., 769. 

black locust poisoning, 686. 
body temperature of breeds, 760. 
digestion and nitrogen-balance trials. 
178. 

Hhode Island Heds, growth rate, 768. 
standard varieties, U.K.D.A., 172. 

{See aUo Chicks, Fowls, Hens, and 
Poultry.) 

Chicks— 

cabbage as vitamin sourc^e for, Kans., 
478. 

day-old, grain as sole feed, Kans., 478. 
feeding and health, Wash., 498. 
feeding experiments, Guam, 764 ; Mo., 
870. 

newly batched, temperature, 769. 
nutrient requirements, 171. 

Chicory coffees, analyses, 416. 

Chiggers, life history and control, U.S.D.A., 
265. 

Children — 

backward, effect of vitamin rich diet, 

868 . 

basal metabolism, standards, 261. 
calcium distribution In blood, 250. 
fecal flora, bacteriological study, 571. 
food requirements. {See Infants, feed- 
ing.) 

health books for, 194, 898. 
phosphoric acid distribution in blood, 
269. 

protein requirements, 756. 

{Bee Qiao Boys, Girls, and Infants.) 

Chili 4Ie-back, studies, 743. 

Chill disease survey in India, 544. 

Cbilles. {See alao Peppers.) 

OhHo eknplew, control, 458. 
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• ChiDODeys — 

construction, U.S.D.A., 886. 
for house heating boilers, 692. 

Cbinch bug — 

bionomics, U. S. D. A., 658. 
in Indiana, 68. 
method of study, 245. 
notes, Ohio, 851 . 

(Ohloridea) Heliothis ohaoleta. (See Cot- 
ton bollworm.) 

Chlorln content of blood after salt inges- 
tion, 174. 

Chlorln In organic matter, determination, 
311. 

Chlorodinltrobenzene, effect on plants, 644. 
Chloroform, efficiency against hookworms, 
184, 185. 

Chlorophyll — 

colloidal, action of light on, 826. 
formation by algae In darkness, 724. 
Chloropicrin — 

action on Arffoa refiewus, 466. 
effect on plants, 644. 
use against termites, 666. 
use as insecticide, 852. 

Chondriomes In microorganisms, 127. 
Chondriosomes — 

in living cells, studies, 823. 
varieties In plant cells, 824. 

Chorimgrotis auwlHariSj control, 168. 
Chortophila hraeHcae, control, 248. 
(Jhortophila hrassicaCj notes, 51. 

Chromium salts, action on barley, 716. 
Chromosomes — 

relation to segregation of heredity 
characters, 267. 

relation to somatic characters, 223. 
relationships In wheat, 480. 

X, elimination by X-rays, 67.S. 
Chrysanthemum leaf bronzing, 447. 
Chrffeomphalua diGtyoapermi, control in 
Italy, 659. 

Ohrifsophlyctin endobiotica — 
life history, 744. 
notes, 460, 847. 

(Mirysopldae, biology, 468. 

Chrysope diacalia, tularaemia transmission 
by, 162. 

Cicada, periodical, notes, 468. 

Cicada, periodical, studies, 868. 

Cider preservatives, 807. 

Cider, value and preservation, 207. 

Cigarette beetle, destruction by heat and 
benzin, 262. 

Oimbeg amerioana, notes, 51. 

Vimew leotulariua, (See Bedbugs.) 

Cineraria foot rot, 544. 

Citric acid — 

content of milk, 615. 
effect on germination of rust spores, 
846. 

Citrus — 

black fly in Jamaica, summary, 246. 
blast and black pit, 244. 
brown rot, control, 661. 


Citrus — Continued. 

canker eradication, 48, 544, 850. 
canker in Hawaii, 244. 
diseases in China and Philippines, 746. 
diseases In Porto Rico, 149. 

(See also Orange, liomon, etc,) 
foot rot, 44. 
grove pests, control, 851, 
groves, beneficial fungi In, 246. 
hybrid, new, Bustis limequat, 40. 
insects affecting, 658. 
leaves, permeability studies, 482. 
Macroeporium on, 348. 
orchards, decline, 642. 
pink disease, 44. 
pink disease, distribution, 652. 
rod scale, control in Italy, 669. 
scab, control, 48 ; U.S.D.A., 746. 

Citrus fruits — 

abscission, 529. 
coloring, 839. 

export from South Africa, cause of 
waste, 652. 

peel, vitamin A in, 667. 
tear stain, 453. 
withertlp, 453. 

(See also Oranges, Ijemons, etc.) 
Cladilnae, new species, 661. 

Oladosporium — 

oarpopbilum, notes, 458. 
ciiri, notes, U.S.D.A., 746. 
fulmm, control, Va .Truck, 886. 
fulvum, notes, 461. 
sp., notes, 544. 

Clasterosporium degenerans, morphology and 
systematic position, 239. 

Claviceps purpurea — 
notes, 289, 822. 
on Manitoba wheat, 240. 

Clay-— 

composition, studies, 620. 
distribution in Appalachian Mountains, 
487. 

suspensions, formation of layers In, 
810. 

Climate — 

effect on sugar beets, 116. 
evolution !n northwest Blurope, 314. 
modifying, 418. 
of Morocco, 712. 

of South America, bibliography, U.S. 
D.A., 17. 

(See also Meteorology.) 

Climatic — 

changes evident in peat deposits, 317. 
conditions, relation to diet, 561. 
cycles and tree growth, 27. 

Climatological data. (See Meteorological 
observations.) 

Clostridium sporogenes, viability in carbon- 
ated beverages, 754. 

Clothes moths, notes, 51 . 

Clothing project, elementary, 697, 792. 
Clothing, treatise. 96. 

Cloudiness, effect on oxygen content of bog 
water, 682. 
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Clover — 

bur, notes, Guam, 726, 
crimson, hoggring down, S.C., 768, 
crimson, liming experiments, Md., 321. 
culture on peat soil, 216. 

Egyptian, (fifee Berseem.) 

Japan, liming experiments, 426. 

little known, culture experiments, 034. 

mite, control, 161. 

nutrient requirements, 716. 

red, as forage crop. Mass., 80. 

red, as nltrogeneous fertilizer, 518, 

red, as pasture for pigs, Mont., 364. 

red, breeding experiments, 683. 

red, rotation experiments, 436. 4 

red, rust, notes, 741. 

red, seed color and inheritance, 684. 

red, seed color characteristics,, 782. 

red, seed, home-grown v. imported, 729 . 

red, seed Idcntiiicatlon, 732. 

red, seed production, 882. 

red, selection, 831. 

red, variation and inheritance In, 438. 
rust on mammoth and red clover, 449. 
sweet. (8r,e Sweet clover.) 
varieties, Mich., 638. 
white, wilt, studies, 748. 

Club work, (tiee Boys* clubs and Girls* 
clubs.) 

Cn<mtalocro8Ut tnedAnales on rice, 468. 

Coal — 

and coke ashes as fertilizers, 220. 
dust, etfcct on crops, 221. 

Coalflsh oil, vitamln-A content, 567. 
Coccidae — 

from Malay Peninsula, 351. 

Italian, monograph, 58. 
of Australia, catalogue, 155, 559. 
Coccidiosls — 

in poultry, control, 778. 
in rabbits. 778. 
in sheep, 88. 

Cockerels, weight of testes as alfected by 
feed, 271. 

Cockroaches — 

German, biology and control, 63. 
popular summary, 168. 

Cocks, hen-featbered, 272. 

Cocoa — 

butter, detection in butter, 14. 
insects affecting, 468. 
shell meal, analyses, Can., 168. 
Cocobolo, Identity, 848. 

Coconut — 

bleeding disease, control, 448. 
bud rot, 454. 

bud rot and cacao pod rot, comparison, 
458. 

bud rot, description, 563. 
contracts, types, 786. 
holdings in Philippines, tenancy, 786. 
leaf stalk rot, 454. 
meal, feeding value, Callt, 676. 
meal protein, growth-promoting value, 
N.Y.CorneU, 870. 

^oll. production, 036. 


Coconut — Continued, 
oil rednlng, 100. 
palm, Insect enemies, 68. 
red ring, 464. 

Coconuts — 

fertilizer experiments, 40 ; Guam, 784. 
multiformity In, 786. 
pollination, 648. 

Cod liver oil — 

and vitamins, 256. 
efl5»ct on calcium assimilation, 666. 
effect on phosphorus content of serum. 
166. 

effect on rickets, 478. 
therapeutic value, 568. 

V. butter fat, antirachitic value, 471, 
472. 

vitamin A content, 667. 

Codling moth — 

control, 157 ; Mass., 50 ; Mo., 350 ; 
N.J., 556. 

control In Colorado, Colo., 55. 

control in Grand Valley, U.S.D.A., 64. 

control in Washington, 62. 

in walnuts, life history, 856. 

notes, 749. 

studies, N.Mex., 352. 

trap, description, U.S.D.A., 55. 

Ooenzym, thermostability and differentia- 
tion from yeast vitamin, 809. 

Coenzyms and vitamin B, 866. 

Coffee — 

bean weevil, notes, 751. 
berry borer In Sumatra, 159. 
black rot. control, 448. 
bug, life history and control, 567. 
chicory, analyses, 416. 
culture In Colombia, 891. 
die-back In Uganda, 148. 
die-back, notes, 844. 
examination for substitutes, 416. 
leaf spot, P.B., 454. 
robusta, as food substitute, 755. 
wood, Identity, 848. 

GoUb lacryma /oW agrestUi^ agronomic data, 
280. 

Coke and coal ashes as fertilizers, 220. 

Cold storage — 

conditions for export fruit at Cape 
Town, 652. 

control of Insects, 853. 

CoUargol for abortion and Malta fever, 277. 
Colleges. ( See Agricultural colleges. ) 
Collembola, occurrence and distribution, 752. 
Golletotriohum — 

carthami n.comb., notes, 289. 
cireinans, notes, 145. 
eoffeanumt notes, 844. 
faloatum, notes, 46. 
gloeoBporioideef notes, 463, 653. 
UndemutfUanum, N.Y.Cornell, 648. 
Unioolufn, notes, 748. 
oVifOehaetum, notes, 447. 
spp., description, 289. 

SPP.» notes, 451, 647, 845. 
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ColloidH — 

* adsorption by, 810. 

chemistry of, treatise, 501. 
formation, monograph, 9. 
soli, origin, 809. 

Colou-aerogenes group in corn meal, 356. 

Color inheritance — 

in corn silk, N.T.Cornell, 684. 

In cotton, 31. 
in Jersey cattle, Ky., 372. 
in Karakul sheep, 270. 
in phlox, 723. 

(See aUo Pigmentation.) 

Color — 

measurement, apparatus for, 111. 
production in feathers of birds, 78. 
reactions of fungi, 724. 
standards for pH measurement, 110. 

Colorado College, notes, 195. 

Colorimetric analysis, treatise, 709. 

Colts, draft, feeding. Mo., 363. 

Colts, thoroughbred, growth, 73. 

Colza oil, production, 036. 

(Community gardens. (See Gardening.) 

('•ommunity Improvement, (ffee Kura] com 
miinltles . ) 

Commuuily organization, 789. 

Complement deviation — 

reaction for clourine diagnosis, 277. 
test for contagious pleuropneumonia, 
883. 

Complement fixation — 
and (lourine, 774. 
rate at various temperatures, 276. 
test for tuberculosis, 482. 

Vompsilura spp., parasitism by, 457. 

C<m Crete — 

abrasion test, 284. 
ball test for, U.S.D.A., 285. 
eeniral-planl-mixed. maximum haul, 
IT.S.D.A., 488, 
construction, ireatlse, 688. 
cooling, In freezing weather, 488. 
designers' manual, 85. 
disintegration in alkali soils, 85. 
effect of boiling water on, 283. 
effect of oven drying, 283. 
mixtures, excess sand in, 487. 
moisture content, effect on expansion 
and contraction, 888. 
molded and core, relation, 780. 
pavements, impact tests, U.S.D.A., 286. 
structures, methods of construction, 
686 . 

tentative specifications for, 888. 
test highway, movements in, 780. 
thermal conductivity and diffuslvlty, 
381. 

Conifers-- 

gas injury to, 128. 
heart rots, 454. 
rabbit injury to, 447. 
treatment of earth about roots for 
Japanese beetle, 251, 262. 
winter browning, 464. 


Ooi^thyrium — 

products— Continued. 
mfdoniae maZi n.var., 243. 
helleharij notes, 44. 

Connecticut — 

College, notes, 298, 699. 

State Station, notes, 394, 499. 

State Station, report, 697. 

State Station, report of director, 698. 
Stations, notes, 208, 395, 794. 

Cooking recipes, 96. 

Cooperation. (Bee Agricultural coopera* 
tion.) 

Copper — 

al^^orption by potato, 324. 
a(‘etate, conservation, 745. 
arsenic dust, value, 846. 
carbonate, fungicidal action, 846. 
content of human brain, 861. 
sulphate, effect on activity of amylases, 
707. 

sulphate for charlock eradication, 37. 
Copperas. (Bee Iron sulphate.) 

Copra — 

exports, Guam, 784. 
meal, composition, 803. 
production, 636. 

Corn — 

amino acid content, 604. 
and gluten feed, .analyses, 871. 
and oats, feeding value. 111,, 678. 
and soy beans, hogging down, Mo., 364. 
aphis, notes, Guam, 748. 
as affected by borax, 123 ; Conn.Stafe, 
322. 

bags, loading in freight cars, 586. 
barium in, Colo., 29. 
bollworm, control. Mo., 350. 
borer, European, Guam, 748. 
borer, European, in Canada, 51, 247. 
borer, European, parasite of, 57. 
borer, European, quarantine regula* 
tions, Ohio, 750. 

borer, native, life history, Iowa, 349. 
bran, analyses, Tex., 675. 
breeding experiments, Guam, 726 ; 
S.C.. 725. 

broken ear v, shelled for steers, Ky., 
367. 

brown-husked type, identification of 
pigments, 125. 
canned, bacteria] fiora, 859. 
canned standards for, 1 5. 
canning studies, U.S.D.A., 664. 
chop, analyses, Tex., 675. 
cost of production, 590 ; Mo., 387. 
cost of production in Africa, 89. 
cultivation experiments, Kans., 435 ; 
Ky., 882. 

culture among Indians of Southwest, 
582. 

culture experiment station, 832. 
culture experiments, 131, 436, 684. 
culture on peat soli, 216. 
disease survey in India, 544. 
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Corn — Continued. 

diseases affecting gemination, DeL, 040. 

ear, black mold, control, Tex., 348. 

ear characters, Mo., 882. 

early variety in Canada, 188. 

effect on following crop, TI,S.D,A., 180. 

feed meal, analyses, Mich., 108. 

fertiliser experiments, 181, 684, 817; 

Hass., 19; Mich., 618. 
germination and growth, effect of seed- 
ing date. U.S.D.A., 682. 
gluten feed, analyses. Can., 108 ; Mick., 
168 ; N.H., 675 ; Tex., 676. 
gluten feed, feeding value, Iowa, 868. 
green manuring experiments, N. J., 514. 
growth In Egypt, 489. 

Guam, yields, Hawaii, 688. 

Improvement by selection, 880. 
increased production, Hawaii, 633. 
Industry in Antigua, 226. 

Inheritance of ramose inflorescence, 
U,S.D.A., 229. 

inheritance of silk color, N.Y.Cornell, 
634. 

Irrigation experiments, 634. 

leaf aphis, method of study, 246. 

leaf folder, Guam, 748. 

liming experiments, Md., 821. 

lithium In, Colo., 29. 

meal, analyses, Can., 167 ; Tex., 675. 

meal flora, 856. 

mosaic, studies, 844. 

new and old, nutritive value, 167. 

nutritive deficiencies, for chicks, 171. 

oil, production, 636. 

on alfalfa sod, fertilizer experiments. 
NJ., 530. 

original Iowa, 532. 
planting dates, R.I., 228. 
prehistoric and later use, 466. 
purple sheath spot, 748. 

Rhizopus Infection in germinator, 846. 
root and stalk rot, N.J., 547. 
root aphis, studies, 6.C., 747. 
root rot, 543 ; Del., 289 ; Kans., 448. 
root rot, acldlty-infectlon curve, Mo., 
844. 

root rot, studies, Iowa, 842; Ky., 846. 
roots, growth in sterile media, Mo., 
828. 

rotation experiments* 819. 
seed* discoloration, relation to disease, 
Iowa, 842. 

seed, home-grown, value, N.J., 680. 
seed, internal fungi, 547. 
seed, selecting, 882. 
seed, yellow, vitamin A content, 857. 
seeding experiments, Guam, 726 ; N.H., 
328 ; Tenn.. 133 ; Tex., 828. 
seeds, mutilated, effects, tJ.S.D.A., 827 
selection and breeding, Del., 628. 

Shelled, respiration, Minn., $28. 
silage. (See Silage.) 
smut, control, 648. 
smut, notes, Kans., 448. 

^ {See also Smut and Cereal smut.) 


Corn-^ontiniied. , 

soy beans planted with, teste, Iowa. 
826, 

sterilization, 754. 
strontium in, CPlo., 29. 
structure and function, correlation, 
Mo., 831. 

supplements for pigs, comparison, U.8. 
D.A., 767. 

sweet (gee Sweet com.) 
utilization by fowls, 178. 
o. barley, feeding value, 271. 
varieties, Mich., 683. 
varieties, yields and prollflcness. Miss., 
729. 

variety tests, 181, 684; Guam, 726; 
Kans., 486 ; Mont, 827 ; N.H., 828 ; 
8.C.. 726. 

vitamin A content, 857. 
yield, relation to weather in Argen- 
tina, U.S.D.A., 619. 
yields, Mo., 826. 
yields in New Jersey, 226. 

Corncob— 

and husk, ground, analyses, Tex., 675. 
sirup, fermentation, 268. 

Corncobs — 

acetone production from, 208. 
alcohol production from, 208. 
furfural production from, 710. 
volatile acids production from, 208. 
Cornell University, notes, 197, 299, 700. 
Cornstalk borer, larger, studies, Va., 155. 
Corpora lutea, appearance In ovaries of 
cattle and swine, 266. 

Corrosive sublimate and formaldehyde, com- 
parison, Iowa, 842. 

Cortioium — 

ftalmonioolor, distribution, 652. 
salmonioolor, notes, 44. 
vaffum, notes, 147, 847. 
voffum on sugar beets, 450. 
vagum 9oXmi, notes, 847. 

Coryneum foUicolum, notes, 242. 

CoBmopoUtes sordidua — 
in Fiji, 245. 
studies, 761. 

Cost of production, 690; Miss., 690; N.J., 
690. 

Cost of production, methods of study, U.S. 
D.A., 291, 

(gee aUo «peoiflo crops.) 

Cotton — 

angular leaf spot, control, B.C>> 741. 
antbracnose, S.C., 741. 
as honey plant, 160. 
bacterial spot, 644. 

Belt, farm life and land tenure, 189. 
boll rot, notes, 847. 
boll weevil, dispersion, U.S.D.A., 751. 
boll weevil, studies, S.C., 747. 
boll weevil, summary, 558. 
bollworm, control, Va.Truck, 886. 
bollworm, pink, economic harm from, 
658. 

bollwom, pink, in West Indies, 56. 
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Cotton — continued. 

• boUworm, pink, surnmory, r>68. 

botanical research in Ejfypt, suramary, 
280. 

breeding experiments, 226 ; S.C , 725. 
Bundelkhand improvement, 833. 
cake feeding value, 678. 

Conference, World, report, 729. 
cost of production, 590. 
culture along the Nile. 495. 
culture experiments, 227, 436, 437, 034. 
culture in Argentina, 635. 
culture In Brazil, 229. 
culture in French colonle.s, 532. 
disease, new, S.C., 741 
disease survey in India, “5<I4. 
diseases, notes, 845. 
du<*k, waterproofing, 187. 
dusting expeiiinents, .5S. 
experiment stations. Chinese, 1.33 
experiments in Africa, 227. 
fertilizer experiments, 227. 437. 034; 
S.C., 717. 

flbers, te< hnological qualities and class- 
ing, 635. 

flve-loek bolls in, 833. 
ginneries, accounting system. \ . 

291. 

grades, manufacturing tests, !’ S I> . 
133. 

Improveinenl by sc lcctton, 8‘10. 
industry in Antigua, 226 
inheritance of corolla colcu*. 31 
insect.s in South Africa, 6.36 
Irrigation expoj imcoUs, 436, <13 1. 
law, Egyptian, 32. 
lime requiremcMits, R.I., 233. 

Meade, F.S.D..A., 833. 

Pilion, description, 230. 

I’inia, polIinatioTj, 31. 
planting rate, Tex., 320. 
plants, joung, mineral nulilMon, 620. 
Iiroductlori and distribution, 635. 
production, improvements. TT S D.A., 
430. 

product ion in British Empire. 301. 
production in China, 32. 
production in Nyasaland, handbook, 
227. 

ratooning experiments, 832. 
reginned and cleaned, 635. 
root aphis, life history and habits, 
S.C., 747. 

root rot, control, Tex., 343. 
rotation experiments, 437. 

Sea Island, fertilizer experiments, 31. 
seed and products, transactions in, 
rules, 82. 

seed distribution in 1921, U.s^.D.A., 834. 
seed, home-grown, value. Mis. , 532. 
seed in relation to community produc- 
tion, U.S.D.A., 229. 

(8ee #1*0 Cottonseed.) 

Boreshln, notes, 846. 
spraying experiments, 82. 
thrlps, studies, 559. 


Cotton— -Continued. 

time of applying potash, 8.C., 725. 
varieties In Argentina, 685. 
variety tests, 227, 436, 437, 634 ; Guam, 
726 ; S.C., 725 ; Tex., 329. 
wild, new species, 81. 
wilt in Egypt, 847. 

Cettonseed — 

cake, analyses, Tex., 676. 

cold pressed, analyses, Tex., 675. 

feed, analyses, 871 ; Mich , 168 ; Tex., 

675. 

meal, amino acid content, 504, 505. 
meal, analyses, 871 ; Mich., 168 ; N.H„ 
^676 ; Tex., 675. 

meal and silage, feeding value, Tenn., 
169. 

meal, effect oj» (‘gg production. Mo., 370. 
meal, feeding value, Ind., 477 ; Tex., 
36.5, Wyo., 670. 
m<‘al iJiJury, causes, 281. 
meal, protcinsof, .505. 
mixing, F.S.D.A., 834 
oil, pnulucf ion, 636. 

(’ottoiiwood for lurnticr production, Iowa, 
311 

Cotyledons, food rehcrvein, 321. 

Country W'M kly iii New York State, 89. 
t’ountry. (aS’cc obso Rural ) 

C<mnty agent work in Northern and West- 
ern States. U.S DA, 94 
C<»w manure, nitrlfiention, stinlles, 714. 
(’owpea hay, nit rifia bilily, 536 
('owpc.ns - 

as cov(T crop, Cuam, 726. 
as cover < rop for p(*achos, effect, 444. 
us grei n manure, 320. 
improvcuhoit by selection, 830. 
liming expel iment«, 426. 
nitiiticalion in South African soil, 615. 
storage (‘xperiments, 220 
vari(*ty test.s, ilawall, 633. 

( ’ows — 

aiUaucod-iegistry test^, preliminary 
milking In, 879. 

ho<ly secretions in relation to milk pro- 
duction, Ky,, 373. 
carbfAn dioxid capacity, 74. 
cellulose fermentation in rumen, 09, 70 
digestion t'Xperiments, Mass.. 476. 
escutcheons in relation to milk produc 
tion, Ky., 373. 

feeding experiments, 678; Calif., 676; 
Hawaii, 679; Kans., 478; U.S.D.A., 

676. 

feeding for advanced -registry test, 273. 
heavy feeding, value, 111., 677. 
milk production. (See Milk produc- 
tion,) 

pasturing experiments, Kans., 478; 
U.S.D.A.,773. 

premature birth in, Mass., 81 . 
pure bred, testing in New South Wales. 
771. 

pure bred, value, Wash., 498. 

range, feeding experiments, N.Mei., 366 
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Cows — ContiDUod. 

records. {Fiee Dairy herd records. ) 
silage as hay substitute for, 872. 

(See also Calves, Cattle, and Heifers.) 
Crab apples, organic acids of, 808. 

Oramhus — 

Tiaptiellus on lawns, 650. 
hortuellus, parasites of, Mass., 52. 
Cranberries — 

culture, effect of cloudiness on bog 
water, 682. 

fertilizer experiments, N.J., 640. 
Cranberry insects, Mass., 62 ; N .1., 667. 

Crane fly — 

biology and phylogeny, N.y.CorncIl, 57. 
life history, 460. 

Crayferine, nltrlfiablllty, 616 
Cream — 

chemistry of, 276. 
pasteurization, 174. 
testing, Calif., 678. 

Creameries, cooperative, ine(hod*J of control 
772, 

Creamery, Grove City, 879. 

Creatln, arginln and c>stln as prc'cnrsors, 65. 
Creatin In muscle extracts, 504. 

Creatlnln in muscle extracts, 504. 

Creatinuria — 

of man, diet, and sex as factor-s, 757 
studies, 65. 

Crcpis — 

capilloHSf Inbreeding and crossbreed* 
ingln, 223. 

spp., interspecific hybrids in, 228, 721. 
Cresol, determination, 14. 

Cresolfl and substances for cresol soaps, 374 
Cress seedlings, growth In wind, 827. 

Cricket — 

black horned tree, notes, 60. 
repellents, 667 

Crickets, sarcophagld parasite of, 468. 
Cronortium ribicola, (See White pine blis- 
ter rust. ) 

Crop — 

development and production studies, 
28. 

production, manure i?, fertilizers, 628. 
production, treatise, 29. 

Protection Institute, fellowships, 699. 
reports, D.S.D.A., 198, 293, 596, 789. 
rotations. (See Rotation of crops.) 
Crops — 

and tillage, textbook. 696. 
as affected by sulphur, 428. 
in Wisconsin, cost of production, 889. 
quality, relation to soil fertility, 628. 
self-fertilized, genetic basis for Im- 
provement, 487. 
time to sell, Mlcb., 69$. 

(See also Field crops, an(f speoiflo 
crops.) 

Crowngall on rubber tree, behavior, 49. 
Crude fiber. (See Cellulose.) 

Cryptocleptes n. g„ description, Miss., 461. 
Cryptococci in digestive tube of lymphan- 
gltlc bOTse, 88, 


Oryptomeria japondoa, darkening of heart- , 
wood, 644. 

Oi'vptotermes hrevis, notes, 659. 

OrystopuB hUH on sugar beets, 460, 

Cubeb substitutes, 765. 

Cucumber — 

beetles, parasite of, 461. 
beetles, western, control, 856. 
fruit spot, 449. 
gnmuK.sIs, 644. 
leaf spot, 447. 

Sclerotlum disease, 648. 
seed, relation of age to productivity, 
640. 

wilt, 447. 

Cucumbers, forcing with neon light, 640. 
Cucurbit diseases, Del., 646. 

Culeof — 

acgypti, notes, 661. 
quinquefasdatus, notes, P.R., 167. 
Cultivators, motor, In Bhirope, 890. 

Culture media — 

acidity, determination by Fuller’s scale, 
724. 

l)uff<‘r Index, pH and titration deter- 
minations, 708. 

change in pH during heating, 413. 
sterile, device for growing large plants 
in, 124. 

titration, Mich., 413. 
use in characterizing Actlnomycetes, 
N.Y.State, 317. 

with wide pH range, N.C., 740. 

Cupreasus seedlings, dylng-off disease. 64 1. 

** Cupu ” seeds, analyses, 108. 

Curly dwarf. Can., 146. 

Currant — 

anthracnose, control, 844. 
aphis, red, production of winged forms, 
164. 

diseases, 243, 646. 
rust, notes, 844. 

shoots, hardiness, relation to pento- 
san content, 443. 
sunburn, notes, 447, 

Currants — 

black, df tectlng reversion, 39. 
breeding experiments, 89. 
insects affecting. 243. 
storage studies, 838. 

Cuscuta epiUnum on flax, 743. 

Cuscuta, parasitism by, 348. 

Ciiterebra larvae from cats, 686. 

Cutln and suberln In plants, 631. 

Cut-over lands In Michigan, classification, 
42. 

Cutworm — 

army, control, 163. 
pale western, control, 158. 
pale western, parasites of, 247. 
pale western, summary, 852. 
variegated, life history, 660. 

Cutworms on rice, 458. 

Cyan amid In fertilizers, 717. 

Cyanld for gopher cont»’ol, 466. 

< See also Hydroc: 4o acid. ) 
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Vylas formicarius. (See Sweel potato woe- 

vll.) 

ayllene — 

caryae, summary, N.Y.Coruoll, 240. 
rohiniae, relation to Rolidngo spories^ 
Ky., 67. 

picta. { See Hickory boror. ) 
Cymatophora mlphurca on cranberry, Mass. 
62. 

('ynipidao, parasitic, descriptions of 
types, 58. 

Cystin, effect on starch hydrolysis, 708. 
Cytology, treatise, 823. 

OytoHpora — 

hatata, notes, 551. 
chrysosperma in Northwest, 860. 
Daffodil, new, production in marine climate, 
720. 

Dahlias, variety testa, 839. 

Dairy — 

buildings, relation to sanitation, 174. 
chenaistry, treatise, 113. 

Congress, World’s, 400. 
cows. {Sec Cows ) 
farm inspection, 174. 
fiirm survey In British Columbia. 00, 
079. 

farming, effect of milk recording so 
defies, 679. 

feeds, analyses, Mich., 168. 
herd reeords, 878. 
herds, testing, 771. 

houses, plans and C(tn.s1 ruction, D.S. 
D.A., 288. 

laboratory exercises, 295. 
plants, milk control In, 76. 
products, biological changes In, de- 
termination, Mich., 479. 
products, examination, methods, 113. 
prruliicts, lime determination in, 680, 
710. 

sires. {See Bulls and Sires.) 
statistics, availability and usefulness, 
177, 

Dairying — 

cooperative, in Missouri, 292. 
in China. 673. 
in New Hampshire, 273. 
treatise, 73. 

(See also Creameries, Milk, etc,) 

Dams and levees, hydraulic fill, 779. 

Dates, insects affecting, 668. 

Dates, propagation from seeds, 235. 
Daturas, Inheritance In, 480. 

Deficiency diseases. (See Diet.) 
Dehydraters, types in California, Calif., 509. 
l>ehydratlon. (See Drying.) 

Delaware Station — 
notes, 106. 

report of director, 608. 

Delpham saocharivora, notes, 668. 
Dematium pullulane^ notes, 664. 
Dendrograph, study and use, 24. 

Denmark, a cooperative commonwealth, 
treatise, 292. 


Department of Agriculture.' (See United 
States Department of Agriculture.) 
Deraeocapsus, new genus, erection, Minn., 
854. 

Deraeocorls, North American species, keys, 
Minn., 854. 

Dermaeentor venuetus, control, 59, 655. 
Desert — 

plants, transpiration change's in, 26. 
valley, vegetation, 26. 
watering places in California, routes to. 
380. 

Destnocerus spp., notes, 856. 
Dewberry-raspberry hyi)rid, T(‘x., 335. 
Dcxtiin, determination, 506. 

Dextrose, determination, table for, 606. 
Diabetic diets, vegetables in, 570. 

Diahrotica spp., parasite of, 461 . 

Diagnostic methods, treatise, 880. 

Diallcl crossings with trout, analysis of re- 
sults, 268. 

IHaph cram era femorata. (See Walking- 
stick. 

Diapreprn ahhreriatue on sugar cane, 534. 
Diarrhea — 

bacillary white, control, N..7 , 584. 
bacillary white, of fowls, Mich., 684. 
white, in calves, 682. 

Diatraea zeac<tlvlla, studies, Va., 165, 
Dichlorocrcsol, effect on plants, 544. 
Dictyocaulu'i filaria eggs, studios, 59. 
Divtyophoi a phalloidea, notes, 45. 
Dicyandiamid, effect on plant growth, 625. 
Dicyclus fuecieornie, parasitism by, 158. 
DicymoJomia jaUanaliSt studies, N.Y Cornell, 
465. 

Diet— 

.•icceasory factors. ( See Vitamins.) 
choi<’e by rats and mice, 758 
deficient, cause of sterility, 261, 
deficiency disease, 359. 809. 
deficiency disease, deficit In animal tis- 
sues, 761. 

deficiency diseases in labrador, 63. 

(See aUo Beriberi, Pellagra, Poly- 
neuritis, Rickets, and Scurvy.) 
effect on intestinal flora, 666. 

In university boarding halls, 662. 
minerals in, importance, 259. 
of Australian.s. 563. 
of children. ( See Children. ) 
of infants. (See Infants.) 
relation to climatic conditions, 561. 
rOle ill creatinuria of man. 757. 
vitamin-rich, effect on backward chil- 
dren, 868. 

(See also Pood and Nutrition.) 

Dietary in Kansas institutions, 468. 
Dietetics — 

and public health, 862. 
teaching to student nurses, 697. 
Dietitians — 

in Illinois institutions, duties, 260. 
professional training, 696, 697. 

Diffusion rate, effect on concentration of 
electrolyte, 126. 
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JHplococous sp.l noto8, 777. 

Diplodia — 

oaoaoioola, notes, 647. 
eeae on eoni, 647 ; Del., 280. 

Diptera — 

anatomical studies, N.Y.Cornell, 469. 
new species, 57, 

Dipterocarps, Philippine, fiber Btiidies, 446. 
Diseases — 

deficiency, (f^cc Diet deficiency dls* 

eases.) 

of animals. (Kco Animal diseases, and 
Hpemfio disea^scs.) 

of plants. (See Plant diseases, and 
eped/lo hoat plants.) i 

Dishes as carriers of tuberch* bacilli, 361. 
Disinfectants, bactericidal properties, test- 
ing, 374. 

Disinfection and sterilization, troutise, 310. 
Distillation- 

apparatus, 111 . 
fractional, receiver for, 414 
of waste wt'b'terii yellow pine, U S.D.A., 
312. 

Distillers’ diied grains, analyse'^, Micb., 16^. 
Dlstol, anthelmintic value, 684. 

Ditch design and prevention of silt dei>osit, 
778. 

Ditches, drainage and irrigation. (See 
Dr.alnag<' and Irrigation.) 

DJoli bras, agronomic data, 230. 

Dociosiaurus niarorcanus, notes, 851. 

Dock, curly, as host of leaf hopper, Iowa, 349 
Dodder gal) weevil, notes, 661. 

Dog anatomy and physiology, atlas, 778. 
Dogs — 

diseases of, tj*eatl.se, 276. 
feeding experiments, 68, 
hookworms In, treatment, 686. 

Domestic science. Home economics ) 

Doryctes radiatus, parasitism by, 260. 
Doughnuts of low fat absorption, making, 
259. 

Douglas fir — 

aphis in England, 63, 

in semlarld regions, distribution, 446. 

of British Columbia, 236. 

PhomopHs pseudoUugae on, 244. 
strength, effect of moisture, 779. 
Dourlne — 

and compl<*ment fixation, 774. 
diagnosis, 277, 774. 
in Canada, 485. 

Doves, physiology of reproduction, 267. 
Drain gauges, Cralbstone, 811. 

Drainage — 

districts, financing, 98. 
in relation to malaria control, 460. 
laws of Minnesota, 487. 
measurement, 811. 
papers on, 881. 

pump, of marsh land, Wis., 185. 
subgrade, tests, XJ.S.D.A., 187. 

Draintile — 

flow of water In, 778. 

jPtrr acid peat, Wls., 186. 


Draintile — Continued, 
standards, 285. 

testing, standard methods, 283. 
Dressmaking, paper dress form for, D.S. 

D.A., 792. 

Dried blood — 

availability as affected by soil, N.J.. 
519. 

effect on availability of rock phosphate. 
Ohio. 429. 

effect on soil reaction, 211. 
nitrifiabllity, 616. 

Drosophila mclanogaster — 
duration of life, 661. 

(‘ggs as affect('d by X-rays, 673. 
Drought — 

of 1921 at Kew, 712. 

periods and climatic cycles, 209. 

Drug and aromatic plant production, 41. 
Drugs — 

crude, drying, U.S.D.A., 208. 
examination under pure food law, 60, 
Dry farming — 

experiments, TJ.R.D.A., 724. 
ex penmen tK in Africa, 227. 
exiK'rimcnts In Egypt, 816. 
tillage t'Xperlnieiits, Wash., 216. 
iMying, symposium on, 11. 

Ducks — 

digestion and nitrogen -balance trials 

iln. 

lespiration calorimeter experiments. 
172. 

Dubai, vitamin content, 667. 

Durra diHcase survey in India, 544. 

Dust, copper-arseiiie, value, 840. 

J>u.sl in.seetieides in (i^ulifornia, 862. 

Dusting — 

for fruit diseases and pests, 448. 
machine, experiments, 864. 
r. spraying, 52, 845. 

(>SV'C also Spraying and specific plants.) 
Dyes, tt'St.s of plants for, 227. 

Dynamometers — 

for tractors, 491. 
hydraulic and spring, 685. 
rotation, description, 890. 
l>y.s<*iitery — 

bacilli, viability in excrement, 588. 
chronic bacterial. (See Johne's dis- 
ease. ) 

Ear tick, spinose, suppression, 661. 
Echinococcosis, serum diagnosis, 276. 
Echinodontium tinctorium on blazed trees, 
161. 

Ecology — 

of Big Stone and lAke Traverse region, 

222 . 

of Santa Lucia Mountains, 26. 
of strand vegetation, 27. 

Economic conditions in Philippines, treatise, 
895. 

Economics, rural. ( See Rural economics. ) 

Economy, national, principles, treatise, 690. 
Eddoes, variety tests, 226. 

Education, agricultural. (See Agricultural 
education.) 
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Education, vocational. Vocational ed- 

ucation.) 

Eg#? — 

powder, composition, 204. 
production — 

as affected by artificial light, 078, 
876; N.J., 574: N.Mex , :i70. 
as affeefed by feed, 770; Jowa, 
303 ; Mo., 370. 
coHls, N..T., 574. 
geiiefics of, 870. 
predicting, 675. 
relation to keel bone, 770 
value of animal protein lo?', Ky , 
875. 

(See also Hons, laying.) 
protein in human milk. 504. 

.sliells, thin, causcH. 207. 
yolk formation, 173. 

Egg-laying — 

contest, Wash , 478, 

contest in Ireland, 73. 

contest in New South Wales, 273. 

coiite.st, value to poultry iiulusliv, 770 

contests, N.J., 877. 

ICggplant — 

di.Monao, Mass., 43 
sun-dried, vitamin content, 360 
wilt, notes, 43, 844. 

Eggplants, hardening process in, Mo, 827 
Eggs — 

air cell in, moa ^L^rcnlcnls, N .7., 574 
candling, Mont., 273. 
j'oinposltlon, efteet ol calcUini, 870 
dried, bacteriological analyses, Mich., 
466. 

establishing tjpe and size. 870. 
liatcbabilily and cliick mortality. 7(50. 
in incubators, turning experiments. 
N.J., 574. 

incubation period, vanation in, <!nam, 
764. 

premature, m(‘tlu»d of obtaining, 700 
pr<\s«*rvatjon, 877. 

pnalucing, handling, and pac king, N .1., 
273. 

vitamin content relation to f4'ed. Kalis.. 
478. 

Kimcria pfeifferi in pigeons, S86. 

Electric motors, fees and tests, 40 J. 
Electricity, effect on plant growth, Ky., 
830. 

Electrolytes, concentration, effect on dif- 
fusion rate of water, 126. 

Elevators, pueumatie, theory and pracilce, 
689. 

Elm destrui'tion by poison gas<\s, 829. 
Embaphion muricatum, biology, 364. 
Empoasca mali. (See Apple leaf hopper. ) 
Etnpum museae, overwintering, 51. 

Enoclia farinosu, seasonal changes in tnins- 
plratlon, 26. 

Encephalitis lethargiea and botulism, dif- 
ferential diagnosis, 262. 


Endocarditis, relation to blackleg, 481. 
Endocrine glands, effect on Iwdy develop- 
ment, 72. 

Endomyecs ecrn«?f«, digestibility and use, 68. 
Energy — 

expenditure of laborers, 571, 572. 
metabolism, law of surface area in, 755. 
Engineering — 

agricultural. (See Agricultural engi- 
neering.) 

con.strnetion, cost keeping and manage- 
ment. 88S. 

cost accounting, treatise, 486. 

^nulerials, physical properties, 088. 
rural, applied lo colonies, 880 
structural drafting and design, 888. 
Engines — 

internal combu.stion, for farm light and 
power plant, 801 . 

1 intemal-coinbustlon, laboratory manual, 
890. 

tractor. (See Tractor engines.) 
Enteritis, chronic. (Sec Johne's dlsea.se.) 
EnttTohepatiti.s, infection.-’. (See Black 
I head. \ 

I Entomological investigation, metbod.s, 51. 

I Entomology. Insects.) 

Ent4)inoplilht)ra(eae. iiisec 1 enemies, 51. 
i Enfomosporhitn laacMZafMm, notes, 543, 

’ Entoloma ranun< w/i, notes, 44. 
i Enzyins — 

av-tjvilles In duodenum, estimating, 708. 

, chemistry of, 0 

, icaclions in pencil, Del., 028. 

EpeliH trunvataria faTnuii on cranberry, 
! M:is.s., 52. 

hphydra biology, X.Y Cornell, 751. 

j Epicauia spp . notes, TT.H.D.A., 158. 
Kpltiephrin for purpura liemorrhagica, 686. 
Ejnphyte.s, di.stributioii on free trunks in 
, Java, 720. 

I Epit heliosis, contagious, N..1 , 583. 

Ergi.t, studies, 546. 
i {See also spwAfie host plants.) 

I I3rineosiuus n.g., description, Miss., 401. 

I IWysiphe , — 

j cotnmunis^ not(‘H, 451. . 

j pra»/rrt hi »«, notes, 239. 

. poJygoni, note's. 845. 

Essential oiI.s. (-8'cc Oils, e.ssential.) 

■ Ethnna macclhusiclla. life history, 856 
j Ethyl and uu thyl alcohol, determination. 

I 505. 

Eubrachymvra (Irhihs, notes, 59 
Piucalyptus — 

injury from high temperatures, 440. 
new specK'S, descTiptlons, 737. 

Euha rclutinana, notes, 749. 

Euproctis chrysorrhota. (See Brown-tall 
moth.) 

EvtctUx tenella, (See Beet leafhopper.) 
Euthnps helianthif note.s, 853. 

Euthyrrhinus meditahundus, life hislor.\. 
2.54. 

Evaporation observations, U.g.D.A,, 618. 
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Evolution — 

and mutations, S24. 
of plants, 624. 
studies, 673. 

Ewes, brooding — 

feeding experiments, Mont., 364. 
wintering, 72. 

Ewes, production of twins, factor affecting. 
D.S.D.A., 170. 

{See also Sheep.) 

Exanthema, coital, and horse pox, 778. 
Excavating machinery, 381. 

EseoascuB dcfortnam, notes, 348, 453, 644. 
Experiment Station — 
at Cuba, 96. 

for corn culture in Italy, 832. 
of Yoiinc, 294. 

Record, notes, 199. 

Experiment stations — 

home economics at, editorial, 601 . 
list of projects, U.S.D.A., 297. 
publications and projects, 404, 
specialization and correlation of work, 
106. 

work and expenditures, U.8.D.A., 598. 
work, duplication in, 401. 

{See also Alabama, Arizona, etc.) 
Exjplosives — 

nitrogenous, potassic fertilizers from, 
626. 

use in blasting stumps, U.8.D.A., 86. 
Export packing, treatise, 383. 

Extension work. {See Agricultural exten 
slon.) 

Fallowing experiments, Mont., 830 ; U.S. 

D.A., 130. 

Family — 

budget systems, 96. 

life on moderate income, treatise, 792, 
Fannia oanioularia^ biology of, 61. 

Farcy. {See Glanders.) 

Farm — 

accounting, cooperation in, 493. 
accounting, Institutions for, 691. 
animals, feeding, treatise, 70. 

(See also Live stock and Animals.) 
buildings, developments in, 99. 
bureau movement, treatise, 386. 
business in Quebec, Can., 893. 
community in New York, national in- 
fluence of, U.S.D.A., 886. 
credit. {See Agricultural credit.) 
development studies, Minn., 493. 
economics, research, 783. 
economics, State program, 783. 
equipment costs. Mo., 387. 
forestry, 42. 
homes, survey, 696. 

Implements, draft and operation cost, 
Mo., 385. 

labor, ( See Agricultural labor. ) 
laud, gift to British Government, 398. 
life in Cotton Belt, 189. 
loan association, national, directions 
for forming, 90. 

Iqnis, short-time, D.S.D.A., 786. 


Farm — Continued. 

machinery. (See Agricultural machln. 
ery.) 

management, 389. 

management, normal institute in Bel- 
gium, 194. 

management, research, 783. 
management. State programs, 389, 788. 
management, studies, N.J,, 690. 
management, textbook, 693. 
mortgage loans, XJ.S.D.A., 786. 
organization and practice, changes In, 
892. 

organization, methods of study, U.S. 
I). A .,291. 

ownership in United States, 893. 
power and lighting, handbook, 891. 
power, cost and utilization, U S.D.A., 
383. 

products. (See Agricultural prod- 
ucts.) 

Niinitation, 99. 
tenancy In 1920, 893. 

{See also Land tenancy and Land 
tenure.) 

timbei. measuring and marketing, 
U.S.D.A.. 237. 

Farmers — 

financing, 192. 

place in the c ommonwealth, 91. 
Farmers" — 

library, book list for, 111., 697. 
problems, 387. 
purchasing power, 90. 
winter school. Wash., 297. 

Farming — 

costs, determination, tr<*a1ise, 493, 
dairy. (See, Dairy farming.) 
in Corn Belt, 784. 
textbook, 696. 

(See also Agriculture.) 

Farms — 

and ranches, Government, homestead- 
lug, 91. 

animal power on, 99. 
purchasing, initial payment required, 
388. 

Fat— 

chemistry, progress, 613. 
excess, effect on growth of tadpoles, 
665. 

in diet, dispensibility, 665. 
necrosis in cattle, 683. 
transport In animal body, 861. 

Fat-free diets, metabolism experiments, 266. 
Fatigue, chemical factors in, 475. 

Fats — 

animal, factors affecting composition, 
Kans., 476. 

animal, international trade, 676. 
chemotherapeutic studies, 679. 
digestibility, 768. 
extraction from leather, 114. 
factors affecting composition, Sans.. 
476. 

lodin number, determination, 709. 
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Fata — Continued. 

meltlnip point determination, 18. 
nutritive value in relation to vitamin 
A content, 206. 
shortening value, 208. 
vitamin A content, relation to yellow 
pigments, 61. 

{Bee al 80 Oils.) 

Fat'Boluble A. (Bee Vitamin A.) 

Fatty acids, melting point determination, 
18. 

Fauna of British Indio, treatise, 401. 
Feathers, causes of whitenes.s In, 204. 

Feces — 

calcium determination in, 417 
floral content, of infants, 571. 
magnesium determination in, 417. 
potassium determination in, 117 
sodium determination in, 417. 

Federal fjirm loan system, tr*‘atise, 38K. 

Feed mixtures, quantitative aiiulysi.s, 71. 
Feeciing — 

and calculatiou of rations, iJiineiplo;, 
696. 

experiments, financliil plnises, 111., 3(»r» 
(Bee aUo Cows, Pigs, etc ) 
science of nutrition as guide, 871. 
Feeding stuffs — 

amino acids in, .‘504. 
analyses. Can., 167; Mich., 108; Tex.. 
67.5. 

analyses in Flori<ia, 871. 
composition and classification, 70 
inspection, Vt., 572. 

In.spection and analysi’s, Ky.. 572 ; Me , 
572 ; N.II , 074. 
money value, calculation, 70, 
selection, 70. 

with cellulose evaluation and digesti- 
bility, 08. 

Fen soils, claying, 216. 

Fence posts, treatment, 383 ; Iowa, 3S.H. 
Fences, farm, construction, 491 . 

Ferments. ( Bee ICnzyms. ) 
b'ern — 

leaf scorch, 647. 
weevil, notes, 58. 

Ferrous oxid, effect on wheat, 717. 

Ferrous sulphate treatment of soil, 8l2. 

(Bee also Iron.) 

Fertilizer — 

experiments, 818 ; N.n., 318; U 8.1).A . 
130. 

experiments on grasslands and pas- 
tures, 131. 

(Bee also spvoial otops.) 

Industry, effect of railway rates, 522. 
industry, relation to oxijeriraent sta- 
tions, 522. 

laws of Georgia, 522. 
requirements of soils. ( Bee Soils. ) 
spreaders, lime nitrogen, tests, 188. 
Fertilizers — 

analyses in Georgia, 622. 
cyanamid In, 717. 

effect on composition of cherries, 786. 
efficiency of, R.I., 217. 


Fertilizers — Continued, 
functions and uses, 19. 
higher analysis formulas, 622. 
inspection and analyses, Conn. State, 
522; Ky., 322; R.I., 221 ; S.C., 124 ; 
Tex., 124 ; Vt., 622. 

inspection and analyses in Florida, 430. 
iii.spcction and analyses in Porto Rico, 
823. 

law of physiological relation in, .318. 
manufacture, treatise, 618. 
manufacturers, directories, 430. 
new, 124. 

•ilrogenous. (Bee Nitrogenous fertl- 

organic, production of carbon dloxid In 
Vioils by, 321. 

phosphatic. (8’ec Phosphates.) 
physiological values in, 318. 
potash. (>S’ec Potash.) 
registered brands, 24 
u.'sc, 424. 

UM‘ in South Australia, 20. 
r. manure for crops, 623. 
yearbook, 430. 

Keterita, yields, Mo , 326 
Fil)er — 

crudt' ( 8 ’<t Cellulose.) 
plants ol Swe<ien, 532. 
plants, tests, 227. 

IMbers — 

animal, iis<h 1 In lexUles, 770. 
delei minution of flexibility. 230. 
of Philippine dipti'rocarps, 445. 

(Bee also Hemp.) 

Field crop.H — 

cooperative expt‘riuients in Ontario, 
226. 

laboi and material requirements, U.S. 
DA., 493. 

nomenclature of varieties, 129. 
work — 

at Reading, 131. 

In Antigua, 226. 
in British Guiana, 727. 
in Denmark, 436. 
in England, 726. 

in India, 131, 227, 430, 631, 684, 
727, 881. 

in Mesopotamia, 436. 
in Montserrat, 131. 

In Nigeria, 437. 
in Scotland, 227. 
in Uganda, 684. 

in Union of South Africa, 227. 

In West Indies, 226. 

(Bee also Crops, Forage crops, Root 
crops, etc.) 

Field experiments, standardization, 829. 
Pig — 

branch disease, studies, 48. 
insects, studies, 62. 

Figs — 

llparid moth affecting, 660. 

Smyrna, culture in America, 444. 
studies in India, 640. ^ 

Filberts, pollination, 340. 
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Filter paper, effect on permanganate-ox- 
alate titrations. 806. 

Filters— 

membrane, for chemical analyses, 614. 
sand, adsorption In, 892. 

Filtration symposium, papers, 618. 

Fir trees, spacing experiments, 236. 

Fire — 

blight, bacteriological history, 451. 
blight distributors, 848. 
cause of mutation in plants, 27. 
Fireplaces, construction, U.S.D.A., 886. 
Fires, forest. (See Forest fires.) 

Firewood. {See Wood, fuel.) f 

Fish— 

brine freezing, 466. 
canning, 064. 

canning In England, methods, 406. 
control, 460. 

cultur<^s, fundamentals, treatise, 720. 
culture on the farm, 73. 
liver oils, vitamin A In, 667. 
meal, feeding value, 873. 

Paclflc Coast, chemical studj’, 466. 
preservation In chilled brine, 604. 
viviparous, inheritance in, 268. 
zinc distribution In, 666. 

(See also apeoiflc kinds.) 

Flag smut, control, 448. 

Flax — 

breeding experiments, 638. 

Colletotrlchum on, 289. 

culture experiments, 181 ; U.S.D.A., 724i 

culture on peat soil, 216. 

euriug and retting In France, 638. 

determination of tlexlbllity, 230. 

diseases, studies, 748. 

flea*bet‘tle, notes, 743. 

grading, 633. 

pollen, studies, 32. 

production In Ireland, 834. 

retting In Canada, 230. 

seeding dales, 631. 

variety tfMsts, 436. 

yields, Mont., 827. 

Flaxseed oil, production, 036. 

Flics - 

house. (/See House fly.) 
muscoid, synopsis of puparia, 661. 
white. (Sec White fly.) 

Flood control in agriculture, 98. 

Floors and floor coverings, U.S.D.A., 89, 

ITora — 

of British Guiana, 222. 
of Jamaica, 222. 
of Oregon coast, 222. 

(See also Vegetation.) 

Florida University and Station, notes, 298. 
Flour — 

baking strength, Can., 162. 
buffer action of water extracts, 012. 
durum, baking tests, 636. 
foreign starches In, detection, 807. 
grades, studies, 612. 

milling and bread -baking qualities 
*Ohio, 666. 


Flour — Continued. 

milling, effect of weather, 860. 
moisture content, factors affecting, 
U.S.D.A., 665. 

moisture content, variation, 661. 
prepared, vitamins In, 469. 
red dog, analyses, Can,, 167 ; N.H., 
676 ; Tex., 676. 

testing mill, State, in Minnesota, 499. 
{See also Bread.) 

Flowers, culture, treatise, 138. 

Fluorspar, effect on phoaphatlc slag, 22. 
Fodder crops. (iSee Forage crops.) 

Fomes — 

lignosue, host plants, 465. 
offloinaUs, summary, 848. 
spp. on blazed trees, 161. 

Food — 

and imtrilioD projects at experiment 
stations, 602. 

and nutrition, relation to climatic con- 
ditions, 561. 

Imttled, volume variations, U.S.D.A., 
468. 

chemistry and human nutrllton, 355. 
clu'mistry, treatise, 660. 
conservation movement, value, 562. 
consumption in Kansas institutions, 

468. 

crops, yields In Ireland, 391. 
distribution, reforms in. 694. 
energy value, determination, 765 
for an average family, guide, U.S.D.A., 
498, 6GC. 

Infections, symptoms and cause, 571. 
Ingestion, effect on purlu metabolism, 
757. 

manufacture, relation to nutrition, 250. 
materials, strictly exogenous, 259 
preparation In prehistoric time.*?, 407. 
preservation, studies at experiment sta- 
tions, 008. 

products Inspection law, regulations, 
U.S.D.A., 291. 

product, source, chemistry, and use, 
treatise, 850. 
putrid, toxicity, 753. 

Rt'search Institute of Stanford Univer- 
sity, 798. 
substitutes, 755. 

sul>8tituteB and control in Germany, 

666 . 

supply in United States, 690. 
values, U.S.D.A., 465. 

{See also Diet.) 

Foods — 

analyses and energy values, treatise, 
161. 

canned . ( See Can ned foods. ) 

cooked in pn^ssurc cooker, effect, 267. 
drying. (i8cc Drying.) 
examination under pure food law» Me., 
60. 

teaching In rural schools, 792. 
tryptophan content, 768. 
vegetable and fish, In Madeira, 869. 
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FcKxls — Continued. 

vitamins in, 864 ; Ark., ($67. 

(See also specific foods.) 
wltk action, 470. 

Foot-and-mouth disease — 

Immunity from milk of cured animals, 
S7C. 

immunization, 875 
notes, 277, 773. 

occurrence in Great Britain, 178. 
sera, standardization, 774. 
serum production in, 881, 
studies, 579. 
treatment, 881. 

Forage and grain, amount for work animals, 
111., 678. 

Forage crops — 

culture, Mass., 80. 

culture experiments, 1.81, 227, G34. 

diseases, Kans., 448. 

fertilizer experiments, 227, 034. 

In Wales, 727. 

in<‘rens(* in Denmark, tr(*utlse, 227. 
Irrigation experiment s, 034. 
vari('(.v tests, 131, 227, 034. 

F<»r,nge poisoning. (Sve Dive stock poison- 
ing?-) 

Ji'orest — 

administration. (See Forestry.) 
botanv. troutiso, 221. 

College, Imperial, reptn I, 7t)l. 
cov<T, elTed on stn'jun flew. 738. 
experiment stations, r.S I). A., 41. 
lire protection, ((mperatlve, in Georgia, 
045. 

fire protection in Minnes«ita, 237. 
liarvanl, raanageiiw'nt, 842 
insect. s, notes, 5o8. 
in.s<‘ets of I'n(*ific slope, 852. 
land valuation, nianuui, 003. 
laws, French, handbooK, 141. 
Tnensnrntlon, handbook, 444, 003, 730 
mensural ion, textbook, 341. 
planting methods, relnllo?i to frost in- 
jury, 236. 

planting on tlie farm, 42. 
rangers, Spanish terms for, V.S.D.A,, 
341. 

r<‘produetIon In Michigan, 045. 
resources of Finland, 237. 
resources of Southern Stat(*.s, 541. 
roads, notes, IJ.S.D.A,, 480. 
seeds, effec’t of origin, 41. 
survey, papers on, 1 41 
trees. (See Trees.) 
types of United States, 444. 

Forestation and drought, 42. 

Forestry — 

education in, 890. 

Experiment Station, Southern, 398. 
lu Australia, 541. 
ill BaluchlMtau, 288 
in Canada, 141. 

In China, 141. 

In Dutch East Indies, 41. 
in Great Britain, 641. 


Forest py — Continued . 

in India, 238. 541, 645. 
in Indiana, 237. 

In New South Wales, 843. 
in New York. 843. 
in Norway, 898. 
in Ontario, 41. 

In Oregon, 340. 
in Philippines, 645. 

In Queensland, 340. 
in Switzerland, 237. 
in Tasmania, 739. 
in Union of South Africa, 641. 

In United States, status, 840. 
in Utah, U.S.D.A., 341. 
renearch in ('anada, 739. 

School. Yale, notes, 399. 
textbook, 236. 

Forests — 

effec t on stremrn flow, 141. 
health, of Finland, regeneration, 738. 
injury from gas ntid .smoke, 738 
National. U.S.D.A , 542 
National, in (’alitonua. campc'rs’ hand- 
book. U.S.D.A., 341. 
of Italian lakc‘ region, 42 
of Maryland, 842. 
iff Swc'dcMj, insects affecting, 51. 
tliinning experiments, 237. 
upland aTMl bottomland, soil tempera- 
tures, 211 . 

windfall Injui u's. 014 
Formaldeb.c de — 
analysis, 114 

and corrosive siildirnate. comparison, 
Iowa, 342 

as null ii ion for algae, S24 
c'ffect on jicdivity of am.clJises, 707. 
effeci on plants, 544 
I’ctr sec'd potato treatment, 050. 
hot, for potato scab, 549. 
in c‘unserved liciuid manure, effect on 
plants, 518 

treated wheat, effect on gcTinliiation, 
241. 

Fowl — 

clioleia. .serum treatment for, 190. 
pest lu Argentina, 184. 
scab, unusual form, 886. 
typhoid, soDiin treatment for, 190. 
typhoid, vaccine for, Kans., 486. 

Fowls — 

anthelmintics for, 687. 
diseases of head, diagnosis, 778. 
tul)ercnlln and eyelid test, 280. 

(Sec also Chickens. Hems, Poultry, etc.) 
Foxes^ — 

hookworm remedies for, 184, 185. 

parasites of. 086, 880. 

ranch, food requirements, 770. 

Fox- farming industry, problems, 770. 

Freer, W., biographical sketch, 197. 

Frit fly, habits, 168. 

Frit fly in winter wheat, 460. 

Froghoppers, grass-feeding, life cycle^onn. 
State, 164. ^ 
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Frost, effect on keeping quality of potatoes, 
185. 

Frost warnings, physical laws as basis, 208. 
Fructose, determination, 506. 

Fruit- 

breeding activities, 880. 
bud formation, 38. 

bud formation, localization of factors. 
Mo., 837. 

butters, manufacture. 755. 
diseases following neglect after freeze, 
Ohio, 348. 

fed cows’ milk, cheese from, 276. 
growing, coperative, in Massachusetts, 
695. 

growing in British Isles, 233. 
juice beverages, imitation, maufa<‘lure, 
113. 

juice powder, apparatus for making, 11. 
juices, clarification, U.S.D.A., 610. 
juices, conceni rated, antiscorbutic val- 
ue, 261. 

moth, oriental. {See I*oach moth, ori 
ental.) 

tree leaf roller, oil sprays for, 855. 
tree leaf roller, summary, 150, 
tree silver leaf disease, 451. 
trees, alternate bearing, 733. 
trees, brown bark spot, notes, Mont., 
343. 

trees, root development, 38. 
trees, top grafting, Wash., 498. 
trees, transplanting, 839. 
trees, winter injury, 139 
trees, winter study, 239. 

PYults — 

breeding experiments, 39. 
canning, IT.8.D.A., 208. 
citrus. {See Citrus fruits.) 
ctystalllzed, summary, 755. 
culture and marketing, 840. 
culture in Canada. 234. 
culture in Syria and Cilicia, 330. 
depth of planting studies, Del , 640^. 
dried, energy value, 869. 
export, cold-storage conditions at Cai>e 
Town, 652. 

freeze injury in 1921, 233. 
growing in California, 130. 
home storage, 386. 

indigenous to Philippines, value, 339. 
insects affecting, in Germany, 458. 
insects and pests, control, 656. 
preservation, 840. 

preservation, studies at experiment 
stations, 609. 

propagated at Ottawa, list, 443. 
small, planting and care, U.S.D.A., 637. 
small, production in United States, 642. 
small, variety tests, Del., 639. 
stone, diseases, 458. 
storage In winter, Wash., 283. 
tropical, preservation, 114. 

{See also Orchards, Apples, Peacheb^ 

e»c.) 

FueltiHia hotryoidea n. sp., description, 243. 


FuJJiigatioii 

greenhouse, notes, 641. 
situation in California, 52. 

Fungi — 

and galls in Poland, 742. 
attacking paints, N.J., 554. 
cause of deterioratioti of sugar, 206, 
417, 418. 
control, 336. 
eiitomogenous, 51. 
from spotted apples, diagnosis, 242. 
insect-destroying, 51. 
new color reactions for, 724. 
on economic plants In Indo-China, 741. 
parasitic, i)erennial mycelium, 545. 
physiology of, st iidies, 324. 

Fungicides — 

analyses, Conn.State, 622. 
comparison, 448. 
composition and use, Mass., 88. 
inspection and analyses, Mich., 444. 
toxic action to parasitic fungi, N.H., 
343 

(See also Sprays and specAffo forme.) 
Fungus dlaeas(*B for combating insect pests, 
457. 

Fur trade anti supi>ly, 665. 

Fur-bearing animals — • 
laws, Il.R.D.A,, 161. 
trapping, 455. 

Furfural production from corncobs, 710. 
Fiif^arivm — 

votif/luHnans, not(‘B, 643, 551 : Va., 048. 
culmoram, notes, 289. 

Hni, food relations, 224 
mail, notes, 242. 

moniliforme on corn, 647; Del., 239. 
momhforme, studies, Ky , 846, 

.sp. in corn meal, 366. 
spp., notes, 145, 451, 644, 847. 
Fusicladium — 

amypdnU, control, 850. 
dendritieum. {See Apple scab.) 
eHohotryae, notes, 44. 

(iulactose, preparation, 10, 808. 

(Aamhueia affinis, studies, 167. 

Game — 

laws for 1921, D.S.D.A., 161. 
laws in Massachusetts, 694. 
protection, directory of officials for, 
U.S.D.A,, 161. 

Oanoderma sp., notes, 848, 

Garbage feeding relation to hog cholera, 
874. 

Garden — 

crops. {See Vegetables and epeoi/tc 
orope,) 

insects, summary, 163. 

Gardening — 

in Oregon, Oreg., 888. 
instructions, U.S.D.A., 587. 
hmdscape, treatise, 236. 
lessons in, 898. 
principles, treatise, 838. 

Garget. (See Mammitls.) 
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' Gas — 

met<‘r, laboratory, description, 201. 
plant waste water, fertilizing value, 
220. 

plants and engines, suction, 585. 

(;aH 08 , poisonous — » 
effect on elm, 829. 
injury to vegetation, 128, 738. 

Gasoline — 

State taxation, U.S.D.A., 86. 
t reatlse, 87. 

tJasoIlne-kerosene mlxtun's, flash and buru' 
ing points, 490. 

(Jastric analysis — 

equllibrluin zone, 0G6. 

ItehfusK fractional met hod, 710. 
Ganirophilus — 

equi. (Sveliot».) 

inteatlnalUf ns uiTected by thymol, 885. 
spp., treatment for. 080. 

(ieese — 

digestion and nltrogtm-baliince trials, 
173 

respiration caloriiuetei experiments, 
172. 

(Gelatin <letection in meat extract, 13. 

Qeleahia (mt^Hyplella. {iSrc rotten boll- 
worm, pliik.) 

Genetics. Heredity and Hybridiza- 

tion.) 

(biography — 

commercial, textbook, 89."» 
econoinlo, treatl«(», 295. 
political, new world jjroblem.s In, 697. 
Geotropism, theory, 627, 528. 

(Jeranomyia canadennia, lif(‘ history, 460. 
(ieum root rot, 644. 

Ghee making in India, 276. 

Gibheretla sauhint tti — 

on corn, 547 ; Del., 239. 
popular account, U.S.D.A., 240. 
tolerance for Il-ion concentration, Mo., 
343. 

Gipsy moth parasites, dihtributlon, 457. 

Girls’ elubs — 

in Kansas, 194. 
in New Zealand, 793. 
notes, Guam, 793. 
relation to rural homes, 598. 
status and results, U.S.D.A., 393. 
Glaudeie — 

control ill Massachusetts, 681. 
immunization, 485. 
lid test, value, 278. 
notes, 77J. 

occurrence In (Jreat Britain, 178, 
summary, 580. 

Gleditsla, thick-walled root hairs, 631 . 
Globulin in maple seed, N.Y.Stnle, 308. 
Gloeodes, new genus, erection, 552. 

Oloeodea pomigena n. comb., 552. 
Gloaoaporium — 

ampelophagum, control, 543. 
oarthami, n.comb., notes, 239. 
ooffeanum, notes, 647. 
laetioolor, varietal resistance of peach 
to. 243. 


Gloeoaporium — Continued. 
muaarum, on banana, 845. 

11 . spp,, description, 239, 
papayae, notes, 454. 
spp., notes, 451. 

tremellinum n.sp., description, 829. 
venctum, notes, 143. 

Glocosporlums, .Japanese, morphology and 
physiology, 239. 

Qlomcrella — 

cingulata, studies, 148. 
rufomaculana, notes, 451. 
spp., notes, 845. 

Glovejnaklng around Oxfonl, 788. 

Glyc erophosphoric acid, ionization constants, 
413. 

Glycin, effect on starch hydrolysis, 707. 
Qnomonia iliau, notes, 45. 

Goats — 

Angora, history and miiruigement, U.S. 
D.A., 478. 

diKtribution in South America, 269. 
international trade, 675. 
investigations, 766. 

lactating, calcium balance experiment.s, 

74. 

milch, management and breeding, 879. 
Goiter in pigs, remedy, Mont., 374. 

Gonad extracts, sex-specific effect, 572. 
Gonad.s, trausplaniatioii, effects, 266. 
Gongylonema avutatum in shtH?p, 685. 

Qonia capitata, parasitism by. 247. 
Gooseberries — 

breeding experiments, 39 
insects affecting, 243. 
pectin content, factors affecting, 207 
storage studies, 338. 

Goo.seberry — 

diseases, 243, 040. 
mildew, uotes, 448, 741. 

Gophers, destruction, 151, 455. 

Graafian follicle of the sow, musculature, 
483. 

Grafting wax, preparation, Hawaii, 640. 
Grain — 

Act of Canada, ameudiuents, 694. 
adulteration, relation to Food and Drugs 
Act, 228. 

and forage, amount for work animals, 
111., 678. 

aphis, spring, method of study, 245. 
crops, value of research on, 29. 
elevators, pneumatic, 689. 
experiments in Africa, 227. 
for pigs on forage, amount, Ohio, 868. 
future trading in, 291. 
germination us affectcMl by carbon 
dioxld, 323, 

gt^rmiuation, effect of dead leaves iu 
rain water, 813. 

Judging for boys’ and girls’ clubs, 296. 
marketing, country, 290. 
markets, terminal, 291. 
pests, parasites of, 558. 
proteins, supplementary value, 1 
salvaged, feeding value, 674. 
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Grain — Continued. 

smuts, germination, relation to 11-ion 
concenU’ution, Mo., ;144. 

ifSce also Cereal smut, Smut, and 
Hp&iifio grains.) 
trade of Canada, 496. 
vitamin content as affected by soil 
fertility, 61*4. 

(iSee also Cereals, and Oats, Rye, 
Wheat, etc.) 

Gram- 

culture experiments, 437, 034. 
fertilizer experiments, 437, 034. 
irrigation experiments, 034, 
rotation experiments, 437. 
stain, modification, 431. 
variety tests, 437, 034. 

Grange, work of, treatise, 61)5. 

Granulomata in southern Australia, studle.s, 
184. 

Grape — 

chlorosis, 745. 
court-nou<?, notes, 745. 
cuttings, one-eye, 338. 
diseases, 745. 

downy mildew, control, 453 
industry of California, status, 40. 

Juice, clarification, U.H.D.A., 017. 
juice, desiccated, antiscorbutic value, 
859. 

juice, methyl aiithranllate In, 207. 
leafhoppers, control, 862. 
marc, utilization, 509. 
mildew, downy, in Algeria, 745. 
mildew, downy, In Australia, 849. 
mildew, downy, new rem(‘dies, 745. 
mildew, treatment, 48. 

OTdhini, control, 448 
phylloxera. (/Wee I'hylloxera.) 
rot, control, 643. 

stocks, phylloxeru-reslstaiit, Calif., 640. 
Grapefruit — 

juice, clarification, U.8.D.A., 617. 
juice, desiccated, antiscorbutic value 
369. 

peel, jellied, 258. 

pink-fleshed, bud sport origin, 339. 
ripening and storage, 339. 

Grapes — 

American, culture experiment lu India 
786. 

cordon pruning, Calif., 640. 
culture, Calif., 540 ; Mo., 140. 
culture iu Greece, 642. 
hardiness, Tex., 385. 
improvement in Germany, 40. 
increasing yields, 842. 
insect and fungus enemies, U.S.D.A. 
286. 

irrigation, Calif., 40. 

MuHcadiue, improvement and use, 40. 
Muscadine, variety tests, S.C., 733. 
plantlugaud disbudding dates, 736. 
production and distribution, Iowa, 786. 
nruning, Calif., 610. 
sfocks for, 642. 

variety tests, Hawaii, 640 ; S.C., 783. 


Grape-seed oil, composition, 618. 

Grapevines — 

frosted, treatment, 642. 
injury by freeze and hail, 745. 

Oraphiola phoefUcia, notes, 647. 

Grass — 

mlxtun>s on grasslands and pastures. 
131. 

pest, now, in Queensland, 669. 

GraB.ses — 

briHMiing, principles, 129. 
culture experiments, Guam, 726. 
fertilizer experiments. Mass., 19. 
for live stock feed, Hawaii, 638. 
insect. s in, relation to crops, 467. 
introduced, studies, Guam, 440. 
microscopic identification. 531. 
of Florida, 80. 
of New South Wales, 638. 
variety tests, Hawaii, 638. 
wild, relation to wheat ru.st, 449. 

( Het aJito Meadows, Pastures, and spe- 
cific kinds.) 

Grasshopper, repellents, 667. 

( Irnsshoppers — 
control, 153. 

in Manitoba, control, 468. 
of Tcnnohsec, keys, 153. 
poison ball for, 53, 667. 

(.S’cc also Locusts.) 

Gra.*<.slund — 

luanagernent, 727. 
rfflaination by juniiM*r, 542. 
structure, rOle of grazing In, 28. 

(8Vr also Grass, Meadows, and Pas- 
tures.) 

Grav<‘l for roads. (Kec Road materials.) 
(ireen Img. (n’(c Grain aphis, spring.) 
<Jreen manure — 

decomposition, N.Y. Cornell, 212 
effect on quality of potatoes, 441. 
fertilizing value, 817, 818. 

Green iminuring — 

efft'cf on rock phosphate availability, 
320. 

experiments, 623; N.J., 614; R.I., 213 
Gr<‘enHaiid as source of fertiliziu* potash, 
719. 

Ground squirrels. (8cc Squirrels, ground.) 
Growth — 

and development of pig, embryonic, 
263. 

and reproduction on simplified food 
supply, 802. 

In pigs, relation to vitamin A, 64. 
rate of animals, 672. 
studies with rats, 264, 666. 
Growth-promoting accessory. {See Vita- 
min.) 

OrylluH domcaticua. (ifee Cricket, house.) 
Guam Station, report, 798. 

Guano, bat, deposits of Rhodesia, 320. 
GuanoJ, fertilizing value, 821. 

Guavas — 

culture experimeuts^ 785. 
pruning experiments, 785. 
studies in India, 640. 
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• Guinea pigs — 

effect of lactation on sexual cycle, 871. 
inheritance in, Kane., 476. 
Oymnotporangium — 

clavipes, temperature of spore germi- 
nation, N.H., 343. 
jutUperi-Hrginianae, notes, 451. 
Gpmnosporium macropus, notes, 548. 

Oypona octolineaia, biology, 61 . 

Gypsum — 

ammonium carbonate irnnsformation 
with, 819. 

ammonium nitrate, composition an<l 
action, 820. 

effect on soil reaction, 719. 
fertilizing value, 123; Iowa, 321 ; Oreg., 
216. 

for conservation of liquid manure, 818 
in South Australia. 821. 

Ilabrohiacon hrevicornis ■ 
rearing, 456 
studies, 463. 

ifabrohracori. new speeies, 58 . 
iinl)ronenia, t real men f for, 686 
} I a i)ronem in sis — 

diagnosis, technique, 82. 
studies. 184. 

Had(Jo«*k oil, vitamin A content, 567. 

/fadrna olrrareo, control. 53. 

UnvmatopxnuH sui^, biology and histologx, 
N.Y.C’ornell, 85.3. 

llmmodipsus 7''i‘)itricosu8. tularaemia trails 
mission by, 152 
UaemorchuK — 

contortus extracts, experiments. 379 
con tortus In goats, 88,3. 
contortus In sheep, 685, 88,3 
spp., studies, La., 281 
TT acmophysaUs punrtaia, notes, 484 
Ifair, anthrax infe.sted, disinfecting, 480 
Hair, caus(‘s of whiteness in, 264, 
Ilalrlessnesa in pigs, remedy, Mont.. 374 
11 amaspora (h'deana, notc.s. 829 
Tlaplna IroonlH, injurious to apple trees, Ky , 
157, 

Hardwood diseases, 454 
Hardwoods, windfall injuries, (545. 

UarmoHta phyllotachitis n sp., descrlp> 
tion, 857. 

Harness repairing, 891. 

Harvard Forest, managc'meiit, 842. 

Harvest labor, historical account, 389. 
Hawaii Station, report, 698. 

Hawthorn blossom weevil, life history and 
habits, 468, 

Hay — 

feeding value, 765 ; Wyo.,676. 

(See also speeiflc kinds.) 
fertilizer experiments, 726. 
grades, 80. 

inspection and grading, U.S.D.A., 228 
liming experiments, Md., 821. 
marketing at terminal markets, U. 8 . 
D.A., 180. 

preparation and marketing, U.S.D.A, 
129. 


Hay — Continued. 

V. oat and wheat straw, 765. 
weighing for market, U.S.D.A., 228. 
yields in New Jersey, 225. 

(filce also Meadows, Grass, and A I 
falfa, Clover, Timothy, etc.) 

Health- 

hooks for school childrim, 898. 
education in rural schools, 194. 
rural r. city, 294. 

Heat— 

insulating materials, tests, 692. 
loss through type.s of building, 691. 
production hy h<‘es in winter, U.S.D.A., 
• 2.‘»4. 

also Temperature.) 

Healing systems — 

for.onimal shelters, 491. 
r.adi.'itjon calculation charts. 386. 

Heifers, protein requirement for growth. 
Mo., 371. 

(NVe also Cows > 

IlftiOthis ohsolctn. (SUf Cotton bollworm ) 
tlrliothrips tur/icMs, studies, 559. 
Hellotropism. theory, 527. 

Htdiiim, anatTohic experiments with, 25. 
H»41(4»ore, black, (H«ea'*es, 44. 

1 1 clmint hot>porium — 

gHimnunm, note-, 545. 
saovhnri, notes, 45 
spp., notes. 246. ,544, 815. 
neml^eHuiose digestbui in higher animals, 
69. 

ItcmiU'ia rastatrlx, notes, 844. 

Fleniirhxpus fasrirularis, enemy of hickory 
heetle. N Y.C'orijeil, 250. 

Hcmitelrft mtrator, synonymy, 857. 

Hemlock — 

undesfTjbed (unber docav, 348. 
western, of British (\diimhla. 236. 
nei'iogIol>inuiia in cattle, 684. 

Hemophilic hncilll. growth n’quiremeiits, 78*. 
Hemorrhagic septicemia. t^ce Septicemia.) 
Hemotoxlns from parasitic worms, 370. 

Fiemp — 

determination of flexiliility. 230. 
industrv m Ireland, 834. 

Ilempseed oil, production. 636, 
ffendrrsonia succhari, note's, 45 . 

Hen-peaeock hybrids, 575 
Hens — 

inheritance of egg color and hroodi- 
ness, 272. 

laying, as affected by calcium, 876. 
laying, feeding experiments, 875 ; Ind., 
574 ; Ky., 875 ; Tex., 365. 
laying, housing, 782. 

( See also Egg production.) 
position of keel bone, relation to egg 
production, 770. 

selection o.xperlment 8 for egg produc- 
tion, Oreg., 171. 

Heredity — 

in Daturas, 430. 

in guinea pigs, Kaiis., 476. 

in Karakul-RambouUlet shcop, 27^ 
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Heredity — Contintied. 

In Matthiola, 228. 

In Orthoptera, Kans., 476. 

In ostriches, 578. 
in parasitic wasps, 468. 
in pics, 766. 
in red clover, 488. 

of abnormal haulm type of potato, 320. 
of l>cltinc spotting In cattle and pigs, 
268. 

of color. (Slee rol(»r Inherit unco.) 
of disease resistance in beans, 640. 
of earliness in wheat, 35. 
of egg color and broodlness, 272. 
of ramose Inflorescence in corn? r.S 
D.A., 229. 

of rogues in peas, 87. 
of rust resistance in oats, 645 
of seed color In red clover, 684. 
of yielding ability in apples, 234. 
process, logos of, 207. 
sex-linked, in poultry, Mo., 370. 
studies, 27. 

(8ee also Linkage, Mutation, and Vari- 
ation.) 

Hermaphroditism, artificial, in rats, 206. 
Herrings, cold storage, experiments, 268. 
Hcsperlodea of America, 247. 

Hessian fly — 

dates for control measures. Mo , 349 
method of study, 245. 
notes, Ohio, 851. 
parasites, distribution, 464. 
rate of multiplication. TT S.O.a. , 362. 
HeterahU papillosa — 

development in fowl, 281 . 

In turkeys, 687. 
studies, 84. 

nettravdria formosa, studies, 157. 
Heterophyldae, synopsis and new genus and 
new species, 151. 
ffeterosporium nyringap, notes, 44, 
Heterothalllam and similar phenomena, 529. 
'HeveahrctftiUenfHs. (^'cc Rubber.) 

Hickory borer, painted, summary, N.Y.Por- 
nell, 249. 

Hides — 

international trade, 675. 
unhairing, test of lime for, 114. 

(Bee aUo Skins.) 

Highway research, II.S.D.A., 86. 

Highways. (Sec Roads.) 

Hippeastrum mosaic, ameboid bodies In, 743. 
Hlstldln, effect on starch hydrolysis, 708, 
Histogenesis, dynamics of, studies, 262. 
Histology, vegetable, elements, 822. 

Hog cholera — 

antiserum production, value of tissue 
extracts In, 188. 
control In Massachusetts, 681. 
form in British Bast Africa, 778. 
immune serum, desiccation, 884. 
Immunity and transmission of tubercu- 
losis, Mo., 879. 

immunization and botulism, 879. 

778 . 


Hog cholera — Continued. 

relation to garbage feeding, 874. 
serum, Badllua botulinua in, 879. 
studies, Mass., 81. 
nog- 

feeds, analyses, Can., 108; Mich., 168. 
houses and equipment, Iowa, 886. 
houses, sunshine efficiency, 99, 891. 
louse, biology and histology, N.Y.Cor- 
noll, 853. 

Hogging down alfalfa and clover, R.C., 768. 
Hogs. (-SrccPlgB.) 

Hollyhock seed and oil, composition, 11. 
Holotriohia leuoophthalma on rubber, 461. 
Home demonstration work, 393 ; U.8.D.A., 
94. 

Home Economics Association, extension sec- 
tion, 792. 

Home economics — 

at experiment stations, editorial, 601. 
education, administration course at 
Harvard University, 799. 
elementary, textbook, 296. 
extension. 111., 597. 
home projects In, 206. 
instruction, coordinating with home 
life, 792. 

natural sciences as basis, 792. 
teaching, home project method, 296, 
497. 

textbook, 702. 

(Kce aUo Vocational education and 
Household.) 

Home making instruction, projects, 296. 
Home projects in home-making education, 
296, 497. 

Hominy — 

analyses, N.H., 675. 
feed, analyses, Mich., 168 ; Tex , 676. 
TIomoesoma nebuelJa on sunflower, 51,459. 
Honey — 

artlflclHl, examination, 507. 
artificial, standard, 416. 
from cotton plant, 160. 
production, effect of hybridization on 
61. 

production in California, 159. 

Honeybees. (Bee Bees.) 

Hookworms — 

carbon tetrachlorld for, 282. 
extracts, expcrlmenlis, 379. 
in dogs, treatment, 686. 
in foxes, remedies, 184, 185, 886. 
treatment with distol, 684. 

Hopkins host selection principle, experi- 
ments, 853. 

Hoplopleura, new spedea and subspecies, 
246. 

Ilopperdozer for control of cucumber beetle, 
856. 

Ilormodmdran oladosporoidee in sugar solu- 
tion, studies, 206. 

Horse — 

and ass, comparative osteology, 876. 
bots. (Bee Bots.) 
labor, cost, 784, 
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, Horse — Continued. 

mnnfire, occurrence In Great Britain, 
178, 

pox and coital exanthema, 778. 
Horsehair, disinfection, practicability, 281. 
Horse-radish root rot, N.J., 548. 

Horses — 

as affected by Sudan grasw, 678. 
breeding In Canada, 872. 
digestion experiments, 68 ; Mass., 476. 
draft, ftH»dlng experiment, 111., 860. 
feeding exiveriinents, 111., 860. 677 : TT.8. 
D.A., 531. 

grading, indices and use In, 578 
In China, 573. 

Internal parasites of, 8H5 
International trade, 675. 
intestinal parasites of, 686. 

Morgan, breeding, U.S.D.A., 360. 
strongylfd parasites of, 4S6, 
Horticulture, developmenl In Cxilifornia, 37. 
House fly, chemotropism, 460. 
flousebold — 

arts for Junior high schools, 507 
chemistry, laboratory outline, 296 
(See aUo Home economics.) 

Hoiffardula beniffna, parasite of cMtcuinber 
beetle, 461. 

Humidity — 

effect on bean weevil, 061. 
effect on moisture defermlnatlon in 
leather, 205. 

Humming birds, synopsis and catalogue, 556. 
Humus — 

acid, effect on nitrogen fixation, 715. 
investigations, Iowa, 317. 
soils, phosphoric acid In, 715. 
Hunger-ostfKmiaiacia in Vienna, 568, 
Hybridization — 

experiments with barley, 631. 
experiments with peas and beans, t80, 
of spontaneous variants, 430. 
studies with potatoes, 834, 835. 

(See also Animal breeding, Plant breed- 
ing and «|jcci/?c animats and planin ' 
Hydathodes and stomata in Tarapanula, 523 
Hydnum sp. on blazed trees, 151. 
Hydrocyanic acid — 

formation in plants, 680. 
in Sudan grass, 179. 

Injury to plants, 641. 

Hydrogenation, effect on vitamin content of 
oils, 566. 

Hydrogen-ion concentration- 

control, buffered salt solution for. 804. 
determination, 014, 804, 
effect on amylase activation, 825. 
effect on mosquitoes, 660. 
effect on tetanus bacilli. 683. 
for determining changes In milk, Mich., 
479 . 

in soils, relation to lime requirement, 
812. 

measurement, 110. 

of cane Juice, effect on decolorize tlon 

508, 


Hydrogen-ion concentration— ^^ontlnued. 
of Carnu'l Valley soils, 26. 
of media, change during beating, 418. 
of soil as affected by sulphur, 428. 
of soil, relation to plant distribution 
432, 525. 

Hydrophobia. (AV#; Rabies.) 

Hygiene — 

and preventive medicine, treatise, 869. 
veterinary, treatise, 178. 

Hygroscoplcity of soil, 810. 
llylasleit otcr, notes, 65H. 

Ifylemyia antiqua,\\fe history and control 
352 

ffylotius pales, life history and control, 253. 
Ilyostrongylus, new genus, erection, 151. 
Jlyphantria cunea. (See Webworm, fall.) 
Ilypoderma larvae In goats, 777. 

Hj/poderma spp., control, 684. 

Ice cream — 

manufacture, effect of each ingredient, 
Mo., 372. 

mixes, methods of calculating, 681. 
sandy, 8H0. 

Hfnndard.s in Wi.sconsin, 681. 
stiulie.s at experiment stations, 606. 

Ice house, farm, de.sign, Mich., 688. 

Ichneumon fliev, North American, 464. 
Ichneumonldax* — 

<K‘onomic importance, 61. 

Thomas 8ay species, 254. 
Ictero-hemoglolrinuria iti eattlo, 684. 

Idaho Station -* 
notes, 106. 

publication.^ a\ ailable, 608. 

Idiu( vnis popuU, notes, 852. 

Illinois— 

Beekeepers* Association, report, 463. 
Station, notes. 400, 704. 

University, notes, 208, 400, 699, 794. 
Iimnignmt colonies, Americanization, 191. 
Iminunitj — 

role ol lii)oIds in, 276. 
vaccination, and serum therapy, trea- 
tise, 880. 

(see also Anthrax. Hog cholera. Tu- 
berculosis. etc,) 

Irniminotberapy, nonspecific, 774. 

Inanition — 

<*aIorimetrlc studies, 359. 
effect on development and structure of 
tesb'S, 265 

effect on pregnant rats and young, 264. 
Inbreeding— 

and cross-breeding in Crepla. 223. 
and relationship, Pearl’s coelBcients. 
268. 

(See also Hybridization and Animal 
and Plant breodine.i 
Indicator plants, 28. 

Indicators — 

change In sensitiveness, 614. 

Joint use of two, 418. 

Indigo — 

production, 208. 

seed, deterioration in storage, I 85 . 
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Indol production as affected by peptone, 
186. 

Industrial wastes from stockyards, use, 
783. 

Infants — 

f<‘cal flora, bacteriological study, 571. 
fed dry milk powder, metabolism, 756. 
feeding, caseins of cow’s and human 
milk, 261. 

feeding, dry milk products In, 863. 
feeding, mineral elements in milk form- 
ulas, 862. 

feeding, yeast os growth stimulant, 
759. 

(8c€ also Children.) ^ 

Influenza bacilli, growth studies, 78, 79, 80. 
Influenza, equine. (bVe Pleuropneumonia.) 
Influenza of man and horse, comparison, 
278. 

Inheritance. (Slec Heredity.) 

Inoslte hexaphosphorlc acid in maple seed, 
N.Y.State, 308. 

Insect — 

life, treatise, 456. 

IH'sts and plant diseases, simultaneous 
treatment, 851. 

Insecticides — 

analyses, Conn.State, n'JJ. 
composition and use, Mass., 38. 
dust, value, N.J., 556. 
inspection and analyses, Mich., 444. 
new, 61, 748. 

uses and raaiiufacture, 162. 

also Sprays and specific forms,) 

Insects — 

and injuries from, treatise, 456. 
as food, 366. 
cold-storage control, 363. 
control, 336, 852. 
economic, in Queensland, 49. 
excluded from Hawaii, 457. 
field book, 49. 

forest. (-S’cc Forest insects.) 
function in fruit pollination, 840. 
garden. (See Carden Insects.) 
habits and metamorphoses, 851. 
immigrants In Hawaiian Islands, 6.56. 

In Great Britain, 650. 
injurious — 

in Canada, 748. 

In Dutch East Indies, 343. 
in Fiji, 245. 
in Jamaica, 656. 
in Morocco, 851. 

In Nigeria, 656. 
in Scotland, 656. 
in South Africa, 153. 
in South Dakota, 50. 

In Trarancore, 656. 
in Union of South Africa, 748. 
in West Indies, 557. 
to fruit trees, 650, 852. 

(Bee also Corn, Cotton, Sugar 
cane, etc,) 

method of study, 245. 
on Imported stock, 748. 


I n sects — Con tin ued. 

orchard. iSee Fruits, Insects affects 
Ing.) 

relation to man, textbook, 162. 
respiration, studies, 456. 
scale. (/STec Scale insects.) 
studies, 747. 

transformation, treatise, 456. 
transmitting diseases In Venezuela, 852. 
Insulating materials, tests, 86, 692. 

Insurance — 

crop, U.S.D.A., 787. 
crop, method, 788. 
in agriculture in Argentina, 592. 
unemployment, in agriculture, 495. 
International — 

Association of Dairy and Milk Inspec- 
tors. 174, 

<’atalogue of bacteriology, 222. 
catalogue of serum physiology, 222 
Intestinal — 

flora as affected by diet, (^66. 
parasites of horses, treatmeul, 68,5. 
worms In pigs, prevention, 685 
Invert sugar, determination, table for, 50ti. 
In\ertasc — 

activity of yeast, effect of stimulating 
substances, 759. 
for sucrose determination, 506. 
in sirup manufacture, ,312. 
lodin method for determining soil aeldlty, 
error In, 503. 
lodometric studies, 616. 

Ions, effect on rate of diffusion, 127. 

Iowa — 

(’ollege, notes, 195, 794. 

Station, notes, 794. 

Station, report, 394. 

Ipidne, North American, new genera and 
species, descriptions. Miss., 461, 
Iridomptmvx humilis urrogans, notes, 851. 

{Bre also Ants, Argentine.) 

Iris sawfly, oviposilion and habits, 857. 
Irises, classification, 842. 

Iron — 

availability as affected by ammonium 
sulphate, N.J., 626. 

colloidal, effect on basal metabolism, 
,366. 

effect on spring wheat, 629. 
importance in nutrition, 269. 
sulphate, fertilizing value, 622. 

{Bee also Ferrous.) 

Irrigation — 

along the Nile, effect, 495. 
canals, seepage losses, 84. 
development of institutions under, 595. 
experiments, Mich., 687. 

(Bee also Corn, Cotton, Wheat, 
etc.) 

in Canada, 487. 

in India, 84, 487, 779. 

in New Zealand, 886. 

in South Africa, 487, 

in tropical climates, treatise, 282 , 564. 

reports, 84. 
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• irrigntton — Conttniied. 
water, analyses, 11 T. 
water, field examination for, 282. 
water, saving, In wheat growing, 487. 
l8chnorrhtfiwhU9 reeedae, studies, N.Y.Cor- 
nell, 465. 

Ivory-nut, mannose preparation from, 612. 
1 wode 8 rioinus, notes, 484. 

Japntie«<j — 

beetle larvae in balled earth about 
roots of conifers, 261, 262. 
beetles, control, 661. 

<*RrK*. (See Sugar cane.) 

Society of Veterinary Science, Journal, 

600 . 

Jewish Agricultural and Industrial Aid So- 
ciety, report, 698. 

Johne’s disease and detection, 682. 

Johnson grass prussic acid, poisonous 1o 
cattle, 484. 

Joint-ill— 

In foals, treatment, 278. 
of lambs, etiology, 776. 

Joint worm, notes, Oliio, ;>r>l. 

Jola, root parasites, 848. 

Jowar — 

culture experiments, 437. 
fertilizer experiments, 437. 
prussic acid In, 722. 
rotation experiments, 437. 
variety tests, 437. 

Jui/lam caltfornica qurreina, abscission of 
fruits, 529. 

Juniper webworm, notes, 760. 

Junipers, natural reproduction on open 
areas, 642, 

Jute — 

culture and manufacture, treatise, 134. 
culture experiments. 131. 
determination of flexibility, 230. 
experiments in llengni, 82. 
fertilizer experiments, 131 
in Bengal, treatise, 638. 
industry in India, 834. 
industry in Ireland, 834. 
variety tests, 131. 

Kaflr — 

chop, analyses, Tex., 675. 
meal, analyses, Tex., 675, 
seeding <'xperiments, U.S.D.A., 037. 
yields, Mo., 326. 

Kainlt, fertilizing value, 626. 

Katataraballl, Identity, 843. 

Kale, hardening process In, Mo„ 827. 

Kansas — 

College, notes, 195, 395, 794. 

Station, notes, 195, 794. 

Station, report, 498. 

Kaolin, origin in middle Germany, 219. 

Kelp, potash from, 23. 

Kentucky Station — 
notes, 395. 
report, 297, 898. 

Keratomalacia, nutritional, In Infants, 63. 

19428—28 6 


Kerosene-gasoline mixtures, flash and burn- 
ing points, 490. 

Kleselguhr — 

for fruit Juice clarification, U.S.D.A., 
016. 

use in clarifying cane Juice, 608. 

Kikuyu grass tdotch, 544. 

Kitchens, design and equipment, tJ.R D.A., 
89. 

Kraal manure, fertilizing value, 818. 

Labor. (SVr Agricultural labor.) 
LachnoHfvrna antiguac, llff history, notes, 
659. 

Ijuct albumin, hydrolysis, monamlno acids 
in. *103. 

Lactation, effect on sexual cycle In rat.s 
and guinea pigs, 871. 

Lactic — 

acid, type produced by starters, Iowa, 
77. 

starter, Streptoroccl in, 76. 

Lactobacilli In corn meal, 356. 

Lactohaoilluff — 

arahinofttts, suggested name, 503. 
pcntoaocticux, suggested name, 503. 
penfosws, suggested name. 603. 

Lactose in prcsen(‘e of other sugars, deter- 
mination, 311, 807. 

r^figerstroemla species, description, 41. 
Lamb, dressing and cutting on the farm, 
Iowa. 477. 

Lambs — 

<lIgestlon and nitrogen-balance trials, 
07. 

feeding experiments, 676; Ind., 477; 

N.Mex,, 365; Oreg., 170 ; Tex., 365. 
prodnetion of twins, factors affecting, 
U.S.D.A., 170. 

wool as affected by thyroidectomy, 72. 
(8fc alw Sheep ) 

Land — 

allotments in England and Wales, 591. 
clearing, engineering developments in, 
98. 

credit, Agricultural credit.) 

grant colleges. (8rc Agricultural col- 
leges.) 

leases, Ohio, 394. 
ownership of farms, 893. 
plastfT. ( See (»\psum.) 
settlement In New South Wales, 389. 
tenancy in Argentina, 293. 
tenure and customs in the Sudan, 591. 
tenure and transfer In Scotland, 786. 
tenure In Australia, 895. 
tenure in Cotton Belt, 189. 
values, unimprove<l, proposed tax on, 
592. 

Tiand.s — 

arid grazing of Southwest, tenure, U.S. 
I). A., 784. 

cut-over. (See Cut-over land.) 
forest, (See Forest land.) 
government, homesteading, 91. 
swamp. (See Swamp.) 



960 


BXPEBIMENT STATION BBOORO. 


tVol. 46 


Landscape gardening, treatise, 286. 
Laphygma — 

eatempta In Queensland, 658. 
frugiperda, (Sec Army worm, fall.) 
Larch, needle-cast fungus, studies, 564. 

Lard — 

International trade, 676. 
shortening value, 258. 
suet in, detection, 14, 811. 
vitamin content, 250. 

Lasioderma Berrioorne, (f(ve Olgarett 
beetle.) 

Lasiodiplodia theohromacy notes, 44, 45. 
LaHua nigrr, notes, 61. 

Laapeyretiia molcata. (See Peach raoiCi, or I 
ental.) 

Lawn insect, notes. 650. 

Lead — 

arsenate, Insecllcidnl value, Mich., 448| 
N..T.. 566. 

arsenate, preparation, U.S.D.A., 286 
red, use In paint, treatise, 088. 
licaf — 

moth, small, an account. 247. 
roll and leptonecrosi.s, relation. 640. 
spot disease, bacteriolytic action. 44. 
Leather — 

industry, anthrax prophylaxis In, 082. 
International trade, 675. 
manufacture, handbook. .81.8 
moisture determination In, effect of 
humidity, 265. 

oil and grease extraction from, 114. 
water extraction from, 114. 

Leaves — 

dead, toxic action on germination, SI 8. 
respiration rate, 26. 

Legume hay, feeding value, 111., 678. 
Legume seeds, nutritive properties, 161. 
Legumes — 

In drills with corn, tests, B.I., 226 
inoculated, as nitrogenous fortlllxcrs, 
618. 

inoculation methods, 880. 

(See also Nodule production.) 
nitrogen content as affected by ferti- 
lizers, 120. 

nitrogen Axatlon by, 614. 
production In Hpain, 696. 

(SeeaUo Green manures and Alfalfa, 
Clover, etc.) 

Lemon Juice — 

desiccated, antiscorbutic value, 869. 
preservation, 476. 
sterilized, antiscorbutic value, 761. 
L<*mons — 

California, composition, XJ.B.B.A., 140. 
studies in India, 640. 

Lepidiota alhohirtum, life history, 169. 
Lepidoderma albohirtum, life history. 169. 
l4epidoptcra, new species, In National Mu- 
seum, 157. 

I/epidopterous larvae of South Africa, food 
plants, 247. 

Lepiema spp., habits and control, Mich., 
658 . . 


Leprosy, cbaulmoogra oil for, 579. 
Leptocorisa — 

actfta, life history and control, 468. 
varieomiB, notes, Guam, 748. 
LeptoneeroBis and leaf roll, relation, 649. 
Leptosphaeria — 

coniothyrium, notes, 148. 
herpotfichoideB, notes, 44. 
eacohaHt notes, 45, 647. 
spp., notes, 647, 846. 
xmgatmnday notes, 242. 

Leptua spp., notes, 265. 

Legpedeza. ( See Clover, Japan. ) 

Lettuce — 

downy mildew, control, Iowa, 846. 
hardening process in, Mo., 827. 
hardiness, varietal differences, 888. 
head production, Idaho, 889. 
irrigation experiments, Mich., 687. " 

rust, 43. 

viirleiy tests, Guam, 734 ; Ohio, 886. 
Le\icite — 

fertilizer ex|>eriment8, 626. 
soliiljlllty, 627. 

Lrucoteymra IvcifuguB, chloroplcrln for, 
666 . 

Levuann irideaoenB in Fiji, 247. 

Levnlinic 8 (id in foods, detection, 416. 
Leviilo.se, determinntion, table for, 506. 

Li(M», sucking, monograph, 246. 

Life zones of Cn nada, corret'tlon, 655. 
Light- 

action on colloidal chlorophyll, 825. 
artiOcial, effect on egg production, 678 ; 

Ky , 876 ; N.J., 674. 
coloiXHl, effect on plant growth, 325. 
effect on plant growth, 224 
(See aUo Bunshine.) 

Lignum-vltae, uses and importance, 446. 
Lilac diseases, 44. 

Lily bacterial disease, 244, 

Lime — 

analyses. 719 ; B. I., 221. 
and chalk on Essex soils, 621. 
and clay, Insecticidal value, 61. 
arsenate. (See Calcium arsenate.) 
as Are blight remedy, 461. 
as prevention of borax injury, 123. 
avallnblllty of calcium oxid in, 114, 
810. 

available In quicklime and hydrated 
lime, 810. 

borax and soda, injurious effect, 621. 
burning and grinding plants In New 
Zealand, 220. 

burnt, effect on swamp soils, 819. 
chlorinated, for sterilizing milk uten- 
sils, 176. 

content of dairy products, 680, 710. 
cost on farm, 220. 

different forms, fertilizing value, Md., 
821. 

effect on citric acid solubility of basic 
slag, 28. 

effect on nitrate prmluctlon, 515. 
effect on nitrogen content of soil, 425. 
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" Lime — Continued. 

effect on soy beans, N.J., 684. 
factor and lime-potash law, theory, 
426. 

for f^rassland, forms, 486. 
niter. (See Calcium nitrate.) 
nitrogen. (See Calcium cyannrald.) 
process In suRar manufacture, 616. 
reflristered brands, 24. 
requirement of soils. (See Soils.) 
scrub, control, 448. 
sources and use in England, 821. 
sulphur, form for scab control, Mich. 
443. 

sulphur, liquid, insecticidal Talue 
N. J.. 656. 
uses, outline, 821, 
o. chalk for tmrley and wheat, 716. 

(See aleo Calcium and Liming.) 
I.imequat, Eustls, new hybrid, 40. 

Limes, fertilizer and budding experiments, 
40. 

Limo-stone — 

analyses, 710. 
effect of fineness, 28, 122. 
effect on nitrate production, Mo , ,*115. 
high •magnesium and high-raleiuin for 
acid soils, U.I., 220. 
magnesian and nonmagnesian, 425. 
of North Carolina, 521. 
spreaders, Iowa, 885. 

Liming — 

effect on availability of soil potassium, 
phosphorus, and sulphur, 24. 
experiments, 626 ; Oreg., 215. 
experiments In Rhodesia, 817. 
experiments on soils of Wales, 122. 
experiments, summar.v, 427. 

( See also Lime avd special crops.) 
of humus soils, importance, 621. 
with crop rotatlon.s, 426. 

Limncrium dtaparfs, parasitism by, 457. 
T;inear bug on sugar cane, 246, 

Linkage — 

in mice, 268. 
in poultry, 760. 

Linseed — 

cake, analyses, Can., 168 ; Mich., 168. 
meal, analyses, Mich., 168; N.n., 675; 
Tex., 676. 

meal and screenings, oil feed, analysci^ 
Mich., 168. 

meal, feeding value, Ind., 477. 

Lipoids, rftle In Infection and Immunity, 276, 
Liquids, dtstllllng apparatus, 414. 

Liquids, opacity, measuring. 111. 

Litchl, culture, 286. 

Lithium in plants, Colo., 28. 
lilve stock — 

diseases. (See Animal diseases.) 
distribution In South America, 200. 
freight rates, 894. 
industries in China, 678. 

Industry in Belgium, government aid, 
292. 

Insects affecting, 668. 

International trade, 676. 


Live stock — Continued. 

marketing, cooperative, in Missouri, 390. 
poisoning by Mexican whorled milk- 
weed, U.S.D.A., 280. 
poisoning by sneezeweed, TJ.S.D.A., 82. 
sanitary laws of Montana, 81. 
shipping associations, cooperative, 695. 
shipping, cooperative, in Iowa, Iowa, 
90. 

statistics of Canada, 298. 

(Sec also Agricultural statistics.) 
(See also Animals, Cattle, Sheep, etc ) 
Liver, autoxidlzable constituent, 110. 
Llxivij^tor, description, 23. 

I.OCO wood, eradication, Mont., 384. 

Locust — 

bor(‘r, relation to Solidago spf‘cies, Ky., 
57. 

seven teen- year. (See Cicada, period- 
ical.) 

Tjocusts — 

control In Uruguay, 858. 

control, international conference. 853. 

control, summary, 748. 

Moroccan, in Craii, 851. 
outbreaks and control, 657. 

(Sec also (Irasshoppers.) 

Logan beetles, spraying for, 460, 

Ixiganberry crowngall, notes, 148 
Lonchaea aria fella, (‘neiny of fig in Prance. 
248. 

Longan, culture, 285. 

Lonnitarsus parvulus on flax, 748. 
Loranthus on mango, 843. 

Ix)ranthu8es, damage to trees by, 245. 
Louisiana Stations, notes, 395. 

Lowostege spp., control, 153. 

Lubricants, effect of graphite, 782. 
Lubrication — 

and lubricants, 781. 
viscosity and friction. 688. 

Lnoem. (See Alfalfa.) 

Lnrobang oil, analyses and solubility, 109. 
Lumber — 

industiy and export trad(‘ of Finland, 
237. 

(Bee also Timber and Wood.) 

Lumpy jaw^ (See Actinomycosis.) 

Lupines, new rot of, 241. 

Lycoperdon furfuraccitm , notes, 544. 
Lycophofia margaritosa saucia, life history, 
600. 

Lypus pro ten sis. (See Tarnished plant 
bog.) 

Lqtmnaecia phrngmMclla, studies, N.Y.Cor- 
noil, 465. 

Lymphocytes, function in nutrition, 867. 
Lymphoid tissue, function in nutrition, 867. 
Lyaimeter — 

experiments, N.Y.Cornell, 210, 
installation.s at Cralbstone farm, 811. 
Maeadamia nuts, variety tests, Hawaii, 640. 
Machinery. (See Agricultural machinery.) 
Mackerel, California, chemical study, 466. 
Macremphytus varians mouth parts, studies 


560, 

Macrobasis spp., noths, U.S.D.A., 




962 


EXPERIMENT STATION RECORD. 


[VOL 


Macrosporlom on ottrus, 348. 

MacroBporium — 

paraaitioum, notes. 146. 
aoUmi, notes. 447. 451. 
aolani on tomato, 14$. 

Magnesia impregnated soils, 316. 
Magnesium — 

arsenate, insecticidal value, Mich., 44.3. 
as afCectod by nitrification and sulfo 
ficatlon, Ohio, 430. 
determination in blood, 416. 
determination in feces, 417. 
determination In serum, 203. 
determination in urine, 417. 
removal from soil, N.Y.CorneJl, 2^K). 
silicate, elTect on wh(‘at, 717. 
sulphate, fertilizing value, 521. 

Maine University and station, notes, 796. 
Maize. (See Corn.) 

Malacoaoma amerioana. (See Tent cater- 
pillar.) 

Malaria control, relation to drainage. 460. 
Malaria control, rOle of top minnows in, 
167. 

(See aUo Mosquitoes and Anopheles.) 
Malnutrition — 

relation to tuberculosis, 809. 
severe Infantile, metabolism in. 762. 
(See also Nutrition and Undernutri- 
tlon.) 

Malt diseases and pe.sts, 62. 

Malta fever, treatment with collargol, 277. 
Mammals — 

in Queen.sland, 49. 

morphology of female sex organs, 266. 
small, of Colorado, 161. 

South African, treatise, 245. 
spermatozoa In, survival of motility, 
678. 

(See also Animals and specifle kinds,) 
Mammea americann, notes. 787. 

Mammitis, contagious, in ewes and goats, 
777. 

Manganese — 

as affected by nitrification and sulfo- 
fication, Ohio, 430. 
in beets, Colo., 29. 

Mange, parasitic, 778. 

(See also Horse mange and Sheep 
scab. ) 

Mangel — 

rust, notes, 741. 

seed identification in sugar beet seed, 

134. 

Mangels — 

effect of preceding crop, R.I., 238. 
feeding value, 765. 
fertilizer experiments, 131. 
liming experiments, 181. 
rotation experiments, 181. 
variety tests, 131, 227. 
yields, 538. 

Mangoes — 

In Australia, weevil pes^ 26 
studies in India, 640. «/ 
v&vty tests, Ilawa^, 640. 


Manioc. (See Cassava.) 

Mannitol production in silage, 804. 

Mannose, preparation from ivory-nut, 612. 
Manure — 

action on crops, 424. 
and fertilizers, comparison, 628. 
and s(‘wage fertilizer, comparison, 819. 
application, furrow system, 424. 
artificial. 217. 
economy tests, 386. 
effect on quality of potatoes, 441. 
fertilizing value, 818 ; Oreg., 215 ; R.I., 
213. 

hot composted, fertilizing value, 818. 
in Egypt, treatment and storage, ’618. 
liquid, conservation with gypsum, 818. 
liquid, conserved with formalin, effect 
on plants, 618. 

liquid, prevention of nitrogen loss, 714. 
whale, nitrification, 516. 

(See also Cow manure and Sheep man- 
ure.) 

Maple — 

disea.se, 44. 

Rond, organic aelds of, 308, 
seed, analyses and composition, N.Y. 
State, 308. 

Maplew — 

Cptospora chrysospvrma on, 850. 
distinguishing characteristics, 341. 
Marasmki tropezaHs, notes, (luam, 748. 
Marasvitus sp., notes, 45. 

Mares, native, breeding, Guam, 768. 
Margarln — 

fats, rancidity, 109. 
notes. 276. 

(See aUo Oleomargarin.) 

Marc/aropns nnnulatus. (See Cattle tick.) 
Marigold, Mexican, control In South Africa, 
227. 

Marine organisms, zinc in, 260. 

IMnrket — 

analysis, principles and methods, 698. 
gardens. ( See Truck farms.) 
reports, U.S.D.A., 91, 192, 390, 496, 
696, 789. 

statifltics, U.S.D.A., 290. 

Marketing — 

agricultural products, 593. 
butter, methods. 694. 
cooperative, and prlc«‘ determination, 
594. 

efficient, textbook, 289. 

In North Carolina, N.C., 890, 695, 789. 
methods and policies, treatise, 694. 
plan for improvement, 192. 
studies at experiment stations, 610. 
Markets, public, open types, U.S.D.A,, 492. 
Marls of North Carolina, 621. 

Marsh soils — 

drainage experiments, 819, 
reclamation and cultivation, 318. 
Marsonia fuplandie, overwintering, 861. 
Massachusetts — 

College, notes, 896. 

Station, notes, 196, 896, 099, 

Station, report, 96. 
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Mastitis. Mammitis.) 

Matches ami matchwood production. 237. 
Mairicaria nipollae folia, poisonous to cattle, 
770. 

Matthiola ap., olteot of soil f<‘rtllity on 
bloom, 736. 

Matthiola variotl(‘s, inheiitance in. 22.'?. 

May beetles, papers on, 61, 

Maj/ctiola destructor. ( See He.sRiiiu fly.) 
Mayonnaise, emulsification In, 258. 

Meadow — 

hay, fertilizer experl numta, 72(J, 
soils, fertilizer experiments, 319. 
Meadows — 

condition in England, 129. 
fertilizer experiments, 720 ; I M L, 024 
hardpaii subsoil treatment, 631. 
papers on, 487. 
pt'rmanent, in Denmark, 437. 
run-out, top-dressing experiments, Conn. 
State, 818. 

{Bee also Hay, tirass, and Grassland.) 
Moul moths, rearing. 450. 

Mealy bug, proven tien In vineyards, 068. 
Meat- 

blowflies on, protection against, ,57. 
butchering and curing In ("hina, 704. 
canned, international trade, 075 
chilled and frozen, black spot In, 800. 
extracts, analyses, 12. 
extracts, artificial, levulinic acid in, 
410, 

frozen, international trade, 075 
inspe<dion in *Saxony, 479. 
packing houses, treatise, 491. 
scrap, analyses, Mich., 108; N.H., 075; 
Tex., 075. 

scrap for pullets, Ind., 674 
scrap percentage for egg production, 
Ky., 876, 

spoilage, detection, 753. 

(See also Beef, Fork, etc.) 

Media. (See Culture media.) 

Medicinal plants. {See Drug plants.) 
Medlar leaf spot, 44. 

Mepninia gallinulae, notes, 885. 

Melampsora Uni, notes, 743. 

Molanoonium sacchetri, notes, 45. 

Mclanitis ismeni on rice, 458. 

Melanoplus spp., control, 168. 

Melmwtus hyslopi n.sp., notes, 401. 
Melilotus. {See Sw<^t clover.) 
ifeMola— 

arundinie, notes, 45. 
hicomis, notes, 845. 

Meloe sp., notes, C.S.D.A., 168. 

Melon aphis, control, 852. 
Meningo-encephalltlB, epizootic, etiology, 
486. 

Mercury vapor Quartz lamp radiation, effects, 
869. 

Maria lariois, studies, 664. 

Mermis myrmcoophila n.sp., description, 762. 
Mesta of Shepherds^ history, 890. 
MetahoUsm — 

basal, apparatus for determining, 671. 


Mel abolism — Continued. 

basal, clinical measurement, 200. 
basal, determination, difficulties, 861. 
basal, determination from carbon dioxld 
elimination, 072. 

basal, effect of colloidal iron, 366. 
basal, of children, standards, 261. 
basal, of Infants fed on dry milk pow- 
der, 766. 

basal, of women, 166. 
basal, relation to thyroid activity and 
pulse rate, 861. 
basal, symposium, 260. 
effeet of ultraviolet light, 870. 
endogenous purin, effect of diet, 757. 
experiments, r61e of cellulose fermeiita 
tion in, 69, 70. 

experiments with fat-free diet, 255. 
of fowls, 172. 

of infants with severe malnutrition, 
762. 

of ni'groes In Tropics, 671. 
of pigeons, effect of polished rice diet, 
470 

of roots. Mo., 323. 
of white race in Tropics, 671. 
MtiarrhiHum ajiisopliae, parasitism by, 560. 
Meteorologhal — 
observations — 

(Juam. 711 ; Ky., 809, Mass., 209; 
419, 809 ; Afont., 314. 830 ; N.J., 
510 ; N.Y.Rtate, 618; Ohio, 510; 
V S D.A., 16, 116, 209, 419, 618, 
808 

at h'ust I rinsing, Michigan, 410. 
hi Australia, 131. 
in Fnince, 314. 
in NeAV South Wales, 209. 
in Trinidad and Tobago, 711 
Meteoro^og^ — 

agricultural, 20fc. 
appli(Hl, in Italy. 15. 

Draziliaii division, 699. 
handbook. Til. 
papers on, U.S.D.A., 116, 618 
(8cc also Climnh*. Rainfall, Tempera- 
ture, Weather, etc.) 

Mctcorufi — 

dinudiatus, parasitism by, 247. 
versicolor, parasitism by, 457. 

Methyl — 

alcohol as nutrition tor algae, 824. 
alcohol, determination in presen<‘c of 
ethyl alcohol, 506. 
aiithranilate in grape Juice, 207. 

Mice— 

color mutation in, 268. 
linkage in, 268. 
short-eared mutants, 268. 
susceptibility to strychnin, 666. 

(See also Rodents.) 

Michigan — 

College, notes, 299. 699. 

Station, notes, 699. 

Station, quarterly bulletin, 698. 

Station, report. 49ft 
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Micracis, North American, key, Mies., 461. 
MlcraclBokles, new aubgenus, erection, Miee. 
461. 

Microbiology of soil, 51 S. 

Microooccus — 

meliteTisis. (See Bacterium meUtennia. 
tetragenuB, notes, Mass., 81. 
Microcolorlmeter, new, description, 806. 
Microorganism — 
growth in, 127. 
oxidation of sulphur by, 822. 

(See aUo Bacteria and Organisms.) 
Microscopy — 

elementary chemical, 201, 
laboratory manual, 201. * 

Middlings— 

analyses, Can., 167. 

with screenings, analyses, Mich., 168. 

(See also Wheat, Rye, etc.) 

Mildew- 

downy on apple, 646. 
downy, on grape, 458, 745, 849. 
downy, on spinach, 46. 
on cereals, notes, 289. 
powdery, on apple, 144, 463. 

(See also host plants.) 

Milk— 

and disease, 879. 
and its uses, U.S.D.A., 60. 
and legume seed proteins, supplemen- 
tary value, 161. 

bacteria in, little plate method of count- 
ing. 176. 

bacterial analyses, 174. 
bacterial content, S.C„ 771. 
bacterial content, effect of dirt, 772; 
lU., 873. 

bacterial count in, value, 176. 
bacterial count, variation In, N.Y. 
Cornell, 274. 

bacteriological tests in Dublin, 76. 
biological changes in, determination, 
Mich., 479. 

boiled, effect on scurvy, 360. 
bottles, brown glass, studies, Iowa, 76. 
bottles, glass, manufacture, 76. 
buffaloes* analyses, 677. 
calcium in, relation to casein digestion, 
863. 

calcium phosphate in, effect of heat, 
802. 

cans, empty, cleanliness, 76. 
cans, serilization. 76. 
chlorin content after Ingestion of salt, 
174. 

citric acid content, 616. 
composition in British East Africa. 
278. 

condensed, monograph, 258. 
control in dairy plants, 76. 
control, organisation, 174. 
cost of production, 771. 
cream volume, measurement, 111., 678. 
creaming ability, effect of pasteuriza- 
tion, in., 578. 

dsKpteinization, methods, 664. 


Milk— Continued. 

distribution in New Jersey, 76. 
distribution of salts In, 205. 
distribution, reforms in, 694. 
dried, analyses, 863. 
dried, notes, 276. 

evaporated, relation of acidity to co- 
agulation temperature, 808. 
evaporated, sterilizing, 681. 
examination, methods, 75, 113. 
fat adulteration, determining, 7nd., 205. 
fat and solids in, effect of lactation 
period, 680. 

fat as affected by coconut meal feed, 
Calif., 677. 

fat as affected by cottonseed meal, 
Iowa, 371. 

fat content, seasonable variation, 679. 
fat, cost of production, 90, 679. 
fat of cows on Oifflcial test, Mo., 371. 
fat origin, 878. 

fat percentage increased by feed, 679. 
fat V. cod liver oil, antirachitic value, 
471, 472. 
food value, 174. 

formulas, mineral elements In, 862. 
grade “A,” bacteriological examination, 
176. 

grading, rapid acidity test. 205. 
growth-promoting properties, 00. 
houses, plans, and construction, U.S. 
D.A., 28H. 

htiman and cows’, casein in, 261. 
buninn, food proteins in, 504. 
industry in Scotland, 670. 

Internatloual trade, 076. 
keeping quality, judging, 175. 
laws in Massachusetts, 75. 
nutritive- value for white mice, 666. 
pasteurization, 174. 

pasteurization, effect on creaming 
ability, 111., 578. 

pasteurizing temperature effect on 
pani typhoid group, 275. 
plant inspectors, qualifications, 176. 
plants, bacterial control in, 175. 
powder, apparatus for making, 11. 
powder, dry, use in infant feeding, 
766, 868. 

powder, vitamin B In, 01. 
prices in New Jersey, 75. 
problem in hot climates, 879. 
production during beat period, Ky„ 872. 
production, effect of age and preg- 
nancy, Ky., 372. 

production, effect of breeding, Iowa, 
371. 

production of young cows, 74. 
production, relation of labor to, 176. 
production, relation body secretions, 
Ky., 878. 

production, summer, maintenance, 
Iowa, 870. 

production, unsanitary, in England, 
879. 

products, dtric add content, 615. 
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Milk — Continued. 

proteins, anaphylaxis reactions, 9. 
proteins, relation to amino acids of 
blood, 74. 

recording societies, value, 679. 
recording societies, value of food rec- 
ords in, 879. 
records in Scotland, 670. 
remade, studies, 176, 177. 
rennet coagulability, effect of heat, 802. 
ropy, 175. 

secretion as affected by excess of pro- 
tein, 66. 

secretion, relation to diet, 878. 
secretion, studies. Me., 178. 
skimmed. (See 8klm milk.) 
smears, staining, 431. 
spoiling, 771. 

substitute for calves, Mo., 371. 
successive portions, variation in fat 
per cent, 771. 

supply and public health, 281. 
supply of various cities, 174. 
testing, Calif., 578. 
transportation and marketing, 174. 
utensils, sterilization, chlorinated lime 
for, 176. 

vitamin A content, 367, 680. 
vitamins in, from cows on vitamin-free 
rations, Eans., 478. 

Milkweed — 

insects In Kew Jersey, 066. 
whorled Mexican, poisonous to live 
stock, U.S.I).A., 280. 

Miller’s almanac, 228. 

Millet—- 

as forage crop, Mass., 30. 
pearl, Linnaean concept, 721. 

Millipedes under sash, control, 602. 

Milo— 

chop, analyses, Tex., 676. 
cross pollination, 230. 
meal, analyses, Tex., 675. 
seeding experiments, U.8.D.A., 637. 
yields, Mo., 326. 

Mine tiinbe. 1 ’, decay and preservation, 464. 
Mineral — 

elements in milk formulas for infants, 
862. 

mixtures for pigs, Iowa, 73. 
resources of New York, 218, 
resources of United States In 1918, 426. 
Minerals — 

Importance in diet, 269. 
of California, 627. 

Minnesota- 

State dour testing mill, 499. 

University and Station, notes, 396, 699. 
Minnows, mosquito-destroying, studies, 750. 
Mississippi Station, notes, 896, 796. 
Missouri— 

Fruit Station, notes, 499. 

Fruit Station, reports, 297, 

Station, notes, 290. 

Station, report, 894« 

University, notes, 299, 796. 


Mistletoes, damage to trees by, 245. 

Mites and Isle of Wight disease, 464. 
Mitochondria — 

in animals and plants, 824. 
in plant cells, 29, 824. 

Mohair, grading, U.S.D.A., 478. 

Moisture tester, remedying defects in, 414. 
Molasses — 

ainids, utilization by ruminants, 67. 
beet pulp. (See Beet pulp.) 
determining grain In, 312. 
dry substances in, 607. 
feeding value, Iowa, 362. 

Mold hyphae in sugar and soil, 431. 
Mollusks, dipterous larvae on, 67. 
Monainino acids in lactalbumiu hydrolysis, 
503. 

Monarthropalpua l)uwi, life history and con- 
trol, 750. 

Mongoose in Kentucky, 466. 

Moniezia sp. in sheep, 68.5. 

.tfotiiha fruotigena, notes, 463. 
Monilochaetee infuecans — 
notes, 561. 

on sweet potatoes, effect, 135. 
Monomorium spp., notes, 50. 

Montana — 

College, notes, 197. 

Station, notes. 197, 795. 

Station, report, 394. 

Moor — 

uK'adows. fertilizer experiments, 630. 
.soils, studies, 215. 

(See also Peat soils.) 

Murinya pterj/gosperma, notes, 737. 

Morpbin(‘ content, relation to poppy flower 
color, 126. 

Mo.salc disease, studies, 344, 743. 

Mosquito — 

l.irvae as affected by H-ion concentra- 
tion, 660. 
plague, source, 61. 

Mosquito-destroying top-minnow, studies, 
760. 

Mosquitoi's — 

and malarial control, 381. 
breeding, 248. 
control. N.J., 667. 
control, papers on, 459. 
einbryologlcal studies, 469. 
survey, P.K., 157. 

(Sve also Anopheles, Culex, and Mala- 
ria.) 

Moss rose, origin, 842. 

Moth, llparid, injurious to figs, 659. 

Moths, Eudomis and Cochylis, in Bordeaux, 
851. 

Motor — 

cultivators. (See Cultivators.) 
fuel, bacterial production, 780. 
fuel, treatise, 87. 
plows. (8ce Plows.) 
truck impact tests, U.S.D.A., 489. 
truck transportation, 890. 
trucks, construction and care, 890. 
trucks, export packing, 388. ^ 
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Motor — Continued. 

trucks, high-speed, desigu, 883. 
trucks in the east, U.S.D.A., 87. 
trucks, treatise, 890. 
vehicles, registration, U.S.D.A., 86. 
Motors, electric, fees and tests, 491. 

Mottling disease of sugar cane. (See 
Sugar cane.) 

Mouse louH<s tularaemia transmission by, 
603. 

Muck- 

nitrogen, availability, 120. 
soils, fertilizer experiments, Mich., 618. 
Muoor sp. in corn meal, 860. 

Mules — 

feeding experiments, 111. ; 077, U.S.D.A., 
631. 

international trade, 676. 

Mlill, fertilizing value. 720. 

Mungo beans — 

notes, Guam, 726. 
sprouted, vitamin content, 667. 

Musca domcHtica. <8ce House fly.) 

Muscle — 

autoxldizable constituent, 110. 
shoals project, paper on, 622. 

Miis<‘Ulnr — 

exercise eltcct on blood, 476. 
work, physiological cost, 571, 572. 
Mushroom root rot, description. Wash., 449. 
Mushroom;., gill, key, 322. 

Muskmelon fruit rot, 643. 

Musknieloiis, V'ai ifty tests, 839 ; S.<’ , 73:*. 
Mustard — 

mosaic disease, 148 
sc<'d oil, production, 036. 

Mutation — 

and adaptation as result of fire, 27. 
in lious<* mouse, 268. 

In pure line barley, 631. 
types of, 27. 

{Hre aUo Variation.) 

Mutations — 

and anomalies In plants, 624. 
and evolution, 624. 

Mutton — 

dressing and cutting on tb ' farm. 
Iowa, 477, 

international trade, 676. 

Mycosphaerella — 

boUeana, n.sp., notes, 722. 
gossypina. notes, 847. 
groasulariatf, notes, 243. 
sp., notes, 464. 

Myelopliilus piMperda, notes, 668. 
Myogonesis, tension of dlffereotial growth 
as stimulus, 268. 

Myssus ribis, production of winged forms, 
164. 

Naphthalene, effect on plants, 644. 

Narcissus eelworm disease, control, 668< 
Naeutitermes morio, notes, 560. 

National- - 

Agricultural Conference, editorial, 801 
Formulary of United States, 178, 
Yosemite, handbook, 41. 
par]% portfolio, 842. 


Nebraska Station, notes, 806, 700. 
Necrobacillosis — 

Intestinal, in shotes, Ky., 884. 
of sheep, Mont., 374. 

Necrology, notes, 199, 400, 699, 799. 
Nectarine scab, 453. 

Nectarines, dried, energy value, 869. 

A ccii ui — 

dili96iniaf control, 562. 
ipomoeae, notes, 844. 

Negro migration, 189. 

Negroes In Tropics, metabolism, 671. 
Nematocera of Mesopotamia, 59. 

Nematodi' — 

<li.sea.sc, new, of soy bean, 242. 
parasites of sheep in I’ennsylvanla, 686, 
Nemat<Kles — 

affecting narcissus, 663. 
new genera, 161. 
penetration into Diammals, 882. 
Nvmatodtim spp., measurements of eggs, 
777. 

Neon liglit, experiments, 640. 

Neivc stimuli relation to ovlducal secre- 
tions in birds. 267. 

Nervous system, comparative anatomy, 880. 
\vufoioma invoHi^pU'ua, studies, 58. 

.Nevada Stallon, notes, 299, ,396. 

New England Research Council, 790. 
nN'w Hampshire Station - 
notes, 197. 
r«>port, 394. 

' iiivcy of research. 394. 

New .Ti'isey St.Hions — 
notes*, 7}*6. 899. 
rep(>rt, 598 
N« W Mc'XJCO 

College and Station, notes, 97. 

Station, report, 394. 

New York — 

CerueJl Station, noies, 396. 

Cornell Station, report, 898. 

State Institute of Applied Agriculture, 
300, 900. 

State Station, notes, 299, 409, 700, 
796, 899. 

State Station, report, 698, 

Nicotln — 

ilust, insecticidal value, 862. 
dust, preparation, Calif., 860. 
solutions, preparation, U.S.D.A., 236. 
Nigbtsliade, feeding experiments, 674. 

Nippon river feyer. {See Tsutsugamushi.) 
Nitrate — 

of ammonia. {Bee Ammonium nitrate.) 
of lime. {See Calcium nitrate.) 
of soda. ( Bee Sodium nitrate. ) 

Nitrates — 

accumulation as affected by straw, 428. 
accumulation as affected by succulency 
of green manure, N.Y.Cornell, 212. 
accumulation as affected by wheat 
straw, 622. 

accumulation from decompositloii of 
oil cakes, 714. 

accumulation, relation to soil condl* 
tlon, 818. 
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NitrateH— ‘Contlnuod. 

amoniitw In first 5 foot of soil, 615 
composition and action, 820. 
formation as affected by sulphur, 428. 
production as affot*t<^ by lime, 515. 
production as affected by limestone, 
Mo., 316. 

Nitriflcalion — 

as affected by fertili/ers, 121. 
in South African s*)lls, 514. 
solvent action of, Ohio, 428 
Nitrobenzene, effect on plants, 64-1. 

Nltro^fen — 

accumulation in soil, rate, Mo., 315. 
content of soil as atT<‘ctt‘d l)y lime, 42"> 
determination in blood and urine, 015 
deti'rrninatlon, use of perchloric acid 
In, 615. 

distribution in meat extract.^, 12. 
fertilization, 424. 
lixation — 

as affecN'd by acid humus, 715 
as aff<‘et<'d by fertilizers, 120 
as aff<‘<*t('d bik straw, 42-1. 
by nli;ae, 824, 825. 
by njrei n plants, 723. 
by Inoculuted soy bean.^. 10. 
pnxo.sses. 820, 
syinbiotie, by b-fjonies, 514. 
forma in soy bean inxlub s. 030. 
in muck, availability, 120. 
in (O’sanie comptniud.s, detection, 415 
lime. (i'Jcc cy/ui.amid ) 

los^ from liquid manure, prevention. 
71 4 

iniorodeferminalion, 12, 700. 
need and us(‘ plants, 224 
noiiproti'iii, (ieleiniinuli< n, 113. 
pioduets commit I e<‘ report, suppi<'nu‘jn, 
425 

Nitrojjenous — 

fertilizers, comparison, 120, 025 ; S.C., 
717. 

fertilizers, development, 124. 
fertilizers for orchard soils, Wash., 817. 
fertilizers for loban-o tests, 038. 
fertilizers, nitrlliability, 510. 
potassic fertilizers, preparation from 
<'xplosives, 626. 

Malt.s, effect on quality of potatot's, 441, 
Nodulf" — 

bacteria, (^ee Itacillufx radicicola.) 
organisms, life cycle, 124. 
production, effect of soil temperature, 
124, 

{8ve ahto Legumes, Inoculation.) 
Nodules, forms of nitrogen In, 630. 
Nomenclature of agricultural plants, 129. 
Nonagria oUonga, studies, N.Y.Cornell, 465. 
Nonpartisan League, treatise, 292, 

North Dakota Station, notes, 700, 

Nosetnu apis, notes, U.S.I).A., 868. 

Notaris punotieollis, studies, N.y.Comell, 
466. 

Nursery stock, Imported, Insects on, 748. 
Nutrient — 

media. {See Culture media.) 


iMil -ienl — C'ouUnued 

solutions, acidity, relation to plant 
growth, N..T„ 525. 

Nutrition — 

Jind food chemistry, 355. 

and giowtli on fat-free diet, 565. 

and Vila mins. 256, 257. 

(Nec almj Vitamins.) 
bibliography, 29.5. 
cherruKtry of, 255. 

1 unction of lymphocyte and lymphoid 
tissue in, 867. 
in Viiima, 669. 

Jew of minimum in, 756. 

the dog, relation to vitamin B, 3.58. 
IMrquet s.Nhtem applii'd to American 
ctsfiditions. 562. 
quality of protein in, 255. 

1 elation to food manulacture, 256 
.studies, 564, 75^' ; Kans., 475. 

also idtd, Malnutrition, Metabol- 
ism, Viidernutrition, arul Vitamins.) 

.Vui — 

culture In British rolumfiia, Can,, 140. 
g! ow ii‘g, t J cattse, -M). 

N.’i -sojiinac. mwv . pecics. descriptions, 160. 

- 

(6 •n’Mou ot nortlieni .Mina, 42 
(iuniMst in Briti'^h Isles, 142 
c itwth ring- as affect* tl l)> rainfall. 

}.Uf , 16 . 

ami tare silage. {Sec Silage.) 

blntk rust, life h,istoi\ 2-10 

cluqt, aimlyscft, . 675 

< \ oWii rust, 2 10 

<1j M-aso •'Ui \ III ludi.' .511 

le« li, anal} ^‘s. N.H.. 675 

liuils as hay substitute, 674 

ru-t resistance, Inheiitauce, 546. 

rust lesistant vnrietle.s. Itiwa, 344. 

rust, studies, Iowa, 342. 

sil.age, (8cc Silfige.) 

smut, control, 844. 

smut, note.s, 239, 240. 

also Smut ai d Cereal smut.) 
straw V. hay, feeding value, 765. 

Oats — 

amiiio-aeid content, 504. 
and corn, feeding value. 111., 078. 
as affected b> calcitim, Ky., 816. 
as affected by sulphur, 822 ; Wash., 427. 
breeding e.x peri men ts, 633. 
by-products, composition, and digesti- 
bility. Mass., 476. 
cost of production, 590 ; Mo., 387. 
cultural directions, Wash., 437. 
culture experiments, Mo., 834 ; U.S. 
D.A. 724. 

decomposition rate in soil, N.Y.ComeJl, 

212 . 

feeding value, Iowa, 363. 
fertilizer experiments, 131, 227. 
Fulghum, history, U.S.D.A., 184. 
grass, liming experiments, 426. 
ground, analyses, Can., 167 ; Tex., 676. 
hybrid, studies, 231. ^ 
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Oats — ^Continued. 

Improyeinent by selection, 880. 
liming experiments, 131. 
oil extraction, 602. 
rolled, analyses, Tex,, 676. 
rotation experiments, 181, 819 ; U.S. 
D.A.. 725. 

seeding experiments, 227, 581 ; Iowa, 
826. 

Straw, effect on soil reaction, 211 . 
varietal nomenclature, 829. 
varieties, Mich,, 683 ; Tex.. 328. 
varieties, analyses, 683. 
varieties, new, description, 531. 
varieties, yields, Kans., 485. 
variety, new, in Sweden, 636. 
variety, new, yields, Iowa, 826. 
variety tests, 181, 227, 531, 633; Mo., 
826; Mont., 327; N.li., 328; S.C.. 
725 ; Wash., 487. 
yields, Mont., 827. 
yields in Australia, 182. 
yields in New Jersey, 226. 

Oofieroffpia airumda, life history and habits, 
669. 

OeoantJtua nigrioornis^ notes, 50. 
Oesophagostomum oolumhianuin in sheep, 
665. 

Oestrus, effect on milk production, Ky., 
372. 

Ohio- 

State University, notes, 97, 896. 

Station, monthly bulletin, 894, 708. 
Station, notes, 396. 

Oil- 
cakes, decomposition, nitrates from, 
714. 

from grape-seed, composition, 613. 
fungus, digestibility and use, 68. 
manufacture from grape seeds, 509. 
meal. (See Linseed meal. ) 
palm diseases in West Africa, 848. 
seeds, South American, studies, 108. 
Oils— 

as lubricants, critical temperature, 781. 
chemotherapeutic studies, 579. 
drying dims, stress-strain measure- 
ments, 586. 

essential, chemistry of, 808. 
extraction from leather, 114. 
hydrogenated, physiological value, 665. 
miscible, spraying experiments, 855. 
nondrying, sources, 109. 
shortening value, 258. 
vegetable, handbook, 202. 
vegetable, production and movement, 
686 . 

{See aHao Fats, Corn oil, Cottonseed 
oil, Olive oil, 

Okra — 

canned, bacterial 6ora, 869. 
vitamin content, 667. 

Oleomargarin industry and vitamin doc- 
trine, 256. 

oAao Margarln.) 


01lve~* 

6y and parasites, 852. 

oil production, 686. 

oils and reaction of Yillaveccbia, 710. 

scab, cause, 244. 

Olives — 

pruning experiments, 140. 
ripe, pickling, 208. 
sterilizing and pickling, Calif., 168. 
Oncopera mitooera in Queensland, 559. 

Onion — 

diseases, La., 145. 
dormancy studies, 538. 
grass, description and analyses, 689. 
maggot, control, Mass., 50. 
maggot, imported, life history and con- 
trol, 852. 

mildew fungus, perennial mycelium in, 
847. 

pink root, control, Tex., 848. 
seed production, La., 145. 
smut in England, 648. 
smut, relation to climate and culture. 
345. 

Onions, Irrigation experiments, Mich., 537. 
Ontario — 

Agricultural College, history, 892. 
Experimental Farm, Western, notes, 
398. 

Ooapora — 

pustulana, notes, 847. 
scabies. (See Potato scab.) 

Ophioholua — 

grumtnia, notes, 240, 
spp., notes, 44. 

Ophthalmia and vitamin A deficient diet, 
469. 

Opium poppy, flower color in relation to 
morphine content, 125. 

Orange — 

diseases, remedies, 668. 

Juice, dried, antiscorbutic value, 261, 
859. 

navel, and pomelo crosses, 786. 
peel, jellied, 258. 
peel, vitamin A in, 567. 
scrub, control, 448. 

Oranges — 

export of South Africa, cause of waste, 
658. 

siudies in India, 640. 

Orchard — 

insects in Indiana, 458. 
management, 841 ; Wash., 817. 
management in Hood River Valley, 
Oreg., 234. 
pests, 52. 

surveys, value to research, 444. 
Orchards — 

bird raising in, 741. 
cover crops for, 189. 
cover crops in relation to winter in- 
jury, Iowa, 884. 

infection from old isolated trees, 158. 
{See ul 80 Fruits, Apples, Peaches, etc,) 
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Orchid leaf spot, studies, 454. 

Oregon — 

College, notes, 499, 796. 

Station, reports, 698. 

Organic acids, formation by Aspergillus, 
225. 

Organic acids, variation during anthocyanln 
formation, 728. 

Organic matter — 

effect on soil reaction, 118, 211. 
humification in soil, N.Y.Coruell, 212. 
in plants, behavior, 824. 
in soil, carbon content, 709. 
in soil, estimation, 709. 
in* soil, transformation, 813. 
liberation by roots of growing plants, 
N.Y.Cornell, 323. 

solvent effect on rock phosphate, 21. 
Organisms — 

pathogenic, air carriage of, 773. 
thermophilic, thermal death time curves, 
561. 

(iSfec nlHo Bacteria and Microorgan- 
isms.) 

Oriental peach moth. {See Peach moth.) 
Omithodorea — 

crosBi, notes, 881. 

talaje, transmitting agent of relapsing 
f(‘ver, 682. 

Orthoptera, inheritance In, Kans., 476. 
Oryctes rhinoceros, morphology and ecology, 
560. 

Osoinella frit, habits, 158. 

Oscinis frit in winter wlieat, 460. 

OsleruK, new genus, erection, 151 . 

Osmotic pressure' — 
measurement, 631. 
rOle in toxicity of salts, 209. 
root pressure*, and exudation, 431. 
Osmosis, rOle in biology, treatise, 1 26 
Osteoclasts, function, 263. 

Osteomalacia, hunger, in Vienna, 568. 
Ostertmiia drcumcincia In sheep, 685, 
Ostriches, Inheritance of acquired charac- 
ters, 573. 

Otiorhynchld weevils of Florida, specific 
names, 560. 

Otiorhynchus — 

ovatus, popular account, 159. 
rotundatus, life history, 51. 

Ovulariopsis n.spp. from West Indies, 239. 
Oxidase acting upon phlorizin, 825. 

Ox-warble infestation, preventive treat- 
ment, 684. 

(See also Bot flies and Warble fly.) 
Oxygen — 

absorption in respiration, apparatus 
for demonstrating, 432. 
content of bog water, effect of cloudi- 
ness, 682. 

Owuurua ourvula as affected hy thymol, 885. 
Oysters — 

distribution of zinc In, 260. 
growth and food, N.J., 570. 

Pachnaeus, spedfle names, 857. 

Paddy. <8feeBice.) 


Paint- 

cold water, preparation and use, 688. 
Aims, stress-strain measurements, 586. 
red lead In, treatise, 688. 

Paints, fungi injurious to. N.J., 554. 

Pales weevil, life history and control, 258. 
Palm- 

coconut. (See Coconuts.) 
disease survey in India, 544. 
kernel oil cake, analyses, Can., 168. 
kernel oil, steam-distilled, vitamin A 
content, 266. 
leaf spots, 647. 
production, 686 
Papaya — 

leaf spot, 644. 
rot, 454. 

Papayas — 

breeding experiments, 736. 
from home-grown seed, Guam, 738. 
studies in India, 640. 
variety tests, Hawaii, 640. 

Paper diseases, 455. 

Paper dress form for dressmaking, IT.iS.D.A., 
792. 

I’aprikas, changes In composition during 
growth, 603. 

Para grass, culture and feeding value, 
Guam, 440. 

Parabiosis, hcteorosexual, changes in re- 
productive organs, 266. 
Paradichlorobenzene treatment for peach 
borer, 150 ; N.J.. 156 ; U.S.D.A., 166. 
Paralysis — 

in avian polyneuritis, nature of, 669. 

In children duo to wood ticks, 59. 
Parasites — 

cr 3 ptogamic, of plants, 448. 

Intestinal, of animals, 686. 
of animals, classification, booklet, 456. 
of animals in slaughterhouse, 882. 
of foxes, list, 686. 

(S4^ also speoifto parasites,) 

I*arasitlsm and symbiosis, 655. 
Paratetranyohus pilosus in Connecticut, 
753. 

Paratyphoid bacilli, viability in excrement, 

688 . 

Parks, natural, origin, 28. 

Parsnips, Ume requirements, K.I., 233. 
Parthenogenesis, occurrence and causation, 
222 . 

Paspalum, culture and feeding value, Guam, 
440 

l*asteurizatlon. (See Milk and Cream.) 
Pastures — 

botanical composition, 129. 
establishment after forest fires, 142. 
fertilizer experiments, 624. 
grazing and fertilizer tests, 227. 
improvement, 436. 

in wheat-growing districts of New 
South Wales, 688. 

irrigated, carrying capacity, U.8.D.A., 
771. 
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Pastures — Coutinued. 

old, Improvement, 437. 

(See alHo Grass, Grassland, and Mea* 
dows.) 

Pavement, wood block, relative wear, 780. 
Pavements, impact tests, U.S.D.A., 186, 286. 

(See also Concrete and Hoads.) 

Pea — 

and barley silage. (See Silage.) 
blooms, color factors in, 438. 
bran, analyses, Mlcb., 168. 
mildew, notes, 741. 
root rot, notes, 548 ; Del., 616. 
seed, vitamin A content, 357. 

Peach — ^ 

anthracnose, varietal resistance, 243. 
blossom blight, 543. 

borer, control, 166 ; N.J., 160 ; U.S.D.A., 
166. 

borer, mechanical protectors for, N.J., 
656. 

borer, studies, S.C., 747. 
brown rot, control, Mich., 562. 
buds, dormancy and winterkilling, 338. 
crowngiill, 543. 
disease control, Ga., 538. 

June drop, Del., 651. 

leaf curl, 453, 646, 741, 844. 

little <il8ea.se, studies, Del., 646. 

mildew, notes, 741. 

moth, oriental, life hist<»ry, Va., 659. 

moth, orlenlal, studies, 750. 

root borer, control, 750. 

rot, notes, 447. 

scab, 453. 

stocks, longevity, Tex., 336. 
thrips in California, 853. 
yellows, studies, Del., 646 
Peach-almond hybrid, 841. 

Peaches — 

composition, changes in, Del , 042. 
cover crops and fertilizer treatments, 

444. 

dried, energy value, 859, 
odorous constituents, 202. 
propagation, N.J., 536. 
variety tests, S.C., 783. 
winter injury, 447. 

Peacock-hen hybrids, 676. 

Peanut — 

Association, Southeastern, regulations, 
884. 

cake, cracked, analyses, Tex., 675. 

feed, analyses, 871. 

hay with nuts, analyses, Tex., 676. 

leaf spot, 648. 

meal, analyses, Tex., 675. 

oil, analyses, 109. 

oil, production, 686. 

Peanuts — 

breeding experiments, S.C., 726. 
cost of production, 590. 
improvement by selection, 880. 
notes Guam, 726. 
variety tests, 436. 


Pear — 

l)llght, Mont., 651. 
blooms, thinning, 140. 
leaf-curling midge, 4C0. 
pollen, viability and potency, 39. 
psylla, control, N.J., 566; N.Y.State, 
796. 

shoot growth rate, nature of, 127. 
spread, manufacture, 756. 

Pears — 

breeding experiments, 39. 
dried, energy values, 869. 
maturity, apparatus for testing, Oreg., 
641. 

pruning, Caldwell method, 736. 
spraying experiments, 646. 
stock and scion studies, 841 . 
winter injury, 189. 
winter study, 839. 
l*eus — 

anthocyanin formation in blooms, 433. 
as alfeeted by sulphur, Wash., 427. 
Ascochyta on, 241. 
barium in, Colo., 29. 
black eye in, studies, 125. 
canned, bacterial liora, 859. 
canned, standards for, 16. 
canning, inoculation tests, 19. 
canning atudles, U.S.D.A , 064. 
cost of production, Miss., 690. 
effect on following crop, 886. 
heredity of rogue types, 37. 
hogging-down experiments, Idaho, 171. 
hybridization experiments, 430. 
lithium in, Colo., 29. 
notes, (luam, 726. 
variety le.st«, 131, 839 ; Mont , 327. 
vitamin A content, 357. 
vitamin A content, relation to pig- 
ments, 267. 

l»eut— • 

bog, drained, soil shrinkage in, Wis., 
186. 

bog, pump drainage of, Wis., 186. 
deposits, evidence of climatic changes, 
817. 

exhibit In Philadelphia, 219. 
fertilizer experiments, 216. 
fertilizing value, R.I., 218. 
litter, nitrogenous, fertilising value, 
819. 

marshes, tiling, 881. 
nitrogen, acid, amid fraction of, 21. 
preparations and use in Ireland, 684. 
soils, improvement, 216. 

(See also Moor soils.) 

Pecan — 

culture in Florida, 41. 
rosette, studies, 668. 

Pectase, effect on action of pectin, 110. 
Pectin- 

behavior toward alkalis and pectase, 

110 . 

studies, 207. 

Pectinase produced by BhytopuM spp., 826. 
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» peotUiophora goMypiella. {See Cotton boll- 
worm, pink. ) 

Pediculus. (See Lice.) 

Pedigrees, analjgla, 268. 

(Peffomya) Phorbia cepetorum. (See Onion 
magj?ot.) 

pcgomyia brassioae, (See Cabbage mag- 
got.) 

Pclicularia koleroga, notes, 617. 

Pellagra — 

and acrodynia, 261. 
atudieR, 64, 762. 

PenicilUum — 

chryaogenum, respiration, oflfect of pTT 
value, 127. 

spp. In corn meal, S56. 
spp., notes, 447, 656. 

Penlclllium In sugar solutions, studies, 417. 
Pennsylvania — 

College, notes, 07. 197, 700. 

Station, notes, 97, 197, 397, 700. 
Pentosan content, relation to hardiness of 
plants, 443. 

Pentosans, determination, 112. 

Pento.«!e sugars, reduction and dehydra- 
tion, 26. 

Pentoses, determination, 112. 

Pepper blight, relation to soil moisture, 
N.Mex., 346. 

Peppers — 

hardening process In, 827. 
lime rerinirementa, R.I., 233. 
pimlento and bell, production, Ca., 538. 
(See also Chllles.) 

Peptone, effecl on indol formation by Bacil- 
lus coU, 180. 

Perchloric acid, use In nitrogen determina- 
tion, 616. 

Perfumes, artificial, chemistry of, 308. 
Peridermium — 

harkneasii, notes. 150. 
strobi, (Sec White pine blister rust.) 
Peridroma saucia. (See Cutworm, varie- 
gated.) 

Perilitus shod is, parasitism by, 356. 

Perilla, seeding testa, Ooim.State, 332. 
Permanganate-oxalate tHrationa, effect of 
filter paper, 805. 

Permeability — 

changes produced in, Del., 628, 
of citrus leaves, 432. 
of plant cells, effect of anions, 126. 
Peronospora — 

distribution In Switzerland, 546. 
outbreaks, signaling, 849. 

Peronospora — 

effusa, notes, 45. 
hyoscyamit notes, 651. 
sohaohtii on sugar beets, 450, 
sohletdeni, perennial mycelium In, 847. 
sohleideniana, notes, 145. 

Pestaloautia sdrrofaeiens n.sp., description. 
160. 

PestaloKzia on ferns, 647. 

Pfeiffer’s bacillus, growth studios, 78, 79, 
80. 

Phaenaoantha australica on sugar cane, 246. 


Phan crop ferae n.g. and n.sp*., description. 
659. 

Pharmacopoeia of United States, 178. 
Phenol, effect on rabic virus, 278. 
1‘heiioJogy, studies in, 434. 

Phenylalanin, effect on starch hydrolysis, 
707. 

I'hofiylhydraziu, method of estimating, 112. 
Philanivs lineatus, life cycle, Conu.State, 
154. 

I'hllipplne rollcge of Agriculture, notes, 
308. 

Phlocosinus cnixus n.sp., description. Miss., 
462. 

PhloigKin, oxldast* acllng on, 825. 

Phlox drummondii, synthesis of full color- 
ation, 723. 

Pholiota adipoha on blazed trees, 161. 

P horn a — 

betac on sugar beets, 450. 
niuaae, notes, Hawaii, 647. 
oleraeea, notes, 54.3. 
sp . notes, 464. 

Plutmopsis — 

Htri, notes, 463. 

pscudotsufjae n.sp. on Douglas fir, 244. 
I'horraium, (ietermination of flexibility, 230. 
Phorocera meracanthac n.sp., description, 

57. 

Phosphate — 

avail ability, effect of liming, 24. 
fertilizing value on peat soli, 216. 
fori relation to rickets, 471. 
rock, availability as affected by am- 
monium sulphate, Ohio, 429. 
rock, availability as affected by green 
manure, 320. 

rock, effect of nitrification and snlfo- 
ficatlon, Ohio, 429. 

rock, fertilizing value. (See Phos- 
phates, comparison.) 
rock, finely ground, use, 21. 
rock, production and export, 219. 
rock, production and sale, 430. 
rock, solvent effect of organic matter, 
21 . 

Phosphates — 

briquetting, 718. 

comparison, 315, 319, 821; Mo., 315; 
S.C., 717. 

fertilizing value, 216, 817. 
for pasture Improvement, 624. 
ill soil, solubility, 320. 
manufacture, acid decomposition proc- 
ess, 718, 

soluble, behavior of plants toward, 627. 
soluble, In soils test, correction, 310, 
soluble, retention In soils, 121. 

(See also Superphosphate.) 

Phosphatie slag — 

as affected by fluorspar, 22. 
fertilizing value, 28. 

(See also Phosphates, comparison.) 
for pasture improvement, 624, 626. 
solubility as affected by lime, 23. 
Phosphatlds, structure and signi^ance, li 
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Phosphoric acl<3 — 

absorption by plants, 627. 

determination, 416. 

distribution In blood of children, 269. 

extracts, enriching, 718. 

fertilisation, 424. 

fertilization of moor soil, 216. 

fertilization of soils, effect, 821. 

fertilization, results, 219, 220. 

in humus soils, nature, 715. 

manufacture, 718. 

need and use by plants, 224. 

Phosphoric oxld, solubility in mixed fertil- 
izers, 520. 

Phosphorus — « 

content of serum, relation to rickets, 
166. 

deficient diet, effect, 472, 473. 
effect on nitrogen content of legumes, 
120 . 

importance In nutrition, 269. 

Inorganie, in Idood plasma, 606. 
metabolism, relation to milk fat origin. 
878. 

salts, effect on quality of potatoes, 441. 
Phothora vdstatriw, notes, 647. 
Photosynthesis — 

and respiration, interrelation, 25. 
in fresh-water algae, 824. 
in marine algae, 825. 

Photosynthetic efficiency and light In- 
tensity, 29. 

Phragmidium — 

gedeanum, notes, 829. 
imitans, notes* 143. 

Phthorophlocu8 n.spp., description, Miss., 

461. 

Phytlachora sacchari, notes, 45. 
Phyllodromia germanieOf biology and con- 
trol, 53. 

Phyllosticta — 

conge8ta, description, 348. 
solanioola, notes, 451. 
aoUtaria, notes, 543. 
soUtaria, studies, 148. 
sp., notes, 647. 

Phylloxera, control, 61. 

Phylloxera-resistant stocks, Calif., 640. 
Physiology — 

of domestic animals, treatise, 681. 
principles, treatise, 256. 

Phyaocephalua aemlatU8» notes. La., 281. 
Phytalua amithi — 

campaign against, 559. 
on sugar cane, 634. 

Phytonomua murinua. (Bee Alfalfa leaf- 
weerll.) 

Phytonomua poatioua, parasite of, Identity, 
857. 

Phytopathologlcal service in Netherlands, 
741. 

Phytophfhora — 

oryptogea, notes, 54. 
faheH, notes, 845. 
infeatana on cucumber, 449. 
infeatvena on tomato, 451. 

(Hea iUao Potato blight, late.) 


Phytophfhora — Continued. 

8pp., notes, 44, 447, 454, 745. 
terreatria, distribution, 149. 

Pickles, cucumber, bacteriology, 602. 

Picric acid — 

as an agricultural explosive, 887. 
effect on plants, 644. 

Pigeon pea, culture and use, Hawaii, 440. 
Pigeons, flying homer, treatise, 178. 
Pigmentation — 

effect of colored light, 826. 
in animal fats, relation to vitamin A, 
61. 

in peas, relation to vitamin A, 267. 

(Bee also Anthocyanln and Color in- 
heritance.) 

Pigments, identification In brown-husked 
com, 126. 

Pigs — 

acid rations for, effect, Iowa, 368. 
Berkshire, description, 768. 
crossbred, errors in feeding experi- 
ments, 677. 

distribution in South America, 260. 
feeding experiments, 271 ; 676 : 

Guam, 763; Iowa, 303; Mich., 478; 
Mo.. 86.3; Mont., 364; N.Mex.. .305: 
Tex., 365; U.S.D.A,, 531, 767 
(Bee also Sows, brood.) 
glands, hemicollulose In, 60. 
hogging-down corn and soy beans, Mo., 
304. 

hogging-down experiments, Ky., 874. 
hogging-down peas, Idaho, 171. 
Inheritance in, 208, 760. 
mineral mixtures for, Iowa, 73. 
on forage, amount of grain for, Ohio, 
868 . 

pasturing experlmentp, Iowa, 30.3; 

Mont., 304 ; U.S.D.A,, r>31, 767, 874. 
raising, equipment for, Iowa, .386. 
raising in China, 573. 
value of sklra-mllk powder for, 874. 
vitamin rich rations for, effects, Iowa, 
362. 

(Bee also Sows and Swine.) 

Pine — 

beetle, black, notes, 668. 

Bishop, notes, 664. 

blister rust. (Bee White pine blister 
rust.) 

forests of Ontario, planting plan, 641. 
oil and pine distillate product emul- 
sions, U.S.D.A., 178. 

seedlings, western yellow, soil type 
and root form, 446. 
seeds, Scotch, germination, 142. 
shoot beetle, notes, 568. 
weevils, notes, 558. 

western yellow, importance and distri- 
bution, U.S.D.A., 841. 
western yellow, waste, distillation, 
U.S.D.A., 812. 
yellow, reproduction, 644. 

(Bee alao White pine.) 

Pineal gland, embryonic development in the 
ostrich, 573. 
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• pineapple fungus, summary, 848. 

Pineapples — 

culture experiments, Hawaii, 648. 
culture in Florida, U.S.D.A., 840. 
fertilizer experiments, uuam, 734. 
propagation tests, Guam, 784. 

Pines — 

natural infection, distance of spread, 
150 . 

of Soulh Australia, properties, 382. 

Pink bollworm. (t^ee Cotton bollworm, 
pink.) 

Pipe — 

corrugated^iroL, coefficient of rough- 
ness, 888. 

horizontal, stress coefficients for, 490. 
Pirioularia orpssae, notes, 448. 

Piroplasma tarandi rhangferis, notes, 68o. 
Piroplasmosis — 

Iwvine, in Great Britain, 484. 
in Indo-China, 181. 
of reindeers, e8{3. 
sumniHry. 680. 

Pis^ de terre farm buildings, specifications, 
886 

Pi88od(8 8trol)is notes, 254. 

PityogefWH mrrUliar^uH ii.sp , description, 
Miss., 402. 

Pitpophtfi^mia n.spp., description. Miss., 
462. 

Plant- 

breeding, handbook, 829. 
breeding experiments ( 'V^ Corn. Cot- 
ton, Wheat, etc.) 

(Kce also HercHlity, Hybridization, 
und fipeciflc plantn.) 
cancer, studies, 49. 
cells — 

capillary processes in, 482. 
mitochondria in, 29, 824. 

{Sec also (^'lls ) 

chromosomes. (See (’broinosomes ) 
color, modlflcation, 224 
colors, characters and behavior, 223. 
culture, fundamentals, treatise, 720. 
disease survey, S.C., 741 . 
disease survey of OTitario. 844 
dl'^eases — 

and pests, 448. 

and pests, handbook. Calif., 238. 
biochemistry, 563. 
in Dutch East Indies, 848. 
in England, 741. 
in Prance, 44. 
in India, 742. 

In Indo-Chlna, 741. 
in Morocco, 647. 
in Netherlands, 741. 
in Ontario, 48. 

In Philippines, 43, 845. 
in Poland, 742. 

in small gardens, control, 742. 
nonparasitic, treatise, 843. 
treatise, 288. 

(Sec also Fungi and different host 
plants,) 


Plant — Continued. 

distribution, relation to hydrogen-ion 
concentration of soil, 482, 526. 
foods, 224. 
growth — 

and soil conditions, treatise, 809. 
as affected by dfcyandlamid, 625. 
ns affected by electricity, Ky., 830. 
ns affected by formalin in eon- 
served liquid manure, 518. 
as affected by wind, 827. 
effect of cold in .stimulating, 225. 
effect of coloied light, 326. 
effect of reaction of nutrient so- 
lution, N..T., 52,5. 

effect on oxidizing flora of soil, 
N.J., 626. 

effect on sedimentation period, 617. 
efficiency index, significance, 523. 
function of calcium in, 433. 
quantitative analysis, methods, 
628. 

rate, nature of, 127, 
lice In apple orchards. N.Y.State, 861. 
life in New Zealand, treatise, 222. 
movement, treatise, 628. 
niovcmiiils, developmental, 224. 
oil. therapeutic value, 508. 
pathology, development, 739. 
pest control legislation in Florida, 457. 
pe.st law, inspection work under, 162. 
physiology, treatise, 126. 
pigmentation. (See Pigmentation.) 
production quadrats, 27. 
propagation, Il.I., 227. 
protection, organization for, 447. 
protection, practical, 447. 
succession, topographic relief as fac- 
tor, 432. 

tissues, dry v. fresh, effect on calcium 
assimilation, 560. 

tissues, formation of vitamin A in, 356. 
varieties, agronomic placement, 829. 
Plants — 

alkaloids in, function, 324. 
as affected by ammonium sulphate. 
Mass., 21. 

a8.Hlmllation of nutrients, 622. 
barium in, Colo., 28. 
beliavlor of organic substances in, 824. 
carbohydrate production, biochemistry, 
522. 

carbon dloxid nutrition and manure, 
424. 

classifications, 622. 
cryptogaralc parasites of, 448. 
desert . ( See Desert, ) 

doiil>le symbiosis in, 722. 
effect of shading, N.H., 138. 
effect of sterilizing agents, 644. 
evolution of, 524. 
excretion In, 224. 
fiber. (8ec Fibers.) 

flowering, Inheritance of germinal pe- 
culiarities, 27. 



974 


EXPERIMENT STATION RECORD, 


lYoh 46 


Plants — Continued, 

flowerlnff. new, from Guatemala and 
Honduras, 721. 
gaj^ Injury to, 128. 

genetic nature of winter and spring 
varieties, 632, 

green, effect on oxidizing flora of soil. 
N.J., 613. 

growing in the dark, Del., 628. 
hardiness, relation to pentosan con- 
tent, 448. 

hydrocyanic acid forma <lon tn, 630. 
hydrocyanic acid injury to, 041. 

Imports, TT.S.D.A., 29. 
in now habitats, studies, 26. i 

Injury and recovery, 128. 
land, algal ancestry. 624. 
light in, physiology, 224 
lithium in, Colo., 28. 
medicinal (fifcc Drug plants.) 
modifications under varying condiiions, 
721. 

nutrition in calcareous soils, .321. 
organic nutrition, 224. 
pentosan content, relation to hardl 
ness, 443. 

perennial, chloropbyll-be.'iring organs, 

27. 

permeability. (Srr I'ermeability.) 
photosynthesis. (^?^c Photosynthesis ) 
poisonous. (See LIyo stock poisoning 
and fipcvi/ic plants.) 
pollination. (S^ee Pollinntlon.i 
regeneration, quantitative laws In, 128. 
respiration, (f^ee Respiration.) 
salt requirements, 26. 
strontium in, Colo., 28. 
subcrln and cutin in, 631. 
supplemental list from southeastern 
Alaska, 222.) 
titanium in, Colo., 28. 
transpiration. (Kee Transpiration.) 
utlllssation of rock phosphate, 21. 
variation. (/?ee Variation.) 
piattmodiophora — 

hrassicar. {Pee Cabbage clubroot.) 
vaacularum n.sp., description, 651. 
Plastlds, origin, 722. 

Pleoepora — 

pomorum, n.sp., description, 243, 
trichoatoma, notes, 645. 
Pleuropneumonia, contagious — 
of cattle, diagnosis, 682, 883. 
of horse, and grippe, comparison, 278. 
Pleurotropia epioonua, distribution, 464. 
Plocaederua oheaua, notes, 61. 

Plowing, tractor, Tractor plowing.) 

Plows — 

design and operation, 100. 
tractor, tests, 87. 

Pork — 

aphids, control, 866. 
blotch, 848, 

brown rot, control, Mich., 652. 
brown rot, effect on fruit, 663, 
drought spot, notes, 462. 


I’lmn — Continued. 

websplnning sawfly, studies, 68. 
wlthertip, notes, 741. 

Plums — 

breeding experiments, 30. 
culture in Canada, 234. 
self-fertility and sterility In, ,39. 
storage studies, 388. 
variety teats, S.C., 733. 
winter study, 889. 

Pneumococcus protective substances in 
chicken serum, 775. 

Pnetimonia, contagious, of goats, 883. 

(^.'cc also Ph'uropneumonia.) 

Poison halt for grasshoppers, 63, 657, 
Poisonous plants. (Kcc Live stock pois- 
oning. end aprci/lc plants.) 

Poisons, sensitiveness of avitnmlnous ani- 
mals to. 470. 

Polarirnctry, new sodium lamp for, 111. 
Pollen — 

age, effect on hybrids, 721. 
longevity, studies, N.Y.Corntdl, 828. 
l*ollination — 

apparatus for sugar cane, 136. 
in orchards, 840. 
rOle of bimiblobees In, 840. 
studies, 39. 

(ycr also sprripc plants.) 

Polyneuritis — 

avian, alcoholic extracts of yeast for, 
669. 

avian, nature of p.'iralysls, 669. 
avian, production by synthetic ration, 
570. 

avinn, sindics, 668, 669, 

dc(T<'as<*d acti\ity of smooth muscle In, 

470. 

(r?cc also A^ltaniin B.) 

P(^hiopms 11 . g. and n spp., description, 248. 
Poll/portis — 

spp., nof€^s, 743. 
tsuffoe, notes, 348. 

T*oraegraiiafe root bark, tnenicldal value, 
687. 

Ponies, pasturing experiments, Guam, 763. 
Popcorn, prehistoric, 467. 

PopilUa japonica — 
control, 661. 

grubs, treatment for, 261, 252. 

Poplar leafhopper, 852. 

Poplars, Cytospora chrysoeperma on, 860. 
Poppic.s, wild, destruction in cereals, 138. 
Poppy — 

disease survey in India, 644. 
opium, flower color in relation to mor- 
phine content, 126. 
seed oil, production, 086. 
l^opulation, urban and rural, in Australia, 
696. 

I* )rk — 

international trade, 676. 
preparation on the farm, 808. 
production. {See Pigs.) 
soft, production, Tex., 305. 
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• PoroHdiirotiH orihououia — 
control, lf>U. 

))ariisiteft of, 247. 

Humnmry, 352. 

Porthetria dispar. (tSre (iipny moth.) 

J^orto Uico Insular Station, notes, 790. 

Pul ash — 

Alsatian, 522. 

American sonrtM' and value, 020. 
deposit. s In west Texas, 719. 
fertilization, 424. 
fertlHzallon of moor soils, 216. 
fertilizers, sources, S.C., 717. 
fertllizlni^ value, Mass., 19. 
f«‘Hilizin{^ value on peat soil, 216. 
from jrreeriKnnd, 719. 
from kelp, 23. 
ue<*d and use by plants, 224. 
reetn’<'ry from cement kilns, 220. 
saltN, action on acid soil, 620. 
salts, etTect on soil moisture, 627. 
shales of Illinois, 626. 

Trona. eff«‘<*t on crops, S.C., 717 
Potassium — 

anntioninnj nitrate, comjstsition and ac* 
lion. S20 

a^nilahility, effect of llmiriju;, 24. 
det< imiuatlon in hlood, 416. 
determination in foetus, 417 
determination in soil, use of sillea 
eiucibh‘S, son. 

det< rmlnation in urine, 417. 

<ffef't on iiilrojfen t'onteiit of le>,'umeK, 

120, 

fertilizers, cffe<*t on quality of potatoes, 
440. 

hjdroxld solution, alcoholic, prepara- 
tioii, 614. 

lodid f(»r goiter and hairlessness, Mont., 
374. 

muKnosluui sulpliati^, valut for potntoev, 
426. 

phosphate, antirachitic value, 166. 473 
rcanoval from soil, N.Y.Cornell, 210. 
sulphate, value for potatoes, 425. 
thlo«*yanate, effect on plants, 544. 
Potassium-i»(‘nvSnR shale for soil Improve - 
ment, 626. 

Potato 

hlack seal>, 449, 743. 
black sca)» in Netherlands, 744. 
blackleg, 741, 847 ; Can., 145. 
blight. <*arly, 847. 

l)light, late, 543, 049, 847; Can,, 145, 
Mass., 48. 

blight resistant varieties, Hawaii, 683. 
canker, 847. 
curl, notes, 741, 

demonstrations In Ontario, 242. 
disease in Holland, 741. 
disea s<* survey in India. 544. 
tlisensos, Can., 145. 
disfiases, control, in England, 241 . 
diseases, effect of heat on seed, 84 K. 
diseases in Canada, 847, 
diseases, studies, 844 ; N..T., 548. 


Potato — Continued, 
fllosity, cause, 744. 

Pusaria rots, effect of temperature and 
biimldliy, 14d. 

Kusarlum disease, Mont., 348. 

Fusarlum diseases, 847. 
juice extracted with acids, antlscor- 
butlc value, 359. 
leaf curl, cause and control, 242, 
leaf roll, 847 ; Can., 14.5. 
leaf roll as affect* d by climate, 242. 
leiif roll, control, 450. 
leaf roll, ‘studies, 44, 147. 
leafhoppor, control, 246 : Ohio, 749 ; 
^U.S.D.A., 163. 

leaf hopper, curl> dock ns host, Iowa, 
340. 

mosaic, 847 : t’lin , 146. 
mosaic in Oreat Itiitaiii, S48. 
morale, rejetion to riniiiing out, Minn., 
346. 

proteins, ntary value, 161. 

Uhlzoctonia, control. 844. 

r<»f di]*‘ to cold, 241. 

scab, notes, 44, 741, 847. 

sjMb. studies. 450. 

scab, sulphur for. t>49. 

scab, treatment, 540 ; N..1., 540. 

.'.•e<*dllngs, deseripti<>n, 834. 

spnulling s’proul. 744. 

tipl'uru, artificial prodindion, 549. 

flpburn. efuiirol. Ohio. 749. 

T.pburn. etiology, 714. 

(ipi)urn, notes, 51, 847. 
tipburn, relation to leathopper, Iowa, 
340. 

tuber rot under iriigntlon, 146. 
wart iliseiise, distribution, 242. 
wart disease, European, 242. 
wart disease, history and dI.stribut]on, 
5,50. 

wan dlseaso. immuiiit.c, 550. 
wart disease in Europe, 650. 
wart disease in Netherlands. 450. 
wart di.'ve.'ise in I*eniivvlvania, 650. 
wart resistant varieties. 146. 
wilt, notes. 847 
Potatoes — 

after alfalfa, fertilizer experimenta, 
NmT., ,590. 

as affected b\ bera.x. 123; Coim.State, 
. 322 . 

bleeding experiments, 538, 683. 
commercial utilization, 15. 
cooperative marketing, Minn., 290. 
cojiper absorption by, 824. 
cost oif production, N.J., 590. 
culture experimenta, 131, 5.33. 
culture in England, 636. 

< ulture on peat soil, 216. 

<‘uJture, scientific reseandi in, 636. 
culture, storage, and marketing In 
British Columbia, 231. 
degeneration in, 126, 548. 
deterioration, Il.I., 227. 
effect on following crop, 386. 


19423—23 7 



976 EXPEBIMBNT KTATION EECOBD. (Vol 4e 


Potatoes — Continued. 

fertiliser experiments, 181, 227. 426, 
583, 633 ; S.C., 725. 
frost injury, 241. 
grades of North Dakota, 134, 
growth and accumulation of reserve 
material, 25. 

hot composted manure for, 818. 
hybridization studies, 884, 885. 
inheritance of abnormal haulm type, 
126. 

liming experiments, 181. 
maturity trials, 835. 
quality, effect of fertilizers, 440. 
rotation experiments, 131, 819 U.S. 
D.A., 725. 

salt requirements, N.J., 626, 
seed certification, 83. 
seed, comparison of stem with seed 
end, 231. 

seed, for Connecticut, Conn.Storrs, 835. 
seed, hot formaldehyde treatment, 
Iowa, 842. 

seed, maturity and size, N.J., 680. 
seed, size, and source, 227. 
seed, tests, Mo., 332. 
seed, treatment, 650 ; Iowa, 342. 
seeding experiments, 638, 633 ; Mont.. 
827. 

spacing and seeding exporimenta, 181. 
spraying experiments, 241 ; N.J,, 648 ; 

Ohio, 749. 
storage tests, 533. 

8un*drled, vitamin content, 859. 
synonymous varieties, 730. 
time of applying manure, 531. 
varieties, R.I., 226. 
varieties in Germany, 231. 
variety tests, 131, 227, 531, 533, 663. 
wild, habitat and growth, 32. 
yield as affected by time of harvest, 
231. 

yields In New Jersey, 225. 
yields in relation to missing hills, 
Mont., 327. 

Poultry — 

breeding, treatise, 272. 
colony breeding, N.J„ 674. 
diseases, distribution and prevalence, 
N.J., 684. 

diseases, treatise, 276. 

(See also apecifio diseases,) 
feeder and watering stand, Ohio, 782. 
feeding experiments, 770; Calif., 576; 
Iowa, 363 ; Mo., 870; U.S.D.A., 531. 
{See also Chicks, Hens, laying, 
and Pullets.) 

feeds, analyses. Can., 168 ; Mich., 168. 

for exhilfition, standard, 875. 

genetic studies, 272. 

houses, construction, Mont.> 698* 

houses, equipment, N.Jm 189. 

houses for Kentucky, 386. 

houses for Missouri, 386. 

houses for Ohio, 386. 

bouses, plans, Wis., 288. 


Poultry — Continued. 

husbandry, textbook, 95. 
improvement, Missouri plan, 72. 
Industry in Netherlands, 875. 
keeping for boys and girls, 598. 
keeping, handbook, 768. 
keeping in city, 273. 
keeping in Porto Kico, r.K., 370. 
linkage In, 769. 
mating, methods, N.J., 869. 
plant, sanitary practices, N.J., 678, 
purebred, record of performance, 770. 
raising in China, 573. 
sexdinked inheritance in, Mo., 370. 
system of pedigree work, 876. 
winter handling, Wash., 297. 
yard sanitation, Wash., 297. 
yards, green crops In, values, N.J., 674(. 
(See also Chickens, Ducks, Fowls, 
Geese, and liens.) 

Prairies of Canada, tree planting on, 843. 
Precipitation. (See Bniufall and Snow.) 
Pressure cooker, use in the home, 267. 
Preventive medicine and hygiene, treatise, 
859. 

Prickly pear. (See Cactus.) 

Prionoxystus rohiniae, notes, 760. 

Privies, types, relation to intestinal lnfe<s 
tions, 588. 

Prodenia litura on rice, 458. 

I*ropagating frame, description, 640. 
Prophylaxis of animal diseases, treatise, 
679. 

Prosperity, national, factors affecting, 690. 
Protea cynaroides, bacteriolytic action In, 
44. 

Protein — 

animal, value for laying hens, 875; 
Ky., 876. 

deficiency and pellagra, 762. 
excess, effect on milk secretion, 65. 
formation from urea by ruminants, 67, 
68 . 

metabolism, physiology, 568. 
requirements for heifers, Mo., 871. 
I'eqairements of children, 766. 
requirements of growing calves, 764. 
source for egg production, Ky., 875. 
values, supplementary, In foods, 161. 
Proteins — 

digestibility, studies, 168* 
bydrolysls, separation of amino acids, 
from, 802. 

of alfalfa plant, 801. 
of milk, anaphylaxis reactions, 9. 
qualitative differences in relation to 
nutrition, 265. 

soluble, from soy beans, pveparatiim, 
356. 

Protoplasm, components and coUodial be- 
havior, 26. 

Protozoology, treatise, 78. 

Protura — 

Nearctic species, notes, 255. 
new genera and species, 465. 
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• Prune — 

aphids, control, 855. 
butter, manufacture, 755. 
drought spot, notes, 452. 
root borer, control, 750. 

Prunes, dried, energy value, 859. 

Pruning, long and old style, 640. 

(See also eped/lo crops,) 

Prussic acid — 

in forage, poisonous to live stock, 484. 
In Jowar, 722. 

Pst'uinae, new species, 58. 

Pseudomonas — 

citH, (See Citrus canker.) 
fluorescens In decomposing salmon, 754. 
fuglandis, notes, 144. 
puooganeua in swine pneumonia, 88. 
radicicola. (Sec Bacillus radicicola.) 
spp., on sugar beets, 450. 

Pseudopcsiza rihis — 
control, 844. 
notes, 243. 

Pseudopityophthorus gracilus n.sp., descrip 
tion, Miss., 402. 

I*aciKlothysanoes n.g., description, Miss., 
401. 

Psichaera spp., parasitism by, 158. 

Psylln pyri. (See I*ear psylla.) 
Pterypophorus analls larvae fatal to cattle, 
770. 

Pveeinia — 

nntirrhini, ccintrol. Mass., 053. 
praminis avenae, notc.s, 545. 
pramifiis, relation of grasses to, 448. 
prarninis tritiei Lj'riulnntfon, effect of 
citric acid, 840. 
kuchnit, notes, 45. 
pruni on poach, 845. 
prumsptnmne, notes, 453. 
spp. on cereals, 239, 240, 
spp., temperature of spore germination, 
N.n„ 343. 

Iritimna, aeclal stage, 144. 
tritMna, notes, 846. 

Pullets — 

development, effect of time of hatching, 
N.Mex., 370. 

early v. late- maturing, Ohio, 708. 
fall and winter care, Mich., 598. 
fecHling experiments, Ind., 574. 

(See also Chickens and liens.) 

Pulley tests, summary, 782. 

Pulleys, standard belt, formulas, 287. 
PuliHnaria innumerahilis, symbiotic fungus 
in, 246. 

Purdue University, notes, 195, 499, 794, 
899. 

I’urln metabolism, endogenous, effect of diet, 
767. 

Purpura hemorrhagica, treatment for, 686. 
Pyrausta ainsUeit life history, 660. 

Pyrausta nubilalia, (See Corn borer, Euro- 
pean.) 

Py rethrum, alcoholic extract, insecticidal 
value, 748. 

Pyrhellometws, standardisation, 418. 


Pythiacystis oitrophthora — 
distribution, 1 
notes, 651. 

Pythium — 

huilcHf notes, 847. 
dchuryanum, notes, 46, 847. 
debaryanum on sugar beets, 450. 
debaryanum on tomato, 461. 

Quebracho bark ashes, fertilizing value, 828. 
Quercetin, occurrence in brown-husked corn, 
125. 

Quinol, color reaetion, 068. 

Rabbit brush, poisonous to sheep, 396. 
Rabbits — 

(iMseases of, treatise, 276. 
raising. Wash., 498. 
snowshoe, injurious to couifci*R, 447. 
zinc in, variation, 667. 

Rabic virus, (hvslccated, preparation, 181. 
Rabies 

control in Massachusetts, 681. 
immunization method, 278. 
notes, 773 

occurrence in Great Britain, 178. 

“ Radio manure, fertilizing value, 221. 
Rafllnose and sucrose mixtures, 'analysis, 
206. 

Ragi, Pirlcularla on. 448. 

Ragl, root parayites, 343. 

Railroad rates — 

effect on fertilizer industry» 522. 

<»n agricult ur.al products In Prance, 094. 
Rain- 

analyses, U.S.D.A., lie. 
water, dead leaves in, effect on grain 
germination, 813 
wnter,8ulphur in, 16. 

Rainfall— 

and riin-off studies, 380. 
effect of Great Lakes. U.S.D.A., 619. 
effect on oak growth rings, Mo., 10. 
maps of Latin America, TI.S.D.A., 019. 
of I^atin America, U.8.D.A., 019. 
rwords at Rothamstocl, 314. 
relation to sunspots, 209. 
seasonal, U.S.D 16. 

Ramie, determination of flexibility, 230. 
Ramularia areola, notes, 845. 

Ranch cost account imr, 893. 

Rape — 

effect on soil reaction. 211. 

fwHllng value, Jown,.303; Mont., .304, 

oil, production, 036. 

oil, therapeutic value, 668. 

sulphids on, 51. 

Raspberries — 

breeding exp<'rimonts, 39. 
culture in Canada, 234. 
growing in MaKSfichusetts, 842. 
storage studies, 338. 
variety teats, 839. 

Raspberry — 

anthracnose, notes, 143. 
cane blight, notes. 143. 
crowngall, 543. 

Juice, desiccated, antiscorbutic value, 
359. 
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Raspberry — Continued. 

shoots, hardiness, relation to pentosan 
content, 448. 
yellow rust, notes, 143. 
Raspberry-dewberry hybrid, Tex., 336. 

Rats — 

eflPect of lactation on sexual cycle, 871. 
eradication in Great Britain, 466. 
growth and weight as aifeeted by thirst, 
264. 

hermaphroditism in, 265. 

Moniliformis species in Tex., 49. 
resistance to consecutive injec'tions of 
strychnin, 665. 

susceptibility to strychnin, 656. * 

(See aUo Rodents.) 

Ravenelia erythrinac ii.sp., description, 829. 
Ravens in Normandy, 862. 

Reagents, organic chemical, preparation, 414. 
Reclamation — 

projects, U.S.D.A., 724, 793. 

Service, report, 886. 

Recur varia nanelUi, notes, 741». 

Red— 

dog flour. ( Ree Flour, rod dog. ) 

gum trees, tapping methods, 341. 
lead, use In paint, treatise, 688. 
mite, European, in Connecticut, 768. 
soils, origin, 621. 
spider mites, control, lOO, 662. 
sidder mites, new Neurotic, 16 1. 
spider mites, studies, S.C., 747. 
spider oni avocado, 7.52. 

Reductase test for milk, limitations, 76. 
Redwood — 

identity, 843. 

second-growth, volume tables, Calif., 
342. 

Refractometer for valuation of sugar beet 
seed, 807. 

Relapsing fever, transmission by ticks, 682. 
Remedies, new and nonoflicial, 880, 

Rennet manufacture, 771. 

Rennin, action on casein types, 261. 
Research, agricultural, {f^ee Agricultural 
r< .search.) 

Itcbplration — 

and photosyntbeslK, interrelation, 26. 
apparatus, 166. 

apparatus, Bentnllct portable, criticisms 
of, 260. 

in apples, 837. 
in sprouting barley, 224. 
rate of leaves, 26. 
studies, 127. 

Respiratory quotient, uncertainty, 70. 
BhahdomemU obBOuruB, Guam, 748. 
Rhcdinaoeraec micenB, ovipositlon and 
habits, 867. 

Rlmycletis marift, life history, TJ.S.D.A., 

249. 

Rhenania phosphate, fertilising value, 820. 
RheeBtporatvffium aphanodermetuB, notes 

847. 

RhienopelteJlu eucalypti n.sp., dcHcription. 
867. 


Rhinoceros beetles — 
biology, 250. 
studies, 669. 

Rhizoctonia in Porto Rico, 645. 

Rhigootonia solani — 
notes, 447, 461, 544. 
physiological specialization, 326. 
sp., notes, 45, 846. 

Bhigopus — 

nigricatiB in corn meal, 366. 
nigricans, notes, 447, 647, 846, 847. 
8pp., pectiuase produced by, 326. 

Rhode Island — 

College and Station, notes, 108. 
Station, report, 297. 

Rho<iodendron root rot, 150. 

Rll)e8. (Sec Currants and Gooseberries.) 
Rlce~~“ 

blast, notes, 448. 
borer, control, 458. 

bran, analyses, Mich., 168; Texas, 676. 
breeding, 184, 634. 
bug, life history and control, 468. 
bug, notes, Guam, 748. 
cost of production, 89. 
cracked, analyses, Tex., 676. 
culture experiments, 181, 226, 227, 486, 
437. 

culture in Colombia, 391. 
culture ill India, 231. 
culture, methods, Hawaii, 633. 
disease survey in India, 644. 
fertilizer experiments, 131, 227, 487, 
634; Guam. 726 ; Tex., 828. 
fields, decomposition of Astragalus 
sinicus in, 715. 
flour, detection, 13. 

Millers’ Association, statistics, 441. 
pests in Philippines, 467. 
polish, analyses, Tex., 675. 
production in Japan, 538. 
production in Mexico, 88. 
rotation experiments, 437. 
seedlings, growth, 630. 
sehH’tion experiments, 232. 
starch manufacture from, 608. 
stem borer, notes, 468. 
variety tests, 131. 227, 487, 634. 
wild, of India, classification, 33. 

Rickets — 

and vitamin A deficient diet, 165. 
cure by sunlight, 165. 
development, determining factor, 868. 
dietlc production and prevention, 166, 
diffusable calcium of blood serum in, 
203. 

etiology, 860, 869. 

experimental, studies, 471, 472, 478, 

668 . 

prevention by mercury vapor quartz 
lamp, 869. 

relation to calcium and phosphoinis In 
serum, 166. 

relation to vitamin A, 64. 
seasonal variation, 164. 
studies, 660. 
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► Blnderpest — 

tiyperiiumuulzatlon, 082. 
hyperimraunlzatlon, anapliylaxls In, 
881. 

immunization, 688. 

In Belgium, 773. 
in Belj^um, control, 580. 
in West Africa and Poland, 680. 
inoculation method, 481. 
outbreak, control In Brazil, 683. 
serum, preparation In Poland, 279. 
y 'rum, rapid production of, 876. 
studies, 82. 
summary, 279. 

RIvei — 

discharge measurements, improvement, 

886 . 

measurement. (See Stream flow meas- 
urementa.) 

stages, daily, at gauge stations, U.S. 
D.A., 688. 

Road — 

accident map of Maryland, U.B.D.A.. 

86 . 

assessments, primary and secondary, 
779. 

Bates experimental, 889. 

Bates experimental, report, U.S.D.A., 

86 . 

materia] standards, 285. 
materials of Indiana, tests, 881. 
materials. tol<*rance of sand In, U.S. 
D.A., 187. 

Koadh — 

administration in Maryland, 489. 
administration In Ontario, 585. 
brick, rolled base, U.S.D.A., 286. 
construction with array materials, U.S, 
D.A., 285. 

papers on, TJ.S.D.A., 86, 186, 285, 489. 
subgrade bearing power, testing, 87. 
tar treatment, specifications, 889. 
vertical curve formula, solution, U.S. 
D.A., 285. 

(See aUo Pavements.) 

Robusta coffee as food substitute, 765. 

Rock for road building, (^ec Road mate- 
rials.) 

Rock phosphate. (See Phosphate.) 

Rodents, new, from Oregon and Nevada, 
456. 

(Sev also Mice and Rats.) 

Roentgen rays, effect on X-chromosomes, 
673. 

Roofing materials, Iowa, 888. 

Boot — 

adaptation to deficient soil aeration, 25. 
crops, culture experiments, 181. 
crops, culture in Sweden, 583. 
development and absorption, 29. 
development of grain as affected by 
fertilizers, 182. 

growth rate, effect of diminished oxy- 
gen supply, 25. 
maggots, control, N.H., 850. 
nodules. (See Nodule production.) 
pressure, mechanism, 481. 


Boots — 

cell vacuoles in, origin, 823. 
contraction, 224. 

growing, liberation of organic matter, 
N.y.Cornell, 323. 
metabolism, Mo., 823. 

Hope, manila, tensile tests, 490. 

Rose — 

bengal as bacterial stain, N.Y.State, 481. 
moss, origin, 842. 
rust, notes, 44. 

Roselle, culture experiments, Guam, 738. 
Rosewood, identity, 843. 

Rosin varnish, value against I>orers, 252. 
RoBir§nit8ohkia nervincola n.g. and msp., 
description, 844. 

Rotation — 

fertilizer experiments, 386 ; llawali, 628. 
of crops, R.I., 226. 

of crops and cultural methods, U.S. 
D.A., 180. 

of crops for dairy farm, Ohio, 894. 
of crops under Irrigation, U.S.D.A., 
724. 

of crops, value, 228. 
of crops, value of liming for, 426. 
Rothamsted Experiment Station, notes, 797. 
Boup, serum treatment for, 196. 

Roup, vaccine for, Kans., 485. 

Rubber — 

black stripe, 465. 
brown bast, 746, 747. 
brown bast resistant trees, 849. 
crowngail, behavior, 49. 
diseases, notes, 844. 

latex vessel system, relation to yield, 48 . 
moldy rot, 455. 
plantations, thinning, 787. 
plantations, thinning, bark examina- 
tion in, 1 48. 
plants, 42. 

prf‘pamtion, Knalyv^ig of fhemicals for, 
114. 

selection, 223. 
tapping methods, effect, 43. 
trees, budded, latex vessels in scion 
and stock, 42. 

trees, mother and daughter, correla- 
tion, 737. 

Ruminants, parasites of. La., 281. 

Run-off — 

and rainfall studies, 380. 
muxiDium, determination, 778. 
studies, Mo., 316. 

Rural — 

community, description and mapping, 
590. 

community organization, fundamentals, 
895. 

community progress in Kansas, 496. 
community with highest .seore, W.Va., 
191. 

credit. (See Agricultural credit.) 
economics in Argentina, 495. 
economics, teaching, 497. 
economi(.*s, value, 192. 
education as a profession, 98. 



980 


EXPERIMENT STATION IU300RD, 


[Yol. 4e 


Bnral — Con tinned, 
bealth, 89. 

boines relation to boys' and girls’ 
clubB» 698. 

iiidnstries and M^ages in New South 
Wales, 494. 

iudustrif^'j around Oxford. 788. 
labor. <ASVe Agricultural labor.) 
life in Cotton Belt, 189. 
organisation, papers on, 89. 
primary groups, Wis., 894. 
properly, yaluation, 693. 
reconstruction, treatise, 696. 
sanitation, 782. 

schools, (i^ee Schools, rural.) f 
service, training for, 895. 
t?. city health, 294. 

(See alHO Community and Country.) 
Rust — 

fungi, distrlb\itlon in Baltic regions, 
289. 

mites, sulphur compounds for, 866. 
Busts, polemoniaceous, 844. 

(See also Cereal, Wheat, etc.) 

Rutabagas. (See Swedes.) 

Rutgers College, notes, 197, 896, 795. 

Bye — 

decomposition rate in soil, N.T.Comell, 

212 . 

effect of Injury on development, 282. 

ergot, 822. 

ergot, control, 646. 

ergot on Manitoba wheat, 240. 

. grass, breeding experiments, 688. 
green manuring experiments, N.J., 614. 
improvement by selection, 830. 
middlings, analyses, Can., 168; N.H., 
676. 

rotation experiments, 819. 
systematic account, 822. 
treatment, 449. 
varieties, Mich., 688. 
varieties, new, description, 681 . 
variety tests, 131, 581. 
yields, in Australl). 132. 
yields in New Jersey, 225. 

Safflower oil uses, 602. 

Sailors. ( Bee Service men. ) 

Sainfoin clover sickness, notes, 741. 

Saissetia olew, (See Black scale.) 

Saliva, effect on bacterial content of stom 
ach, 862. 

Salmon, decomposing, bacteria *in, 753. 

Salt — 

balance of plants, effect of soil mois* 
ture, N. J., 626. 
effect on sugar beets, 719. 

Ingestion, effect on chlorin content of 
blood, 174. 

penetration In fish, 664. 
proportions for young cotton, 629. 
requirements of potatoes, N.J., 626. 
requirements of seed plants, 26. 
rock, effect on plants, 782. 

Salt8~»* 

distribution in milk, 206. 


Salts — Continued. 

in soil, toxicity in relation to osmotic 
pressure, 209. 

plant injury and recovery from, 128. 
soluble, variation in soils, 628. 

San Josd scale — 
control, 850. 

control, failures In, 111., 856. 
spraying for, Ark., 658. 

Sand — 

excess in concrete mixtures, use, 487. 
filters, adsorption In, 892. 
tolerance in aggregates, U.S.D.A., 187. 
Sanitation, rural. (See Rural sanitation.) 
Bmntnoi^ca — 

ewitiosa. (See Peach borer.) 
opalesoens, studies, 749. 

Sapodllla tree, tumors on, 150. 

Sarcophaga kellpi, parasitism by, 458. 
Sardines, California, chemical study, 466. 
Satind, identity, 843. 

Sauerkraut — 

bacteriology, 602. 

chemical composition, factors affect- 
ing, 502. 

Sawan disease survey from India, 544. 
Bawdies — 

larvae and adults, homologies, 404. 
North American, new species, 661. 
Bawfly, webspinning, 58. 

Scabies. (See Mange.) 

Scale Insects — 
catalogue, 165. 
note^, 647. 

of Australia, catalogue, 569. 

Scales, (rontrol. Mass., 50. 

Schedius huvamte, parasitism by, 457. 
Schizoneura lanigera. (See Apple aphis, 
woolly.) 

Schocnohiue punctellua on rice, 468. 

School — 

lunches, 792. 

of agronomy of Bogota. 892. 
of farm home management In Algiers, 
898. 

social center, history and description, 
696. 

teachers, rural, qualifications, 98. 
winter, for farmers, Wash., 297. 
Schools — 

agricultural. (See Agrlcultnra.! 
schools.) 

elementary, Junior club activities, 89T. 
Federal aid for, 198. 

Junior high, household arts for, 697. 
one-teacher, instruction and faciUtlsib 
897. 

Rosenwald, in Virginia, 897. 
rural — 

and teachers' houses in Bnglandy 
94. 

health education in, 194. 
in New York State, 294. 
of Delaware, 94. 

of Maine, training supervisors, 98. 
one-room, daily program, 94. 
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. Schools — Continued, 
rural — continued. 

succeBsful teaching In, 791. 
supervision, 294, 896. 
supervision, treatise, 892. 
tests in, 94. 

secondary, rural bias in, 791. 
vocationa]. Vocational schools.) 

8olero8pora sp., notes, 45. 

8c1erotinla — 

fru( tiocna^ notes, 453. 

( t iK't vjvna on apricots, 47. 
lihu'tianaj notes, 847, 849. 
6clcrotiorum, notes, 643. 

Holerothim — 

sp., notes, 46. 

tttellatum n.sp., description, 243. 
scolytu9 — 

rugulosus. {Hee Shot-hole borer.) 

.spp., and parasites on fmlt trees, 268. 

Scurvy — 

blood pi«’tiire In, 762. 
chancres in blood and vascular sys- 
tenii ill, 474. 

i nred by boiled milk diet, 360. 
cxpMiinental, in rabbits, 474. 
in guinea pigs, effect of unbalanced 
diet, 64. 

In Hic World War. 201. 
prevention for a polar expedition, 860. 
8(iyphophori(s aoupunctatus, notes, 68. 
Seaweeds, vitamin A content, 367. 

Secretin and vitamin B, differentiation, 
761. 

SeciTtln, effi'ct In anemia, 760. 

Seed — 

cleaning process, new, 282. 
control service in Denmark, 86. 
Inspection, Md., 238 ; Vt., 686, 
inspection and certidcation, regu1a> 
tions, 36. 

law in Scotland, 233. 
marketing hints, D.S.D.A., 137. 
production, 386. 

products, transactions in, rules, 82. 
regulations in Indiana, 636. 
selection, 830, 

separator, air-blast, modlOcatlona, 782. 
testing in Scotland, 137. 
testing station in Denmark, 87, 646. 
treatment, elect rl<*al, 226. 
treatment for barley leaf strip<*, 646. 
Seeds — 

development, effect of endosperm, 772. 
germinating, oxygen absorption, dem- 
onstration, 482. 
germination, papers on, 781. 
hemicellulosc-splitting ensym in, 60. 
imports, TJ.S.D.A., 20. 
inbidlng by seedsmen* 782. 
new. germlnabllity, 722, 
oil. Oil seeds.) 

vitality, 823. 

weed, ( 8ee Weed seeds. ) 
winger, fall of, 41. 


Septic tank, design, 492. 

Septicemia* hemorrhagic, bacilli, beat-killed, 
immunizing value, 181. 

Septogloeum arachidia, notes, 648. 

Septoria — 

antirrliinit notes, 664. 
lyeopereioi, control, Va. Truck, 386. 
Vycopertioi, notes* 46, 461, 745 ; Mass., 
43. 

pyricola, notes, 543. 

Si'ptoria species, tabulation, 431. 

Serlcult ure. {See Silkworm. ) 

Serology and serum diagnosis, treatise* 276. 
Serum — 

calcium determination In, 208. 
diagnosis* treatise, 270. 
magnesium determination in, 208. 
physiology, international catalogue, 
222 . 

production, use of centrifuge for, 881. 
Servicii men, disabled, agricultural training 
for, 193. 

Sesame oil — 

detection in olive oil, 710. 
production, 636. 

Settlers. (See Land settlement.) 

Bewagi" — 

disposal, 491. 

disposal and sewerage, treatise, 891. 
disposal on the farm, TJ.S.D.A., 891. 
disposal plants, rural, 782. 
fertilizer and manure, comparison, 310. 
municipal* use for spray irrigation, 88. 
soil, nltrifiability, 616. 
soil pollution from, 589. 
stockyard, treatment, 783. 
treatment in Imhoff tanks, 783. 
trickling filters, vegetable growths In, 
492. 

water pollution from* 689. 

Sewer tunnels, tables for designing* 880. 
Sewerage and sewage disposal, treatise, 891. 
Sewing, directions in, 597. 

Sex — 

characters, formation, minimum of tes- 
ticular substance for, 266. 
neutralization from orchilytic serum 
Injection, 266. 

rOlc in crcatiuuria of man, 757. 

Shales, distribution in Appalachian Moun- 
tains, 487. 

Sheep — 

breeding experiments, 270. 

digestion experiments, 67, 871 ; Mass., 

476. 

diseases. (See apreiflo diseases.) 
distribution in South America, 269. 
feeding during drought, 72. 
feeding experiments, 07, 68 ; Ind., 477 ; 
TJ.S.D.A., 531. 

(See also. Ewes, brooding, and 
Lambs.) 

for Western Washington, Wash., 498. 

growth studies, 072. 

in Kooky Mountains, losses, 888. 
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8h«ep — Contiiined. 

inheritance In. 271. 
international trade. 675. 

Investigations, 766. 

Karakul. bi*eeding In Bokhara, treatise, 
270. 

Karakul. or!;<in and management, 766. 
lactnting, calrlum balance experiments, 
74. 

maggot flics and pamaites. 661. 
manure, nitrlllcatlon, studies, 714. 
nematode parasites of, 685. 
poisoning. (Hife Live stock poisoning, 
and speel/io plants. ) 

Raisers’ Guild, Castilian, historji, 260. 
scab, 778. 

Shropshire, fcrllllty in, 808. 
stock cooporatlvt* « rod It .society, rules, 
592. 

stomach worms, studies, 686, 883. 
Suffolk, history and management, 766. 
worms, measurement of eggs, 777. 

( See also Ewes and Lambs . ) 

Shortening, rtettnltion. and measurement, 
258. 

Shorts, analyses, Can , 167 ,* Mich., 168. 
Shot-hole borer. suv<*cptlbilUy of woods 
and treatment, 2.“»2. 

Shrews, unreeogni 2 »*d. from California, 456. 
Shrubs — 

broad-leaved (n'<*fgreen, for the South. 
843. 

bud variations in, 721. 

Silage — 

alfalfa, c<»mposlti(m and mitrlitve 
value, 260. 

alfalfa, studies, Mich., 412, 
and cottonseed meal, feeding value, 
Tenn., 169. 

as hay substitute, 872. 
barley and pe.n, feeding value, Oreg., 
170. 

barley, yields in Australia, 132. 
comparison of kinds, 878. 
composition and nutritive value, 269. 
corn, analyses, Oreg., 170. 
corn, compov.itloii and nutritive ^nlue, 
209. 

corn, studies, Mich., 412 ; Mo., 372. 
corn, types, feeding value, Kans., 367, 
corn V. sorghum, feeding value, Ky., 
71. 

corn V. sunflower, N.Mex., 372. 
feeding value, Kans., 478: Oreg., 170. 
making in Argentina, treatise, 260. 
mannitol-producing organisms In, 804. 
oat and tare, digestibility, 871. 
oat, composition and nutritive value, 
260. 

pea and barh'y, feeding value, Oreg., 
170. 

produced in barrels, quality* 871. 
aorghum v. corn, feeding value, Ky., 
71. 

sorghum v. sunflower, feeding value, 
N.Mex., 169. 


Silage — Continued. 

sunflower, analyses. Can., 269; N.H., 
367. 

sunflower, feeding value, N.H., 367 ; 
N.Mex., 178; Oreg., 170; U.S.D.A., 
725 ; Wyo., 676. 

sunflower, quality in, Mont., 269. 
sunflower t\ corn, feeding value, 
N.Mex., 872. 

sunflower r sorghum, fe(*ding value, 
N.Mex., 169. 

wild sunflower, feeding value, Kans., 
478. 

81iica crucibles, use, 805. 

FdUcates,. effect on wheat, 717. 

^ilk-— 

from British East Africa, 558. 
industry Mtid labor In .Tapun, 216. 
Industry in Indio, 884. 

Silkworm, physiology, 53. 

Silo construct ion, wood in, Mich., 508. 

Silos — 

for Alberta, plans, 289. 
reinforced concrete, constnntlon, 891. 
Silver — 

fish, habits and control, Mich,, 558, 
leaf disease, 451, 551. 

Sllvius notalus, bionomics of, 248. 

Sires- — 

dairy herd, Wash., 297. 
IToIstein-Frleslan, relative values, Me., 
174. 

Jersey, selecting, 278. 

{See also Bulls.) 

Sirups, dry .Ktihstances in, 507. 

{See also specific kinds.) 

Sisal- 

del ermlnatioii of flexibility, 280. 
industry in Antigua, 220. 

Skim milk — 

powder, effe» t on w’eanling pigs, 874. 
powder, vitamin B in, 61. 
testing, Calif,, 678. 

Skins and hair, disinfecting, 480 
(^’cc also Hides . ) 

Skunks, new, 665. 

Slag. ( See Phosphatlc slag. ) 

Sludgf^^ (See Sewage.) 

Smalt holdings. (See laiiul selllement.) 
SmicronysD seulpticolHSy notes, 061. 

Smoke injury to trees, 434, 788. 

Smoke Injury to vegetation, 788. 

Smut control, fungicidal dusts for, 846. 

(See also Cereal smut, Corn smut, 
Wheat smut, etc.) 

Snapdragon — 

rust, control, Mass.. 653. 
rust, life hi.^tory, 844. 

Septorla, 664, 

Sneezeweed, western, poisonous to live stock, 
U.«.D.A., 82. 

Snow, analyses, U.B.D.A., 116. 

Social resources of United Slates, 101. 

Soda pulp from coniferous wood, 017. 

Sodium -- 

ammonium nitrate, coiupositton and ac- 
tion, 820. 
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♦Moriiujri' Coulinned. 

Hmuioiiluni Hulphnto and ammonium 
sulpha to, comparison, 81 P. 
blsulphato, ullllzation, 718. 
bisulphite, nnalysK 114. 
carbomito, analysis, tl4. 
chlorld. (SrrSalt.) 
compounds in 11)20, 720. 
cyanid, effect on plants, 54 1. 
oyanld prmlucllon, 820. 
rlotoriniiiatlon in blood, 410. 
deterni inn lion in fccps, 417 
deterniiiuillon in urine, 417. 
lump, new type, 111. 
nitrate — 

Hvailabllit.v as alTecfed by soil. 
N..T., 510. 

effect on nutrition of tomato. 538. 
fertilizing value, 818. 
salts, solubility in alkali soils, 421. 
sulphate, fertUizinpr value, 123 
sulphite, analysis, 114. 
thiocyanate, effi^nt on plants. 544. 

Sell— 

acld)ty- 

as nffeoted by onjanie matter, 118, 

211 . 

as affected b.\ potash salts, 520. 
ns factor in fertility, 811. 
determination, lodin method, 503. 
effect of sulphur, N.J.. 540. 

In northeast India, 811. 

(8cc alfifi Lime, Limestone, Llm- 
Inpr, and Soils, acid. ) 
aeration, deflolent, effect, 25 
analysis— 

automatic reffisterini? method, 814. 
relation to hyjjroscopicity, 421. 
use of layer formation in, 810 
value and limitations, 620, 
awakenimr ami ^‘^a^'onal rhythm, 721. 
bacteria — 

activity as affected by soil treat- 
ment, Mo.. 315, 

ns affected by arsenic, Mont., 343. 
colloid.s, ndsorpdoD by, 810, 
colloids, orlirin, 800. 

condition, relation to ammonia forma- 
tion, 812. 

eonditioii, relation to nitrate accuinu- 
Intion, 813. 

conditions and plant prrowth. treatise, 
800. 

drainage, measnrc'ment, 811. 
erosion, studies, Mo.. 815. 
experiment fields, guide, Mo., 511. 
ferment, summary, 513. 
fertility — 

and erop quality, 023, 

Importance of soil reaction in, 811. 
maintaining, N.IT., 318. 
relation to vitamin content of 
grain, 624. 

studies, ,330; Guam, 715; Mass., 

10 . 

studies, results. 120. 


»olI — Continued. 

flora, oxidizing, as affected by plant 
growth, N.J., 520. 

flora, oxidizing, relation to green 
plants, N.J., 518. 

Inoculation. (*s’cc Legumes, inocula- 
tion.) 

Investigations, new processes, 410. 
inve.stlgations, principles, 620. 
mHimgcnient, 023 ; Mo., 315. 
moisUnu" — 

as iitYectCil by potash salts, 027. 
cla.sslhcalion, 810. 
conservation, Wash., 217. 

• effect of cultivation, 537. 

effect on salt balance for plants, 
N..T., 525. 

movement, studies, Mo., 315. 
relation to carbon dloxld forma- 
tion, 813. 

streams, Importance, 422. 
studies, 110. 

pollution from sewage. 589. 
pollution, relation to Intestinal infec- 
tions, 588. 

processes as affected by calcium carbo- 
nate, 714. 

processes ns affected by straw, 423. 
samples, preliminary treatment for 
analysis, 814. 

setenee, soil surveys In, 020. 
sbrinkage In drained peat bog, Wls., 
186. 

silicates as affected by carbonic acid. 
821. 

solution — 

couipositUm and niovcn^nt, 117. 
concentration and composition, 
420. 

ferrous sulphate as modifier, 812. 
solutions, electrleal conductivity, 517. 
suspensions, formation of layers in. 
810. 

temperature — 

effect on vegetation, 710. 

effect on absorbing properties, 622. 

effect on nodule production, 124. 

In upland and bottomland forests, 

211 . 

treatment In Rhodesia, 817. 
water. {8er Soil moisture.) 
survey In — 

California, San .Toaquin Valley, 
U S D..4.. 17. 

California, southern area, U.S. 

D.A., 213. 

Diahlah area, 511. 

Illinois, III., 712. 

Iowa, Adair Co.. F.S.D.A., 118. 
Iowa, Madison Co., U.^.D.A., 422. 
Town, Mahaska Co.. U.S.D.A., 814. 
Iowa. Marshall Co., U.S.D.A., 422. 
Iowa, Palo Alto Co.. TT.S.D.A., 17. 
Iow.a, Polk Co.. ri.JI.D.A., 17, 
Iowa, Winnebago Co., U.S.D.A., 
214. 
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Boll — Continued. 

surrey In — continued. 

LoulKiana, Sabine Parish, U.S.D.A., 

815. 

Mississippi, Simpson Co., tT.S.D.A., 

816. 

Missouri, Chariton Co., U.S.B.A., 
119. 

Missouri, Beynolds Co., U.B.D.Am 
214. 

* Nebraska, Banner Co., U.S.D.A., 

18. 

Nebraska, Dakota Co.. U.S.D.A., 
422. 

Nebraska, Bedwiliow Co., fiJ.S. 
D.A., 422. 

North Carolina, Moore Co., D.S. 
D.A., 816. 

Northern Wisconsin, 611. 
Tennessee, Meigs Co., U.S.D.A., 
119. 

I'exus, Bowie Co., U.S.D.A., 18. 
Texas, Freestone Co., U.S.D.A.. 
119. 

surreys, procedure, 020. 

Solis- 

absorbing power, effect of temp^^rature, 
622. 

absorptive power, 621. 
acid — 

inversion of cane sugar by, 621. 
nature and treatment, 021. 
treatment, R.I., 220. 

(See also Soil acidity.) 
adobe, calcium compounds for, 621. 
agricultural, In (Jermany, distribution, 

815. 

alkali. Alkali.) 

alluvial, of Fiji, 316. 
animonification. (See AmmoniOcation.) 
aqueous vapor pressure, 18. 
arsenic In, 814. 

availability of plant nutrients, Ky., 

816. 

calcium removal from, N.Y.Cornell, 

210 . 

carl)on>nUrogen ration In, 716. 
courses in Smitb-IIughes schools, 701. 
distribution and description, hand- 
book, 611. 

fallowed and cropped, nitrogen con- 
tent, 714, 

fertllizei' requirements, determination, 
424. 

formation, 010. 

heavy, cultivation, effect of chalk, 88. 
humus, liming, 621. 

> hygroscoplcity and composition, 421. 
hygroscoplclty in, 810. 
in colored waWr extract, colorimetric 
determination, 806, 
infertile, cause, Mont., 816. 
lime requirement^ 

as affected by sulphur, 428. 
effect of organic treatments, 118. 
relation to pH, 812. 


Soils — Continued. 

magnesia Impregnated, 816. 
magnesium removal from, N.Y.ComeU, 
210 . 

marsh . (See Marsh soils. ) 
mold hyphae In, 431. 
moor. (See Peat and Moor. ) 
muck. (See Muck soils.) 
nitrogen content. (See Ammoulflca- 
tlon, Nitrlflcatlon, and Nitrogen.) 
of Argentina, analyses, 423. 
of Bulgaria, composition, 423. 
of Carmel Valley, pll of, 26. 
of central Florida, 213. 
of Chautauqua Co., coniposllloii, N.Y. 
State, 423. 

of Essex, lime and chalk for, 521. 
of Georgia, analyses, 17, 712. 
of Hawaii, analyses, 816. 
of India, studies, 714. 
of Italy, classiacation, 216. 
of Mariut district, Egypt, 816. 
of Missouri, manual, Mo., 511 . 
of Peoria County, 111., 816. 
of South Africa, nitrifying powers, 
616. 

of Transvaal, analyses. 73 2. 
of West Indies, studies, 816. 
of western Washington, managoniont, 
Wash., 215. 

of Willamette Valley, munagement. 
Dreg., 214. 

organic matter in. (See Organic mat- 
ter.) 

peat. (See Peat.) 
phosphates In, solubility, 320. 
phosphoric acid requirements, 821, 
physical chemical studies, value, 809. 
plant nutrients in, determination, 
419. 

potassium removal from, N.Y.Cornell, 

210 . 

red, origin, 621. 

retention of .soluble phosphates in, 
121 . 

sedimentation anal.vse9, 517. 
sedimentation curves, 623. 
sour, qualitative test, 616. 
sour, significance, 811. 
sterilization, 641 ; Guam, 716. 
studies, Ky., 816, 

sulphur removal from, N.Y.Cornell^ 

211 . 

swamp. (See Swamp.) 
toxicity of salts in relation to oe- 
motic pressure, 209. 
ultramicroscopic flora in, 613. 
variation of soluble salts in, 623. 
water vapor movement through, 811, 
Solmum — 

maorovarpum as food substitute, 765. 
opacum, feeding experiments, 674. 
Soldiers. (See Service men.) 

Solenopeis moleeta, notes, 60. 

Solidago, relation to locust borer, activity* 
Ky., 67. 
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Solutloufii, nutrUnt. (Kce Nutrient.) 
Sorghum — 

as forage crop, Mass., 80. 
grain, feeding Tolne, Tex., 865. 
grain, new, White Yolo, 885. 
grain, seeding experiments, U.S.D.A., 
636. 

grain, standard grades, 885. 
grain, varieties for silage, Kans., 435. 
grain, variety tests, Guam, 726 ; Ha- 
waii, 633. 

Juice, analyses. Conn. State, 812. 
prussic acid, polsonou.s to cattle, 484. 
silage. (See Silage.) 
sirup making, equipment, 206- 
(See also Kafir, Milo, ete.) 

Sorrel, African, as food substitute, 756. 
Soup extracts, levullnic add in, 416. 

South — 

American States, treatise, 789. 

Carolina Station, notes, 796. 

Carolina Station, report, 798. 

Sows — 

brood, winter rations, 874. 

(See also Pigs, feeding experi- 
ments.) 

immature, brecnllng, effect on growth, 
Mo., 862. 

musculature of Graafian follicle, 483. 
Soy b<*un — 

bacterial blight, studies. N.C.. 740. 
hay, effect on soil reaction, 211. 
mosaic, 147. 

nodules, forms of nitrogen in, 630. 
oil, production, 636, 
proteins, soluble, preparation, 856. 
yellow dwarf, 242. 

Boy beans — 

as affected by calcium, Ky., 816. 
as affected by lime, N..T., 634. 
as affected by sulphur, 428 ; Wash., 
427. 

as hay crop. Mo , 32t». 
culture, Ky., 88. 
bogging down, Mo., 864. 

Inoculation of soils for, N.H., 328. 
planted with corn, tests, Iowa, 326. 
plowing and disking experiments, Mo., 
826. 

seeding experiments, Ky., 33. 
soluble protein extract from, 356. 
varieties, Mich., 688. 
varieties for silage, R.T., 226. 
variety tests, Guam, 726 ; Hawaii, 638 ; 
Ky„ 33. 

Sparganothia idacuaal^, notes, 749. 

Bpelt, behavior in crosses, 838. 
Spermatogenesis of aphids, 246. 

Bperxnatozoa, survival of motility In, 678. 
Bphaeronema — 

adip 08 um» notes, 45. 

/tmbHatam, notes, 551. 

Sphaeropeia malorum, notes, 849. 
BphaeroatUbe repena cm mango roots, 845. 
Bphaerotheea morthuvae, notes, 248. 
Sphaerotrypes, studies. 660. 


Bphlnx moth, Acbemon, control, 658. 
Sphryracepimla hearseUitut, life hisiory, 856, 
Spider — 

house, life history, 161. 
mite. ( See Red spider mite. ) 

Spiders, red. (See Red spiders. ) 

Spinaob- 

breeding, 588. 

canned, adulteration with isn't leaves, 
.311. 

canned, IfacAHua hotidinus infection of^ 
.361. 

< anned, bacterial fiora, 850. 
effect of preceding 4*rop, U.I., 23.3. 
tffect on following crop, .336. 
leaf mold, control by spi. lying, 4.5. 
lime reqnireraents, R.I., 2.3.3 
sun-dried, vitamin content, 350. 
Spiroehaetn cplophaga, .stmw tieatment 
with, 217. 

Spirochaetosis of fowls, 778. 

Spodoptern mauritia on riee, 458. 
Spondyloeladium oU oviretia, notes. 847. 
SpongoHporo aubterraneoj notes, 847. 

Spottetl lever tick, control, 69, 556. 

Spray — 

materials, studies, Mass., 60. 
mixtures, chemistry of, 601. 
mixtures for fruit trects, 851. 
mixtures for potatoes, N..7., 648. 
Spraying- 

dust. (Sec Dusting. \ 
in India, 544. 
safe and efficient, 61. 

(See also Apples, Potatoes, efo.) 

Sprays — 

copper. ( See Copper. ) 
value, 417. 

(See also Insectieides and l<\iDglcldes. ) 
Spruce — 

budwonn in New Brunswick, 66. 
laid worm survey, 61. 
redwood and whltewood, relative 
strength. 888. 
tortrix, notes, Mich., 457. 
white, soda and sulphate pulps from, 
617. 

windfall injuries, 645. 

Squash — 

canned, bacterial flora, 869. 
lJubbard, improvement, Vt., 138. 
Squirrels — 

fiellvltie.s as affected by climatic condi- 
tions, 556. 

ground, susceptibility to strychnin, 
655. 

Stabh' — 

fever. (<?ec Pleuropneumonia,) 
fly, life history and habits, 661. 

Staggers of cattle In Natal, 776. 

Stallions, enrollment, Ind., 768. 
Staphylocoeeua — 

aureus growth, effect of vitamin B, 80. 
pyogenes aXbua, notes, 777. 

Star grass, culture in Africa, 282. 
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Staroh — 

foreign, in flour, detection, 807. 
hydrolysis, effect of nmlno acids. 707, 
708. 

Industry, present status, 808. 
manufacture from rice, 508. 

Statico rust, notes, 844, 

Statistical reporting service, program, 590. 
Stauronotm maroot anu^, outbreaks, 057. 
Steam, effect on plants, 544. 

Steers — 

changes In form and weight on differ- 
ent diets, Mo., GO. 

feeding experiments, Ind., 470 ; Knns., 
860; Ky., 71, 867 ; Mo.. 304 ;^.C., 
200 ; Oreg., 169 ; Tenn., 169 ; wyo., 
670. 

shelter and warm water for, Oreg., 170. 
(See also Cattle.) 
ategomyia — 

aegypii, notes, I*.R.. 157. 
calopua, feeding habits, 248. 

Stegomyla, earliest name, 061. 

Stemphyllum in sugar solution, studies, 200. 
Stephanoderes hampei, notes, 159. 
St&phcmurus dentatus, description, 88. 
Stereum purpurcum, fruiting bodies and 
control, 461. 

Sterlgmatocystls in sugar solutions, studies, 
206. 

Sterility— 

defective diet as cause, 261. 
pathology of organs in, Mich., 482. 
Sterilization and disinfection, treatise, 310. 
Sterilizing agents, effect on plants, 644. 
Stilbella flavida on coffee, P.R., 454. 

Stilbum flavidum, notes, 647. 

Stinkwort, eradication, 138. 

Stock. Live stock.) 

Stock foods. ( Feeding stuffs. ) 

Stomach — 

bacterial content as effected by saliva, 
862. 

worm in sheep and goats, 888. 
worms in sheep, studies, 085. 

Stomata — 

and bydathodes in Campanula, 528. 
guard cells, variations in osmotic con- 
centration, 631. 
morphogenesis, 322. 

Stomatitis, contagious pustulous, in sheep, 
484. 

Stomoxya calcitram, Stable fly.) 

Stone for road building. (See Road mate- 
rials.) 

Storax production. American, 341. 

Strategus spp., life cycle, 251. 

Straw — 

artificial manure from, 217. 
effect on nitrate accumulation In soil, 
622. 

effect on soil processes, 428. 
fertilization. Injurious action, 818. 
grades, 80. 

hydrolyzed, feeding value, 67, 572, 
hydrolysis, theory and practice, 203. 


Stiawberries — 

breeding experiments, 89, 126, 
culture, 640. 

everbearing, culture, uuam, 733, 

everbearing, culture in Canada, 234. 

in Connecticut, 89. 

new, origin, 640. 

picking while wet, 447. 

storage studies, 388. 

varieties in Canada, l.'iS. 

variety tests, 889, 

vitamin C content, 667. 

Strawberry — 

Botrytls, notes, 741. 
crown borer, cf»ntrol, Ky., 402. 
root weevil, popular account, 169. 
rootworm on roses, N..1., 557. 
soft rot, 644. 

tree, parasitic discasi* of, 244. 
will, 44. 

Stream — 

flow us affect eel by forest cover, 738. 
flow as affected by forests, 141. 

' flow experiment, II.S.D.A., 779. 
flow measurements In Canada, '{80. 
gauging, instructions, II.S.D.A., 088. 
Streptococci — 

ammonia production by, 274 
carbon dioxid production by, 274. 
StreptococcuH — 

lanoeolatuH, notes, 777. 
pyogenes, notes, 777. 
spp. In lactic starters, 76. 
spp. in starters, volatile acid i»roduc- 
tion, Iowa, 70. 

Strign lutea, parasitism by, 343. 
Strigoderma arhuricola, studies, 262. 
Strongylld parasites of horses, 485. 
.Strongylldosls in horses, 680. 

Strongylosis, gastrointestinal, of sheep and 
goats, 883. 

Sirongplna si>p. as affected by thymol, 885. 
Strontium — 

in plants, Colo., 28. 
process in sugar manufacture, 616. 
Structural design, treatise, 480. 

Strychnin — 

repeated Injections, tolerance of rata 
to, 656. 

toxicity to animals, U.S.D.A., 654. 
Stumps — 

as affected by salt, 788. 
removal with explosives, U.S.D.A., 86. 
Sturmla aociabilia n.sp., description, 57. 
Suberin and cutin In plants, 681. 

Sucrose* — 

and rafflnose mii^ures, analysis, 205, 
determination, 606. 

determination, use of Invertose for, 
606. 

In presenc(‘ of glucose, test, 807. 
Sudan grass— 

and related plants, U.S.D.A,, 441. 
as pasture crop, Iowa, 803; Kana., 
478. 

feeding, effect on horses, 678. 
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Hiidan grass — ContJnutid. 
hydrocyanic* acid in, 179. 
leaf blotch, 647. 

prussic acid, poisonous to cattle, 484. 
seed screenings, analyses, Tez., 675. 
seed, weeds in, 838. 
yields, Mo., 326. 

Suet, detection in lard, 14, 311. 

Sugar — 

crystals, ezamlnation, 118. 
determination in urine, 417. 

<lletetic value, 268. 

Industry and by-products, 636. 
industry in Antigua, 226. 
inversion by mineral acid soil, 621. 

(/?«€ altio Invertase activity.) 
kinds in same* mateiial, determining, 
50G. 

manufacture, u.se of lime, barium, or 
strontium lii, 616. 
mlxture.s, analysis, formulas, 807. 
mold hypbao In, 431. 
solutions, deterioration, cause, 206, 
417. 

(Kce (lino Sugars.) 

Sugar oecl — 

diseases, 460, 744. 
dry-rot canker, 147. 

industry in United Rtutes. tl.S.D.A., 
134. 

industry, technology, 417. 
nemaitodea, 744. 

sc<‘d, selection by refructoriKdcr, 807. 

sirup, examination, 607. 

sirup, making, 207 ; U.S.D.A.. 207. 

(AVe altto Beet.) 

Sugar beets — 

as affected by climate, 116. 
as affected by salt, 719. 
composition and yield, factors affoeting. 
637. 

culture experiments, 131. 
effect of preceding crop, R.I., 288. 
fertilizer experiments, Mich., 618. 
rotation experiments, U S.D.A., 726. 
variety tests, 181. 

Sugar cane — 

culture, V.I., 33 

eulture experiments. 131, 227. 437, 
634, 886. 

culture in New South Wales, 136. 
disease, new, in Philippines, 347. 
disease survey In India, 644. 
diseases, 660. 

diseases in Philippines, 46. 
fertilizer experiments, 331, 227, 437, 
634, 634, 727, 836. 

Fiji disease, 46, 46, 346. 347, 651. 
froghopimr blight in Trinidad, 164. 
frozen, utilization. 34. 
fungi, check list, 340. 
grubs, 163. 

gumming dlseaKO, 148. 
guinmosis in Porto Rico, 460. 
gummosls, studies, 242. 
insects affecting, 153, 748. 


Sugar cane — Continued. 

insects of lV»rto Rico, 658. 

Irrigation experiments, 634. 
juice, clarlflcatlon, 508. 
juice, color and colloids as affeetc<i by 
carbons, 508. 

jiii<*e, decolorlzntion as affected by pll., 
508. 

juice, noudefecable, causes, 616. 
l.dihalna disease, 347 J Hawaii, 647. 
leafhoppers, notes, 558. 
mosaic. (See Sugar cane mottling 
disenK(‘.) 

mottling disease, 46, 347. 

Aotlllng disease, d(‘scriptlon, .346. 
new' moth pest in Queensland, 668. 
pineapple disease, 46. 
pollination apparatus, 135. 
root borer, notes, 534. 
root di8ca.se, 560, 647. 
root parasites, 843. 
root rot. 347. 

rotation experiments, 437. 
sectlllngs from 'j’ucuman, 135. 

.vreh. dcscriidlon, 846. 

sirup manufacture, invertase in. 332. 

.smut. 40 

spacing cxp^Timents. 636. 
top rot disease, 40. 

\arietl(*s in Java, 441. 

> arietie.s, key. 780. 
varieties, list, 835. 
varieties, yields. 727. 
variety tests, 133, 226, 227, 437, 534. 
535, 634. 

white griib.s affwtlng. 250. 
wind rowing, 730. 

jellow stripe. (See Sugar cane mot- 
tling disensf*.) 
yields, 634. 

Sugars — 

rare, standardization, 113. 
reducing, in 1 end-preserved cane juices, 
500. 

reducing, quantitative determination, 
133. 

South African, deterioration, 206, 417, 
418. 

{See aim Dextrose and Sucrose, etc,) 
Suleo, V. B., tests, Mass., 50. 

Sulfofleation. solvent action of, Ohio, 428. 
Sulgene, effect on plants, 544. 

Sulphate — 

of ammonia. (See Ammonium sul- 
phate.) 

of potash. (See Potassium sulphate.) 
pulp from coniferous wood, 617, 
Sulphates, relation to plant growth, 128. 
Sulphids, dry, and lime-Hulphur, compari- 
son, Mass., 60. 

Sulphite pulping process, modiffcation, 808. 
Sulphur — 

as plant food, 428 ; Wash., 427. 
nvallabillty, effect of liming, 24. 
compounds for control of rust mites, 
355 , 
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S^ulphur — Continued, 
effect on crops, 717. 

effect on hydrogen^ion concentration of 
soil, 428. 

effect on lime requirement of soils, 428. 
effect on nitrogen content of legumes, 
120 . 

Fellowship of National Research 
Council, 899, 

fertilizing value, 120, 822. 
for control of potato scab, N.J., 549. 
fumes, effect on trees, 454. 
in rain water, 16. 
in soil, effect on crops, 428. 
mixtures. (/SreeLlme-sulphur.) t 
oxidation by microorganisms, 822. 
removal from soil, N.Y.CorneJl, 213. 
value for potato scab, 649. 

Sulphuric acid, production and sale, 430. 
Sulphurous acid, determination, 415, 805. 
Sumac, smooth, organic acids of, 308. 
Sunflower — 

green shoots, vitamin A content, 357. 
seed feeding value, Mo., 368. 
silage, (flee Silage.) 

Sunflowers — 

as silage crop, N.n., 867. 
culture on peat soil, 216. 
fertilizer experiments, Mich., 518. 
Russian, culture and feeding, N.Mex., 
185. 

seed production, Mont., 327. 
seeding experiments, Mont., 327. 
variety tests, 227. 
wild, as silage crop, Kans., 478. 

Sunshine as cure for rickets, 165. 

Sunshine efficiency in hog houses, 99, 891. 
Sunspots, relation to rainfall, 209. 
Superphosphate — 

effect of weather exposure, 219. 
fertilizing value. (See Phosphates, 
comparison.) 
manufacture, 627. 

manufacture, use of sodium blsulphate 
in, 718. 

production and sale, 480. 

Surra — 

in camels, treatment, 777. 
transmission by ticks, 881. 

Swamp and overflowed lands, reclamation, 
881. 

Swedes — 

fertilizer experiments, 181. 
variety tests, 227 ; N.H., 828. .. 

Sweet clover — 

annual white, culture, Mont., 827. 
annual white, notes, Iowa, 826. 
as affeeted by calcium, Ky., 810. 
as forage crop. Mass., 80. 
barium in, Colo., 28. 
culture, Tex., 828. 
fertilizer experiments, Mich., 018. 
mosaic disease, 848. 
seed, identity, 782. 
varieties, Mich., 683. 


Sweet corn — 

effect of liming, N.U.. 818. 
manuring experiments, N.H., 818. 

(See also Com.) 

Sweet potato — 

black rot, control, 501. 
diseases, 643. 
diseases, control, 551. 
leaves, vitamin content, 667. 
pox, studies, Del., 646. 
storage diseases, Tex., 843. 
weevil, eradication in Florida, D.8. 
D.A., 462. 

Sweet potatoes — 

breeding experiments, S.C., 725. 
canned, discoloration in, 16. 
canning studies, U.S.D.A., 664. 
culture, Ala.Tuskcgee, 730. 
culture experiments, Guam, 726. 
hardening process in, Mo., 827. 
improvement by selection, 830, 
keeping quality, 135. 
r€K*ipes, Ala.Tu8kegee, 730. 
storage experiments, 226. 
storage rots, control, 561. 
variety tests, 226 ; Hawaii, 638. 
yields In New Jersey, 225. 

Swim* — 

diseases, Ky., 883. 
d.V8ent<‘ry, lud., 582. 
fertility as affected by age, 73. 
fever, occurrence in Great Britain, 
378. 

luj.sbandry, course in, 898. 

Inherilam^e of belting spotting, 268. 
international trade, 675. 
ovaries?, coi'pora lutea in, 260. 
pneumonia, studies, 83. 

(See also Pigs.) 

Syaurius fulvitarsis, notes, 58. 

Symbiosis and parasitism, 656. 

Symptomatic anthrax. (See Blackleg.) 
Synapsis, 173. 

SynoepJuilastrum sp. in cx>rn meal, 856. 
Spnohj/trtum endoiiotioum — 

history and distribution, 650, 
notes, 650. 

symptoms and history, 242, 

Syphilis, serum diagnosis, 276. 

Tabanidne, Australian, life history and 
habits, 248. 

Tabanus spp., bionomics of, 248. 
Tacbiui(la<, — 

of North Carolina, list, 460. 

Texas, host records, 750. 

Taenia perfoUata as affected by thyinol» 

886 . 

Tankage, analyses, Mich., 168; Tex«, 675. 
Tannlas, variety tests, 226. 

Taphrina deformans, notes, 458. 

Tarnished plant bug, distributor of fire- 
blight, 848. 

Taro — 

culture experiments, Guam, 726. 
rot, control, Hawaii, 647. 
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Tareonemus woodi, lii beeB, 464, 858. 

Tartar emetic, treatment for surra, 7T7. 
Tartaric acid, manufacture from grape 
marc, 600. 

Taste, physiology and psychology of, 668. 
Taxes and agriculture in France, 894. 

Taxes on sales of land and capital goods, 
894. 

Tea — 

brown blight, control, 448, 

diseases, 845. 

diseases, prevention, 661. 

Temperature types, coroposite, of United 
States, 314. 

{Sec also Climate and Soil tempera- 
ture. ) 

Teuai, riricularia on, 448. 

Tennessee — 

StJition, notes, 797. 

University . mdes, 299. 

Tent caterpillar — 

in South Dakota, 760. 
notes, 61. 

Tepavy i»enns n« f<K)d substitute, 756. 

Termes Jucifugun, habits and control, 666. 
Termites — 

bionomics of, 656. 
destruction by chloroplcrin, 666. 
iu buildings, control, N.ll., 860. 
of Porto KIco, 658. 
of South Africa, kcy» 346. 

Testes, development as «ff<‘cted by inani- 
tion, 265. 

Tetanus — 

antitoxin, curative value in horses, 279. 
bacilli as affected by pH, 688, 
serum prophylaxis and therapy. 481. 
toxin, paths. of spread, 181. 

Teiradymia glabra ta, poisonous to sheep. 
396. 

Tetranychidae, new Nearctlc, 101. 
Tetranychua spp., control, 160. 
Tetraphosphate as fertilizer, 718. 

Texas — 

fever. ( See Piroplasmosis, bovine. ) 
fever ticks. ( See Cattle ticks. ) 

J!<tatlon, report, 894. 

Textile- 

fibers, determination of dexibiltty, 230. 
industry, animal fibers in, 770. 
Thalasslophyta and subaerial transmigra- 
tion, 624. 

TheHdiQti tepidai'iorum, life history, 161. 
Thermos flask, laboratory uses, 614, 
Thielavia buaioolu, notes, Ky., 848. 
ThiekiiH&paia pnradowa, notes, 46, 46, 647. 
ThiobucUlua thiooaridana, notes, 822. 

Thirst, effect on weight and growth, 264. 
Thistles—- 

control, 727. 

Eusslan, notes, 586. 

Thomas ammonium calcium phosphate, stor- 
age experlmi^ts, 820. 

Thomas slag. ( See Phosphatic slag. ) 

Thrlps In Costa Elea, 647. 

Tliyme, Hpanish, as food substitute, 756. 


Thymol — 

action on Intestinal parasites of horse. 
885. 

efficiency against hookworms In silver 
black fox, 184. 
tacnieldnl value, 687. 

Thyridoptcryx ephemeraeformia. (See Bag- 
worms.) 

Thyroid fe(=‘ding, effect on creatluuria, 66. 
Thyroidectomy effect on lambs* wool, 72. 
Thysanoob, North American, key, Miss., 461. 
Tibioina h( ptcndecim . (8.'c Cicsida, period- 

ical.) 

Tick— 

^‘onlrol in Montana, 60. 
control in Trinidad, 82. 
fever. (8ee Piroplasmosis, bovine.) 
paralysis, 775. 

Ticks-— 

hiiinan, transmitting «igrnt of relapsing 
fever, 682. 

infesting live stock in Kbodesia, 465. 
spotted fever, control, 59, 665. 
lran«Jinis8ion of surra by, 881. 

{See aUo Cattle tick and Ear tick.) 
TiklLiki extract, preparation, 569. 

Tile drainage. {See Drainage.) 

Tilh'tla--’ 

lot i.v, germination, relation to hydro- 
geii'ion concentration. Mo., 344. 
iritici, notes, 239. 

Tilletiac«‘»ie, distribution in Baltic regions, 
239. 

Timber — 

decay, cause and prevention, 382. 
farm, measuring ami marketing, D.S. 
D.A., 237. 

farm prcscu’vative treatment, 86. 

Indian, trade names, 843. 
injury from lepidopterous larvae, 750. 
Philippine, tests, 283. 
plantations, establishment in Africa, 
42. 

trees, diseases, 454. 
trees of Sao Paulo, Brazil, 236. 
volume tables, alinoment chart method, 
739. 

{See aho Lumber and Wood.) 
Timborlands, American, valuation, treatise, 
444. 

Timothy— 

as cover crop for tobacco, Conn.State, 
332. 

seed germination, effect of blue blot- 
ting paper, 732. 

Tin compounds, effect on wheat, 716. 
Titanium in plants, Colo., 28. 

Titration — 

methods, Mich., 413. 

of acids and bases, two indicators, for, 
413. 

Tmetoeera ocelUtna. {See Bud moths.) 

TNT, ( See Trinitrotoluol. ) 

Tobacco- 

angular leaf spot, Ky., 848. 
barium In, Colo., 28. 
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Tobacco — Con t'iiiued. 
culturet Wls., d83. 
culture and curing, Can., 186. 
culture and curing In Spain, 186. 
culture experiments, 131 ; Can., 836. 
culture in Colombia, 891. 
curing barns and packing house, 688. 
disease survey in India, 644. 
diseases and pests, Can., 836. 
diseases in Deli, 651. 
dust and lime, Insecticidal value, N.H., 
360. 

experiments in Afrfca, 227. 
fertilizer experiments, 131, 638; Can., 
836. < 

harvesting methods, Can., 836. 
Hibshman strain, tests, 837. 

Industry in Porto Rico, 887. 

Injury by caterpillars, 63. 
insects affecting in Dutch East Indies. 
163. 

lime requirements. U.I., 233. 
lithium in, Colo., 28. 
marketing association, 696. 
perique, cultuiv and uses, 837. 
Pei‘onospora disease, 661. 
production in Kamerun, 2,32. 
production in Nyasalund, handbook, 
227. 

production in l^biUppines, 232. 

root rot, Ky., 848. 

soils, studies, Can., 817. 

soils, tillage experiments, 715 

statistics, 135. 

strontium in, Colo., 28. 

timothy as cover crop, Conn. St ate, 332. 

varieiioa. Can,, 836, 

varieties, new cigar. Ohio, 333. 

variety tests, 131, 830. 

wilddre, Ky., 848 ; Mass., 43. 

wildflre, control, Mass., 661. 

Toluene, effect on activity of «m.vla.scs, 707. 
Tomato-— 

blight, control, 746. 

blight, early, notes, Tex., 343, 

blight, western, 144. 

blossom end rot, control, Del., 640, 

damping-off, 447. 

disease survey in India, 644. 

diseases, 447, 451. 

diseases and pests, 461. 

hardening process in. Mo., 827. 

Juice, antiscorbutic value, 476, 
juice, desiccated, antiscorbutic value, 
869. 

leaf firing, notes, Tex., 843. 
leaf roll, resistant variety, 784. 
leaf spot. Mass., 48. 
leaf spot, control, 746. 

Macrosporlum foot rot, 148. 
moth, control, 68. 

Phytophibora disease, 848, 

Sclerotinia wilt, 849. 

Sckrotlum disease, 643. 
seed press cake, proteins, nutritive val- 
ue, 564. 


Tomato — Continued, 
sleepy disease, 643. 
spotted wilt, cause, 461. 
spotted wilt, overwintering, 745. 
stem rot, notes, 48, 844 ; Del., 640. 
stem-end rot, 849. 
stripe disease, 447, 648. 
wilt resistant varieties, 849. 
wilt, spotted, 44. 
wilt, spraying experiments, 661. 
winter blight, causes, 844. 

Tomatoes — 

as affeeteil by sodlniu nitrate, 538. 
breeding, 839. 

can-house, cost of production, N.J., 
590. 

canned, bacterial flora, 869. 
canned, standards for, 16. 
canning studies, U.S.D.A., 664. 
cost of production, Miss., 690. 
fertilizer exis'rlineuts, N 11., 835 : N.J., 
537. 

for canning and juanufactiiriiig, U.S. 
D.A., 139. 

forcing with iUH>n light, 640. 
gn*er»house, ff rtlUzer experiments, R.I., 
238. 

hardiness. \ ai lei.d dlffenuices, 838. 
hybrid, for Guam, Guam, 784. 
hydrocyanl< acid injury, 041. 
pulHnatiou studies. 784. 
t^eptoHa Ipcopert^ici on. 46. 
soil sterilization for, 641. 
spraying, effect of pressure, Vu. Truck, 
380. 

sterilization, 754. 

sun-dried, vitamin content, 359 

vuriedy tests, N.H., 3.36. 

Totfopicra praminum, method of study, 246. 
Traction dynamometers. 586. 

Tractor — 

aind other fairiu e<iuipiuent costs, Mo., 
387. 

construction, injiteiials for. 287. 
engines, handbook, 890. 
index, 386. 
plowing tests, 87, 88. 
plows. {See Pious ) 

Tractors — 

cost and utilization, U.B.D.A., 383. 
demonstration at Fargo, 288. 
drive w'heel slippage, preventlou, 890. 
drive wheels, metal shoes for, 686. 
dynamometers for, 401. 

In New York. N.Y.Cornell, 287. 
leveling device for hillside work, 890. 
Tradescantla grt^en shoots, vitamin A oon- 
tont, .‘?57. 

TrnmvirH pini on blazt^d trees, 161. 
Transpiration — 
in plants, 224. 

of desert plants, seasonal changes, 26. 
stndl<»s with apples, 128. 

Trapping, handbook, 455. 
a'ree — 

Idfdogy. treatise, 223. 



19223 


INDEX OF SUBJECTS. 


991 


Tree — ConMnued. 

growth and climatic cycles, 27. 
growth measured by dendrograph, 24. 
protection, examining board, report, 
Conn.State, S40. 
rots, notes, 741. 

Trees — 

American, In Scotland, 737. 
biasing, pathological effect, 160. 
bud variations in, 721. 
coniferous. (See Conifers.) 
falling foliage, N.J., 629. 
forest, germination and culture of 
seeds, 444. 

forest, growth tests, Kans., ,444. 
forest, viability of seeds, 542. 
injury from mistletoes, 246. 
need along public highways, U.B.D.A., 
86 . 

of Java, epiphytes on, 720. 
of North America, treatise, 737. 
of West Indies, 737. 
planting on prairies of Canada, 843. 
propagation from seed, 843. 
smoke injury to, 434. 
street, planting and care, U.S.D.A., 43. 
Tricalcium arsenate, preparation and in- 
stability, 618. 

Trichetnonaa auia, notes, Ky., 884. 
TrichitrUf — 

depreeeiuHcula extracts, experiments, 
379. 

avia in sheep, 685. 

Trifolleae, anatomical studies, 222. 
Trinitrotoluol, use In blasting stumps, 
II.S.D.A., 86. 

Trioza viridula, no tea, 163. 

Triphragmium treveaiae n.sp., description, 
829. 

Trl- State Development Congress, report, 292. 
Trochilidae, synopsis and catalogue, 555. 
Trombioula spp., descriptions, 560. 

Trout, diallel crossings with, 268. 

Truck farms, surveys, N.J., 590. 

Trucks. ( See Motor Truck.s. ) 

Trypanoaoma lewiai in Boston rats, 279. 
Trypanosomes of cattle, 484. 

Tryptophan — 

content of foods, 758. 
effect on starch hydrolysis, 708. 
estimation and isolation, 112. 
requirement of adults, 768. 
stability, 112. 

Trona potash, effect on crops, S,C„ 717. 
Tsutsugamuahl disease carriers, 660. 
Tubercle bacilli — 

action of oils on, 679. 
antigenic value of methyl alcohol ex- 
tract, 876. 

bile>treated, studies, 581. 
bovine, rOle in human tuberculosis, 174. 
transmission by eating utensils, 361. 
types, significance, 683. 

Tuberculin — 

hypersensitlveness induced by bacillus 
free filtrates, 182. 
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Tuberculin — Continued, 
reaction, studies, 376. 
test, combination, 182. 
test, intradcrmal, directions, 482. 
test of fowls, 280. 
test, ophthalmic, use, 182. 
test, subcutaneous, directions, 182. 
tests in cattle, 183. 
tests, recording, 482. 

Tuberculosis — 

avian, control, 775. 
bovine, 881. 
bovine, control. 377. 
complement fixation tests, 482. 

Control in Massachusetts, 683. 
eradication, accredited herd plan, 482. 
focal reaction in, 280. 
human, rOle of bovine type in, 482. 
immunization with bile>treated bacilli, 
182. 

immunizing vaccine, 280. 
in horses, summary, 482. 
occurrence in Great Britain, 178. 
of poultry, Idaho, 686. 
reference book, 182. 
relation to malnutrition, 860. 
serum diagnosis, 276. 
transmission in bog cholera inocula- 
tions, Mo., 379. 

value of flavin compounds in, 775. 
Tularaemia, occurrence and transmis.sion, 
151, 662. 

Tulip— 

Botrytis blight, N.Y.Cornell, 654. 
bulb dry rot, 544. 

bulbs, treatment and storage, Can., 236. 
wood, Brazilian, identity, 843. 

Turnip — 

mosaic disease, 148. 
tops, sun-dried, vitamin content, 350. 
Turnips — 

fertilizer experiments, 227. 
green shoots, vitamin A content, 357. 
seeding dates, 531. 
seeding experiments, 227. 
sun-dried, vitamin content, 359. 
variety tests, 227 ; N.II., 828. 
yields, 633. 

Turpentine refining, 313. 

Twitch grass — 

production and germination, 639. 
seed, production and germination, 844. 
Tyloderma fragariae. (See Strawberry 
crown-borer.) 

Typha insects, ecological relations, N.Y.Cor- 
nell, 465. 

Typhlooyha cornea. (See Grape leafbopper.) 
Typhoid — 

bacilli, viability in excrement, 588. 
equine. ( See Influenza, equine. ) 
fiy. (See Housefly.) 

Typhoid-paratyphoid bacilli in milk, effect 
of pasteurization, 275. 

Typophorua ameUua on roses, N. J., 557. 
Tyrosin, effect on starch hydrolysis, 707. 
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tJItravioJet — * 

light, effect on metaboliRm, 870. 
rays, Injurious effect on plants, 224. 
Vneinaria epp., in foxes, 886. 

Undernntritlon — 

effect on mammal oyary, 567. 
physiological effect, 471. 

(Bee also Malnutrition and Nutrition.) 
United- 

Grain Growers, report, 894. 

States Department of Agriculture, re- 
ports, 698. 

States Veterans' Bureau vocational 
. schools, agriculture In, 399. 

Urea — # 

composition and action, 820. 
replacement of feed protein by, 67. 68. 
superphosphate, composition and ac- 
tion, 820. 

Urrdo huehnii, notes, 45. 

Urine — 

(^alclum determination in, 417. 
cow, nitrification, 714. 
magnesium determination in, 417. 
nitrogen determination in, 615, 
potassium determination in, 417. 
sodium determination in, 417. 
sugar determination in, 417. 

(See also Manure, liquid.) 

UfooystU — 

cepulae In England, 548. 
cepulac, relation to climate and cul- 
ture, 845. 
sp., notes, 544. 

Urompoes — 

appcndiculatus, notes, 846. 
hetae on sugar beets, 450. 
oaryophpllinus, temperature of spore 
germination, N.Tl.. 343. 
limonium, notes, 844. 
trifoUi, notes, 449. 

Uromyces on clover, biology, 743. 

UropMpetie leproides on sugar beets, 450. 
Ustilaginaceae, distribution in Baltic re- 
gions, 289. 

Ustilago — 

aaochari, notes, 45, 46. 
spp. germination, relation to H-ion 
concentration, Mo., 844. 
spp., notes, 289. 

VetuUna aonata, host plants, 465. 

Utah College and Station, notes, 299. 

Vacuoles — 

metachromatin and tannic compotinds 
In, 728. 

origin in root cells, 828. 

Van Fleet, W., plant-breeding activities, 
541. 

Vanilla diseases, 464L. 

Variation in red clover, 488. 

(See also Heredity and Mutation.) 
Varnishes, films, stress-strain measure- 
ments, 686. 

Vascular anatomy of bean seedlings, 825, 
826. 


Vegetable — 

biology, elements, textbook, 221. 
gardening. (See Gardening.) 
growths in sewage trickling filters, 492. 
histology, elements, 822. 
investigations at experiment stations, 
443. 

marrow as substitute for apple, 258. 
oils. (£fce011».) 
proteins. (See Proteins.) 

Vegetables — 

canned, bacterial flora, 859. 
canning, U.8.D.A., 208. 
culture, treritise, 138. 
for diabetic diets, 570. 
green, cooking, 268. 
hardening process in, Mo., 827. 
hardiness, varietal differences, 838. 
home storage, 886. 

insects affecting. (iSree Garden insects.) 
nomenclature of varieties, 129. 
pentosan content, relation to hardiness, 
443. 

storage In winter, Wash., 283. 
sun-dried, vitamin content, 859. 
yields, effect of cultivation, 687. 
Vegetation — 

changes in, effect of grazing, 28. 
effect on soil temperature, 720. 
injury from poisonous gases and smoke, 
788. 

strand, ecology, 27. 

(See also Flora.) 

Velvet beans — 

as cover crop, Guam, 726. 

Georgia, analyses, 108. 
improvement by selection, 880. 
proteins, digestibility, 163. 

Ventilation — 

of dairy barns, 99, 587. 
stable, design of outtake flues, 491. 
Venturia — 

inequalis, notes, 248. 
pomi, notes, 643. 

VerticilHum — 

alho^atrum, notes, 544. 
spp., notes, 447. 

Vespa fnaculata, mouth parts, studies, 560. 
Vetch- 

culture experiments, 486. 
seed, hairy, testing, 732. 
varieties, Mich., 683. 

Veterinary — 

hygiene, treatise, 178, 773. 
obstetrics, treatise, 178. 
physiology, essentials, treatise, G81« 
secrets, rural, treatise, 880. 
service In the war, treatise, 479. 
surgeons, register, 778. 

(Bee also Animal diseases.) 

Vineyards. (See Qrapes.) 

Virginia Station, notes, 897, 797. 

Viruses, filterable and ultravislble, 81. 
Viscum on Casuarlna, 848. 

Vitamin — 

A and antirachitic vitamin, 165. 
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Vitamin — Con tinned. 

A and C deficient diet, effect on guinea 
pig, 667. 

A and fat-free diet, 256. 

A and phosphorus deficient diet, effect, 
472, 473. 

A and xerophthalmia, relation, 760. 

A deficient diet, effect, 472, 478. 

A deficient diet, ophthalmic reaction 
from, 469. 

A in butter, 357, 680. 

A in carrot seed, 857. 

A in citrus fruit peel, 607. 

A in fats, relation to nutritive value, 
25(5. 

A In fats, relation lo yellow pigments, 
61. 

A in flsh-llvor oils, 507. 

A in food, estimation, 806. 

A in milk, 357, 680. 

A in palm kernel oil, 256. 

A in pea seed, 857. 

A In peas, relation to yellow pigment • j, 

257. 

A ill plant tissues, formation, 356. 

A, ndation to rickets and growth in 
pigs, 64. 

antiberiberi, discussion, 864. 
antineurltic. (See Vitamin 15.) 

B and C, differential dialysis, 11. 

B and coeii'/ynvs, 866. 

B and secretin, differentiation, Ttll. 

B deficiency, effect on Ivmpbocytes, 807. 
B deprivation and fasting, effect on 
rata. 62. 

B, effect on appetite, 868. 

B, effect on growth of Staphylocovrux 
aureus, 80. 

B, effect on secretoiy glands, 760. 

B in rice poliNhiiigs, 204. 

B In skim milk powder, 61. 

B In yeast, 204. 

B in yeast, differentiation from co- 
enzym, 809. 

B isolation, 864. 

B plant sources, 667, 

B relation to nutrition, 35K. 

B studies, 760. 

B synthesis by yeasts, 61. 

B synthesis, tests, 760. 

B therapeutic possibilities, 868. 

B yeast test as measure, 164. 

O destruction, 865. 

C destruction as affected by tempera- 
ture and pll, 667. 

C, effect of heat and oxidation, 469. 

C, effect of heating with invertase, 761. 
C extracts, color reaction, 668. 

0 in lemon juice, desiccated, 859. 

C in lemon Juice, effect of sterilisa- 

tion. 761. 

C In lemon Juice, stability, 475. 

C, plant sources. 667. 

C studies. 866. 

content of eggs, relation to feed, 
Kans.. 478. 


Vitamin — Continued, 
content of flour, 470. 
content of foods, effect of processes, 
257. 

content of foods, factors effecting, 864, 
content of grain as affected by soil 
fertility, 624. 

content of milk and milk products, 60. 
61, 357, 680. 

content of oil, effect of hydrogena- 
tion, 565. 

content of oleomargarln, 256. 

content of plant tissue, effect on bac- 

^ Serial growth, 86(5. 

content ot sun-dried vegetables, 359. 

content of wheat bran, 256. 

D, growth stimulant for yca.st, 759. 
deficiency and exposure to X-rays, sim- 
ilar effects, 62. 

doctrine, and oleomargin indu.stry, 256. 
food tni>let8, use, 350. 
r(‘quire4nentR of bacteria, 759. 
rich diet, eff(‘ct on backward children, 
868 . 

Vitamins — 

and cod liver oil, 256. 

and diet, Ark., 667. 

and nutrition, 256, 257 

an<I rickets, review of literature, 257. 

chemical nature of, 804. 

effect of heat, 860. 

effect on giowth of pigs. Iowa, 362. 

extracting and concentrating, 11. 

manual, 256. 

physiological significance, 460. 
production, rOle of microorganisms in, 
866 . 

relation lo health, 62. 
id ‘ in bacterial growth, 86. 
s’tudles, 271. 

studies at experiment stations, 003. 
studies, standardization of m*‘thods, 
864. 

treatise, 863. 

Vocational education — 
home-making, 296. 

Id Massachusetts, (>96. 
laws in Wisconsin, 897. 
social objections, 103. 

(See also Agricultural education.) 
Vocational »ehal)llitiitU)n in rural communi- 
ties, 793. 

Walking stick, injury to coconut, Guam, 748. 
Walnut — 

bacterial blight, 144. 
barterlosis, 644, 

husk maggot, life history, U.B.D.A., 249. 
shoot growth rate, nature of, 127. 
Walnuts — 

American, description, 842. 
culture, Calif., 235. 
dying out in France, 653. 

Persian, culture In British Columbia, 

Can., 141. 

Wampee bog pasture, U.S.D.A., 874. 
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Warble fly, summary, €61. 

(See also Bot flies and Ox-warblo.) 
Washington — 

College nnd Station, notes, 108, 300, 
797. 

Substation, Western, bulletin, 297, 408. 
Wasps — 

heredity in, 403. 

new species, descriptions, 160. 

parasitic, rearing, 456. 

Philippine, new, descriptions, 58. 

Water — 

absorption In soil, Mo., 315. 

• and soil mixtures, sedimentation curve, 
517. 

balance of the body, 801. 
buffalo as dairy animals, 573, 577. 
carbonated, viability of colon-typhoid 
group in, 754. 

flow in open channels, effect of curva- 
ture, 283. 

hot, effect on concrete, 283. 
hot, effect on plants, 544. 
hot, treatment for Japanese beetle 
Jarvie, 252. 

tiyacinth, description and control, 233. 
liyacinth, eradication, 188. 
irrigation. (See Irrigation wah r.) 
of i)Ogs, oxygen content, effect of cloud- 
iness, 632. 

of Santa Clara Valley, softening, Calif., 
537. 

pollution from sewage, 689, 
power development in South, 381. 
rain. (8ceRain.) 
resources, treatl.se, 687. 
stage registers, installation, U.S.D.A., 
688 . 

supply of Marlut district, Egypt, 816. 
supply, underground, of Tasmania, 779. 
tunnels, tables for designing, 380. 
vapor, saturated, movement through 
quartz flour, 811. 

Watermelon — 

anthracnose, control, Tex., 343. 
stem and blossom end rot, control, 
Tex., 343. 

wilt, control, Tex., 843, 

Waterproofing agents for canvas, 188. 
Watef-soluble B. (See Vitamin B.) 
Water-soluble C. ( Sec Vitamin C, ) 

Weather — 

conditions in 1021, U.S.D.A., 510. 
control, 418. 

effect on flour milling, 860. 
exposure, effect on superphosphatei 219. 
forecasting, rOle of cirrus in, 711. 
forecasts, long-period, 16. 
on New England farm, 116. 
weekly notes, U.S.D. A., 696, 789. 

(See al»o Meteorological observations 
and Meteorology.) 

Weathering and soil formation, 619. 
Webworm, fall — 

In South Dakota, 750. 
notes* 51. 


Weed— • 

seeds, identification, Can., 168, 
seeds* tolerance limits in, 732. 

Weeds — 

and weed seeds of Canada, 448. 
control. 630; N.J., 187. 
depreciating meadows, 129. 
eradication, cooperative experiments, 
226. 

eradication studies, 844. 
eradication with salt, 733. 
in Sudan grass seed, 838. 
newly recorded in New South Wales, 
137. 

Wells, pollution, 689. 

West — 

Indian Agricultural College, 399. 
Virginia University nnd Station, notes, 
199. 

Whale manure, nitrification, 616. 

Wheat— 

as affected by ferrous oxid, 7t7. 

' as affected by iron, 629. 
as affected by silicates, 717. 
as affected by sulphur, Wash., 427. 
as affected by tin, 716. 
as green manure, 320. 
bagged, effect of humidity changes, 
187. 

Berkely Rock, description, Mich., 635. 
blight, 240. 

bran, analyses, Can., 167 ; Mich., 168 ; 

N.n., 676; Tex., 676. 
bran ashes, analyses, 823. 
bran, structure, 69. 
bran, vitamin A nnd B content, 256. 
bran with screenings, analyses, 871. 
breeding experiments, 633. 
bunt, notes, 741. 
bunt, treatment, 742. 

(See also Wheat smut, stinking.) 
chalk 17. lime for, 716. 
chromosome relationships In, 430. 
composition, studies at experiment sta- 
tions, 607. 

cost of production, Mo., 887. 
cost of production in Italy, 291. 
cracked, analyses, Tex., 675. 
crop variation, 187. 

crosses, genetic behavior of spelt form*. 
333. 

cross-pollination, effects, 136. 
cultural directions. Wash., 487. 
culture, Mo., 34. 
culture along the Nile, 495. 
culture experiments, 227, 436, 437* 
684; Mont, 880; U.S.D.A.. 724. 
culture experiments in Sudan, 84. 
culture in Greece, 636. 
disease survey in India, 544. 
diseases in New South Wales, 545. 
dockage removal at thrasher, 100. 
drilling experiments, Moht., 327. 
durum, as bread wheat, 636. 
effect of premature harvesting, 36. 
eradication of wild poppies in, 133, 
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Wheat — Continued. 

ergot, notes, 239, 240, 

(Sec also Ergot.) 
fallowing experiments, 35. 
feeding ralue in pork production, 674. 
fertilizer experiments, 227, 435, 437, 
634 ; Kans., 485 ; Ohio, 334. 
flour. (See Flour.) 
foot rot, 44. 

formaldehyde treated, germination, 241. 
frosted, milling and haklng tests, 
Mont., 327. 

Fusnrium blight, TI.S.D.A., 240. 
green manuring experiments, N.,T., 514. 
harvests, historical account, *889. 
hay yields In Australia, 132. 
improvement by selection, 830. 
inheritance of earliness, 85. 
irrigation experiments, 436, 634. 
Irrigation experiments in India, 487. 
Kanrad, history and characteristics, 
TI.S.D.A., 130. 

leaf color, relation to yield and com- 
position, 35. 
lime V. chalk for, 716. 
liming experiments, 131 ; Md., 321. 
middlings, analyses, 871 ; N.ll., 075. 
inl<lge. notes, Ohio, 351. 
milling and baking tests, 634. 
milling yields as affected by humidity 
and moisture content, TI.S.D.A., 065. 
mixed feed, analyses, 871 ; Mich., 168 ; 

N.H., 675 ; Tex., 075. 
moisture absorption, relation to humid- 
ity, 731. 

mummy, studies, 467. 
nutrient requirements, 716. 
nutrient solutions as affected by tem- 
perature, 029. 

orange leaf rust, aeclal stage, 144. 
Pirieularia on, 448. 
plant, monograph, 837. 
production in New Zealand, 788. 
production In South Africa, 441. 
production in Peru, 038. 
production, statistics, 391. 
productiveness and milling qualities, 
Ohio, 665. 

Pusa 12 and 4, characteristics, 038. 
root system as affected by fertilizers, 
132. 

rotation cxperimentB, 181, 430, 487 ; 

Kans., 485 ; Ohio, 334. 
rust resistanct^ tests, 240. 
rye ergot on, 240. 
salt requirements, 26. 
scab, notes, 289; Iowa, 842; TI.S.D.A., 
240. 

scab, varietal susceptibility, Mo., 344. 
seeding experiments, Kans., 485. 
selection In New Zealand, 781. 

Septorla leaf spot, Iowa, 842. 
shorts, analyses, Tex., 676. 
smut, control, 646. 
smut, notes, 280, 544. 


Wheat — Continued. 

smut, stinking, control, 546, 741 ; 
Mich., 448. 

(See also Smut and Cereal smut.) 
speltoid form, crossed with wheat, 333. 
speltold variations in, 442. 
spring and winter crosses, 632. 
stem rust, relation to grasses, 449. 
straw V. hay, feeding value, 765. 
take-all, 240. 

take-all, popular account, TI.S.D.A., 145. 
topping to prevent lodging, 232. 
treated with formaldehyde, absorption 
and germination, 241. 
ireatmeiit, 449. 
varietal nomenclature, 829. 
varieties, Mich., 638 ; Mo., 327. 
varieties, baking strength, Can.. 103 
varieties, new, description, 531. 
varieties, standardization, Ohio, 394. 
variety tests, 131, 132, 227, 4.36, 437, 
633, 684; Kans., 434; Mont, 327; 
N.H., 328; S.C.,72r>. 
winter and spring crosses, 632. 
winter, new hardy variety, 442. 
printer, seed bed preparation, Tex , 328. 
winter, tillage, Nebr., 837. 
winter, varieties in Sweden, 730 
jellow rust, notes, 240. 
yields, Mont., 327. 

yields as aff<M*te(l by seeding rate, 
Ohio, 334. 

yields In Australia, 132. 

lelda in New Jersey, 225. 
yields, relation to size of seed, 442. 

Whey butt<‘r, 772. 

White- 

ants, Termites.) 

fly. greenhouse, on tomatoes, control, 
458. 

grubs on rubber, 461. 
grubs on sugar c‘aue, 57, 250. 
pine blister rust — 

conference, conclusions, 850. 

control, 49, 843. 

growth and behavior, 851. 

Infection, distance of spread, 160. 
notes, 248, 844. 

temperature of spore germination, 
N.H., 343. 

work in Oregon, 664. 
pine needle blight, notes, 454. 
pine seedlings, effect of time of trans- 
planting, 142. 

race in Tropics, metabolism, 671 . 
Whitewash preparation and use, 688. 

Wild life resources of Louisiana, 564. 
Willow sawfly, notes, 61. 

Willows, Cytospora chrysosperma on, 850. 
Wilt diseases, new, in Australia, 44. 

Wind, effect on plant growth, 827. 

Wind function in fruit pollination, 840. 
Windmills, design, 287. 

Wire worms — 

life history, 402. 
studies, 8.C., 747. 
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Wisconsin — 

station, notes* 97. 

University, notes, 97, 199, 499, 700. 
Women, basal metabolism, 166. 

Women’s Institutes — 

Federation, organization, 792, 
in Ontario, 696. 

Wood— 

ashes, analyses, R.I., 221. 
ashes, fertilizing value, 818. 
block pavement, wearing qualities, 780. 
figure in, 148. 
fuel value, Mich., 642. 
in silo construction, Mich., 698. 
pulping, sulphite process, modification. 
808. 

susceptibility to borer attack, 252. 
textbook, 779. 

ticks, cause of paralysis in children. 
59. 

waste, utilization, 114. 

{See aUo Lumber and Timber.) 
Woodland industries around Oxford, 788. 
Woods — 

coniferous, soda and sulphate pulps 
from, 617. 

Formosan, chnraett rs and Ideutlfica* 
tlon, 143. 

identification, 642, 843. 

In South Africa suitable for matches, 
237. 

Japanese, characters and identifica- 
tion, 143. 

of the world, bibliography, 787. 
Philippine, tests, 283. 

Wood-using industries of New York, 730. 
Wool— 

as affected by thyroidectomy, 72. 
combing, treatise, 72. 
industry in Union of South Africa, 873. 
international trade, 676. 

Karakul curl, method of inheritance, 
270. 

quality, station projects, 600. 
resources of British Empire, 391. 
score card for, 677. 

Woolly aphis. (See Aphis, woolly.) 


Wyoming University and Station, notes, 
199. 

X-rays. (See Roentgen rays.) 
Xerophthalmia and vitamin A, relation, 760. 
Xylaria hypowylon constituents, compara- 
tive utilization, 728. 

Yams, variety tests, 226. 

Yeast — 

as growth stimulant for infants, 769. 
iitttoxldizable constituent, 110. 
deficiency In rations of pigeons, effect, 
670. 

effect on polyneuritis, 470. 
enzyms, effect of yeast extract on, 759, 
extracts, alcoholic, for polyneuritis, 669. 
in broad, nutritive value, 759. 
in diet, antirachitic value, 473. 
vitamin and cocnzyni, differentiation, 
809. 

vitamin requirements, 759. 

Yellow-fever mosquito. (See Stegomyla.) 
Yellow rattle, control, 727. 

Yew disease, obscure, 741. 
ypBolophus tnarginellus, notes, 760. 

Zamla — 

as food substitute, 765. 
starch situation, 308. 

ZatrapiB tortrioidie n.sp., description, 264. 
Zea maya, stomata structure, factors affect- 
ing, 822. 

Zelc sp., parasitism by, 247. 

Zenillia roeeanae, studies, 57. 

ZenodOBUB Banoiiineus larva, notes, 857. 

Zinc — 

content of human brain, 861. 
content of marine animals, 260. 
determination. 111. 

(letormlnatlou, use of membrane fll 
ters, 614. 

distribution In fish, 566. 
distribution in oysters, 260. 
in rabbits, variation during growth, 
667. 

Zoology for medical students, textbook, 
773. 

Zygohothfia nidicola, parasitism by, 457. 
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